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Tengri Data — KopIiopaTUBHAad aHaJIUTHUYecKad IvtaTdopma.

IIpo6/1eMbI

Eciim pj1d omeparfMOHHOM [esaTeJbHOCTHM KPYIIHBIX KOMIIAHUM CYII[eCTBYIOT TaKue IIPOBEepeHHBbIe
BpeMeHeM UHCTPYMeHTHI, KakK PostgreSQL, TO BbI6OP OIITHUMAJILHOTO PeIllleHUd AJjI1 aHaJIUTUKU JTaHHBIX
IIO-IIpeKHEeMY IIpe/ICTaBJIAeT Cephe3HbIN BhI3OB.

TpagurionHsle CYB/l OTJIMYHO CIIPaB/SAOTCI C 00bemMoM 10 1 TB aHajMHU3UpyeMbIX JaHHBIX U
HoAlepKUBaT pabory 10—20 aHajMUTUKOB. OMHAKO TaJbHEWIIUU POCT IOTPeOHOCTEH aHaJIUTHKH,
BHeqpeHre Al u ML, a TakKe yBeJHMYeHHe YMCJIA II0JIb30BaTeJle U JOMEHOB JaHHBIX MOTYT CHJIBHO
YBeJIMYUBATh CPOKU U CHIDKATH HAZIeXKHOCTH Pe3yJIbTaTOB.

v ITodpobHee o0 npobaemax 6oabwux daHHblx 3V — Volume, Velocity, Variety

TpapguioHHo npu paboTe € OOJBIIMMHU [JAHHBIM BBIJIEJSIIOT CIIMCOK IJIABHBIX IIpo6JieM,
cocToAIuu u3 3 V:

1. Volume (00 beM)

Z[aHHBIX [JIdd aHaJIk3d CTaHOBUTCA BCe 0oJIbIIIe, PeuYb UIET O IeCATKax U COTHAX Tb.

2. Velocity (CkopocTs)

BOBpﬂCTaIOT TpeGOBaHI/IH II0 CKOPOCTHU pearupoBaHUsd, paCTeT YKUCJIO0 aHAaJIUTHUKOB U MOﬂeJIefl,
dHAJIM3UPYIOINUX JaHHBIE. VBesmmuuBaeTcd " CKOPOCTBh IIPHUPOCTAa JaHHBIX.

3. Variety (MHOroo6pasue)

YBeMyuBaeTcsd KOJIMYeCTBO M pasHooOpasue GopMaTOB UCTOUHUKOB JaHHBIX.
ITo3>Ke K 3TOMY CIIMCKY 6a30BBIX IIp006JIeM [00aBJI/IUCE U ipyrue V, cped KOTOPHIX:

Veracity — 10CTOBepHOCTb JJaHHBIX
Variability — n3MeHUYHUBOCTH JaHHBIX
Visualization — Bu3yansanys JaHHbIX
Value — 11eHHOCTBh JJaHHBIX

Venue — mecTo XPpaHEHWS U UCII0JIb30BaHUA TaHHBIX

© ® N o Uk

Vocabulary — 11oTpe6HOCTS B CO3[TaHHUH 0OIIeT0 IJI0CCapUs I PpaboThI C JTaHHBIMU

10. Vagueness — HeoIIpeae/JIeHHOCTb HEKOTOPBIX THUIIOB TaHHBIX

Bce st OIrpaHUYEHMA U BBI3OBLI YKAa3bIBAKOT Ha HEOGXOI[I/IMOCTL IIPUHITUIIMA/JIBHO HOBOI'O IIOAXO0da IIPK
IIOCTPOEHHNH KOPIIOPATHUBHBIX CHCTEM aHaJIK3a OO0JIBIIIHX JAaHHBIX.

Yro npeayiaraer Tengri



PasneieHue

HpuHIUI paseneHus Compute & Storage Mo3BoJIIeT THOKO U HE3aBUCUMO MaclITabHUPOBaTh XpaHeHUe
NAHHBIX M BBIYHUCIUTEIbHBIE pPecypchl 6e3 KpaTHOTO YBeJWUYeHUs Pacxo/loB Ha HHOPACTPYKTYpy U
aJaIITUBHO BCTPAHUBAThCS B COBPEMEHHBIE THOPU/HBIE MHCTAJIISITHH TP EeIITPUSITHA.

CRM
/— Reporting
S
Billing
- > ETL Data -
—_— Warehouse .
Analytics
ERP
Flat Files Data Mining

Other Data Sources j

KarxmoMy 3ampocy AOCTYIIEH CBOM pecypc: aHaJIUTHKaM, OTYETHOM CUCTEME WU
CepBUCY MAIITMHHOTO 06yUeHUs He IIPUXOAUTCSI KOHKYPHUPOBATh

— Huxkouiaii I'os1oB, gupeKTop 110 IpoayKTy Tengri Data

V100CcTBO

Hcriob3ys 3sHaKOMBIN 361K SQL 1 ctanapTHele rtogxroueHuss ODBC/JDBC, aHaJITMTUKU MOI'YT I10J1y4aTh
OTBETHI 38 CUUTAHHBIE CEKYHIBI — He3aBUCHUMO OT TOr0, 3aHUMAIT ik faHHbele 1 I'b viu 1 I1b, v ecTh J1u
KOHKYPUPYIOIIFe 3allpochl MWJX HeT. IIph 3TOM OTKpBITBEIe (GOpMaThl [JaHHBIX 00eCIeuYrBaI0T
MaKCHUMaJIbHYI0 THOKOCTh ¥ MacCIITabUpPyeMOCTb.

AHAJIUTUKHU MOTYT COCPEIOTOYUTHCS Ha PelleHUuU OU3Hec-3a/1ay, He 0TBJIEKASICh
Ha TeXHUYeCKHUe HI0aHCHI IVIaTQOPMEI.

— Muxaun TropuH, gupeKTop fenapraMeHnTa Tengri Data

Pe3ysabTart

Vcrex 3TOro MOAX0/a Ha MHUPOBOM PBIHKE IIOATBEP KAAIOT KOMMepuecKkue aocTibkeHHs1 Snowflake u
Databricks, pelteHHUss KOTOPHIX HEJOCTYIIHBI KOMITaHUSIM B P®. Tengri mpefjocTaBiisgeT aHaJOTUYHEIE, a
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HOpOfI H ITPEeBOCXO/AIIE BOSMOKHOCTH, HCIIOJIB3Y4 €Ille 6osee COBpeMEHHLIﬁ TeXHOJIOTUYECKHUH CTeK.

Mbl  co3gmaeM 1IaTOPMY, OTKpPBIBAIOIIYH IIyThb K  JIeHCTBUTEJIbHO
HeOTPaHUUYEeHHOM aHa/JIMTHKe, CHHUMAas 6apbepbl Ha MYTH K IIOJTHOIIEHHOMY
PACKPBITUIO IIOTEHITHAJIA JaHHBIX.

— Huxkouiaii I'os1oB, gupeKkTop 110 npoayKTy Tengri Data



ApxXUTEKTypa

B 3TOM pasiesie OIMCAaHbI OCHOBHBIE KOMIIOHEHTHI apXUTEKTYpHI Tengri.

° I/IﬂeOJIOI‘I/Iﬂ HCII0JIb30BaHHUA

06 ueosI0ruu UCIoIb30BaHud Tengri

* Paggennenne Compute & Storage

O npuHIUIIe pasfesleHUs CUCTeM BRIUYNCIeHUS U XpaHeHUs B Tengri

* XpaHeHue

O cucteMe XpaHeHUs JaHHBIX B Tengri

* BrrumciieHue

O TOM, KaK yCTpOeHO BbIuncaeHue B Tengri

* /luanexkT U NpoTOKO0JIbI PostgreSQL

O nmoxep>xkke nuasiekra SQL PostgreSQL B Tengri

* Pa3BHUTAasdA cucTeMa pasrpaHUYeHUs IIpaB

O mpaBax [I0CTyIIa ¥ POJIIX II0JIb30BaTeseii B Tengri

N 1e0/10THA UCII0JIHh30BaAHUS

OO6Omiasa cxeMa HCIOIb30BaHus Tengri

B Tengri gaHHbIE:
1. IIOCTyIIal0T U3 MHOKeCTBa PasHO00pasHbIX UCTOUYHUKOB (API, CRM, ERP, JSON, OM/UIMHTH, ApyrUe
HCTOUYHUKH);
PeryJISpHO IOATPYKAKTCSA B eIUHYI0 IIaTGOpMY;
aHAJIM3UPYIOTCA U arperupyroTCs;

IIOPOJKAAKT OTYETHI U I'papUKy;

g1k W
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Raw Data AP Data Source Postgres ProGate

l Data Delivery

l
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BI Data Analysis Al

B Tengri peain3oBaHBbI

@ Ilopmepsxkka OLAP SQL-3arrpocoB

@ IIpocrasa uHTerpanus ¢ ETL/BI/ML-cuctemaMu
@ HeorpaHuueHHOe MaclITabupoBaHUE

@ T'apaHTUH I11eJI0CTHOCTH U COXPAaHHOCTH JJAHHBIX

& CucTema pasrpaHHYeHHUsI IIpaB JO0CTyIa

Pasaesnenue Compute & Storage

Tengri — aHa/MTHYecKasd IUIaTGopMa HOBOIO IIOKOJIEHHs, OCHOBaHHAas Ha IlapajurMe pasjesleHUsd
CHUCTeM XpaHeHUd U BblurciaeHud (Compute & Storage).
* JlaHHBIe XPaHATCA B YHUBEPCaJIbHOM MacIlTabupyeMoM KiacTepe S3.

* BeIUyHC/IWTEIbHBIE MOIMHOCTH IMOAOMPAIOTCd JOUHAMHYECKHM [IPH IIOMOINY H30JIMPOBaHHBIX
BBIUMCJIUTEJIEH, 3aIlyCKaeMbIX Ha IIaTPOopMe KOHTeHHepHU3aIlui.



Multi-Cluster Warehouse Warehouse Warehouse
{5} {8} 45 @& @

Centralized
Storage

TakoM IIOAX0/ IT03BOJISET:

* T6KO M He3aBUCHMMO MaCIITabHpOBaTh XpaHeHHe U BBHIUUC/IUTE]bHbIE Pecypchl 6e3 KpaTHOIo
yBeJIMUeHUs pPacxo/ioB Ha UHPPaCTPYKTYPY;

° AﬂaHTI/IBHO BCTpPanBATLCA B COBpEMEHHEIE I‘I/I6pI/I,HHBIe HHCTaJUIAITKA HpeﬂHpI/IHTI/Iﬁ.

OnucaHue CUCTEM BBLIYHCIIEHUA U XpaHEeHUd IIpeacCTaBJIEHO B pasaesax BriunciieHre u XpaHeHHe
COOTBETCTBEHHO.

XpaHeHUe

Apache Iceberg B S3

JaHHble Tabmil B Tengri XpaHATCA B Ky1acTepe S3 B OTKpPLITOM popmaTe Apache Iceberg.

* Iceberg nognep>xuBaeT omnepariu INSERT, UPDATE u DELETE, a TaxKe M3MeHeHUe CXeMbl Ta0JIUII.

* Iceberg nognepxuBaer ACID — Habop Tpe6G0BaHUI K TPaH3aKIIMOHHOM CHUCTeMe, 00eCIieYrnBaroIni
HauboJIee HaJIEKHYIO0 U IIpeficKadyeMylo e€ paborTy.

* Iceberg-cTpykTypa ¢opmupyeTcss Ha OCHOBe ¢opmaTa Parquet ¢ IIOKOJIOHOUHOM KOMIIpeccHem
TAHHBIX.

* Iceberg — 3T0 THICIYH YCIIEIIHBIX BHEIPEHUN KPYIITHEUIITUMU MUPOBBIMU KOMIIAaHUSIMH JIJIs1 Pab0THI C
cotHaMu Tb u gecatkamu I1b JaHHBIX.

Ko/1I0HOYHBIN popMaT XpaHEeHUs]

Birarozmaps ucnosb3oBaHuio ¢opMmara Parquet B Tengri moaep>KUBarOTCA:

KosioHOYHBIH popMaT XpaHEeHUs JaHHBIX

OLAP-3amipocsl paboTaroT OBICTpee 3a CYeT UTeHU TOJIbKO HY>KHBIX KOJIOHOK Ta0JIHII,

IToxo/10HOUYHAasA KoMIIpeccHus JaHHBbIX

OLAP-3ampocsl paboTaroT 6bICTpee B 5 U 60Jiee pas3 6irarogaps CoKaTHUIO0 JaHHBIX TaOJIULT.

BrIruucijaeHue

B Tengri BbIUMC/JIEHHWE ITPOU3BOHUTCA B BUPTYa/JIbHBIX BRIYHUCJINTE/IbHBIX ITyJIaX.
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https://aws.amazon.com/ru/s3/
https://iceberg.apache.org
https://parquet.apache.org/

BrIruuciinTeiu

SQL-BBIUMCINUTEIb — 3TO JIETKOBECHBIM KOHTeMHep, 3allycKaeMbIM Ha amIapaTHOM KJlacTepe 3a

~100 MUJLJTUCEKYH[I.
SQL-BBIUUCIUTEID:

* TIOJIyJaeT 3KCKIt03uBHBIE sgapa (VCPU) u RAM-610/1pKeT

* IIOATPY’KaeT JaHHbIe U BBIIOIHAET SQL-3a11pocsl

* OTKJIFOYAETCsI CHCTEMOI IT0cjIe HEKOTOPOTO ITEPHOZA OXKUIAHMUS (eC/TH IIPOCTANBAET 6e3 Harpy3KH)

3a cueT TaKOH apXHUTeKTYPhI BEIUHCIUTEIeH:

* Kaknplii aHaJIUTHUK paboTaeT co CBOMM SQL-BBIYMCIHTEIEM.

* AHAJUTUKU He MeIalT APYT IPYTY.

SQL ~
Endpoint

1 SQL-BeiuncnuTenmn

Catalog

ICEBERG{J S3 &5

Storage

Kaxplli aHaJIMTUK B Ka)KI0M CeCCUU MOJKET BhIOpaTh pasMep BhIUMCIUTeII 1 SQL-3armpoca:
XS/S/M/L /XL Kakapli cre[yIOLUM pasMep BEIYMCIUTEA B IBa pa3a 00JIbIIle IIPeIbIAYIIero.

Bpewmsd BrItosiHeHUd TecTa TPC-H Ha BBIUUCIIUTEIISIX Pa3HOI0 pasMepa:



BpeMms BbinonHeHuUs (B ceKyHpax),
TPC-H, sf=100

set worker_pool = compute_s;

set worker_pool = compute_m; _ 54
set worker_pool = compute_l; - 32
set worker_pool = compute_x|; - 20

=)
]
(=]
B
=]
o
=]
@
=]
=]
=]

v K00, ucno/ib308aHHblIl 0151 8bINOAHEHUS IM020 mecma
SELECT profit.nation AS nation,
profit.o_year AS o_year,
SUM(profit.amount) AS sum_profit
FROM (SELECT s100_nation.n_name AS nation,

EXTRACT(YEAR FROM s100_orders.o_orderdate) AS o_year,

s100_lineitem.1_extendedprice * (1 - s100_lineitem.1_discount) -
s100_partsupp.ps_supplycost * s100_lineitem.1_quantity AS amount

FROM s100_part, s100_supplier, s100_lineitem,
s100_partsupp, s100_orders, s100_nation

WHERE s100_supplier.s_suppkey = s100_lineitem.1_suppkey
AND s100_partsupp.ps_suppkey = s100_lineitem.1_suppkey
AND s100_partsupp.ps_partkey = s100_lineitem.1_partkey
AND s100_part.p_partkey = s100_lineitem.1_partkey

AND s100_orders.o_orderkey = s100_lineitem.1_orderkey
AND s100_supplier.s_nationkey = s100_nation.n_nationkey
AND s100_part.p_name LIKE '%" || 'black' || '%")

AS profit

GROUP BY profit.nation, profit.o_year ORDER BY nation, o_year
DESC NULLS FIRST LIMIT 1000;

B Tengri Tak>Ke IOe p>KUBAOTCI BhIUMCIUTe U Python.
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VcKopeHue BbIYMC/IEHUN

JlJ1s1 yCKOpeHUsI BEIYUC/IeHUH B Tengri moiiep kaHbl:

Morsel-driven parallelism

OLAP SQL-3arpocsl paboTarT ObICTpee 3a CUeT UCII0JIb30BaHUSA Morsel-aJIropuTMOB, I103BOJISIOIIINX
3arpy-kaThb Bce VCPU, BeIfleJIeHHbIE CUCTEMO.

SIMD-MHCTPYKIIHH

OLAP SQL-3ampochl paboTaroT ObICTpee 3a CUeT UCII0Ib30BaHUA SIMD-UHCTPYKIINI coBpeMeHHBIX CPU.

¢ TecThl IPOU3BOAUTENLHOCTU Tengri MpUBe/ieHbI B pa3fiesie Pe3yIbTaThl TECTOB.

° HOﬂpO6HOCTI/I 0 pa60Te C BEIUHC/IUTE/IIMHA MOKHO Y3HATH B pa3feJsie BrrunciauTesbHbIE IIyJIBI.

AuajIeKT ¥ MIPOTOKOJIbI PostgreSQL

PostgreSQL

B Tengri peassoBaHa mopgepsxka SQL (muasiekt PostgreSQL).
B yacTHOCTHU IO jep>KaHbl:
* OCHOBHEIE 3j1IeMeHThI cuHTakcuca SQL nuasiexkra PostgreSQL:
SELECT, INSERT, UPDATE, DELETE, JOIN, WITH, UNION
* OKOHHBIE QYHKIIUU
» Pa6oTa c JSON mocpezncrBom SQL
o IIpunuisr ACID
* TpaH3aKIu
* TpaH3aKI[MOHHAasA I1eJIOCTHOCTE JaHHBIX

» M3osA1iyd faHHBIX Ha ypoBHE Repeatable read (IIosmopsarouwieecs umeHue)

JDBC-gpatiBep PostgreSQL

3arpyska JaHHBIX

lF'apaHTHpYyeTCcd paboTOCIIOCOOHOCTE MHCTPYMEHTOB 3arpyskd AaHHBIX (Airflow, dbt) 1 MHCTpyMeHTOB
aHaJUTUKH (BI, ML) 3a cueT BO3SMO>KHOCTH HOAKJI0UaThCA uepe3 JDBC-gpaiiBep PostgreSQL.

Bce BI- 1 ETL-uHCTpyMeHTHI paboTarT TakK, KakK ecIu 6b1 3T0 6611 PostgreSQL.

AHaIUTUKaM He HY>XHO I1epeydYHruBaThLCA Ha HOBbIE HHCTPYMEHTHEI.


https://dl.acm.org/doi/10.1145/2588555.2610507
https://arstechnica.com/features/2000/03/simd/
https://airflow.apache.org/
https://www.getdbt.com/

Pa3BuTas cucTeMa pa3rpaHHYeHUs IIPaB

B Tengri peastn3oBaHa pa3BUTasi CUCTeEMA pa3rpaHUYeHUs IIpaB [OCTYIIA.

IToaaep>KuBaeMble IPUHITAIIHI

B Tengri nmognepsxkassl IpUHITUIIEI DAC 1 RBAC.

DAC

N30upaTejbHOE YIpaBJI€HHE JOCTYIOM: Yy Ka)KIOTO OO0BEKTa ecTh Biafiesiel], KOTOPBIA MO’KeT
IIPeIOCTaBUTH IIpaBa OCTYyIIa (IPUBUJIETUH) Ha TaHHBIA 06'bEKT IPYTHUM I10JIb30BaTEISIM.

RBAC

VipaBjieHHe [JOCTyIIOM Ha OCHOBE poOJIeH: IpaBa [ocCTyna (IIPUBUJIETHMH) IIPHUIIMCAHBI POJISIM,
KOTOpBI€, B CBOIO OUepe/ib, IPUITHCaHbI I10JIb30BaTeSIM.

Ki1roueBble KOHIIENITHI CUCTEMBI
pasrpaHUYeHHus IIpaB

3aluinaeMbIi 00 BEKT

CyILIHOCTh, K KOTOPOM MO>KeT OBITh IIpefoCTaBjeH TOCTYN (IIpUBHJIEruH). EciM JOCTyIl K JaHHOMY
3alyIraeMoMy 00beKTy He paspellleH, OH OyZeT 3alpelreH.

PoJipb

CyIIHOCTh, KOTOpPOM MOIYT OBITH IIPefOCTaBJIEHBl IIpaBa [OCTyHa (IpUBHJIETHH). Pomu MOTYT
HasHavaThCs I10JIb30BaTeJIM HJIHM APYTUM poJygM. HasHaueHHWe poJIH JIPYToil posId COo3/iaeT MepapXHio
poJieii.

IIpuBuiIerus

OrmpefiesIeHHBIM YPOBEHB JIOCTYIIa K 06beKTy. Ha3HadyalTCsA I0JIH30BaTe/SIM MM POJIIM. [IpUBUJIETUH,
HasHaYeHHbIE POJISIM WJIM I10JIH30BaTesISIM, ITO3BOJIIIOT IIOJIYYUTH AOCTYII K OO0BEKTaM, IT0/JIeXKAIFM
3ammuTe. MOTyT GBITH 0TO3BaHbI Y POJIEH WJIM IIOJIb30BaTeJIeH.

[t YIIpaBJIEHUSA ,U;eTaJIHI’;aU;HefI IIpeaocCTaB/sieEMOI0 OOCTYIIa MOKET OJHOBPEMEHHO HCIIOJIE30BaTbCA
HEeCKOJIBKO Pa3JIMYHbIX HpHBHJIeTHﬁ.

ITosrp30BaTeJIb

HneHTUPUKATOP, CBSI3aHHBIN C YeJIOBEKOM MU CIIy>KO0M. [Tos1b30BaTe b SIBJIsIeTCS 06'beKTOM, KOTOPOMY
MOTYT GBITH ITPeI0CTaBIeHbI TPUBUIETHH.
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[Hopo6HOCTH 0 paboTe C CHCTEMOM pasrpaHUYeHUs IPaB MOYKHO Y3HATh B pas3fiesax:

* Omepariiy c I10JIb30BaTeIIMHU
* Omeparuu ¢ posIiMu

» Onepanuy ¢ IPUBUJIETHIMH
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Pe3y/JIbTaTHI TECTOB

JUTs O1TeHKH IIPOU3BOOAUTEIbHOCTH HCIIOJIb30OBAHBI CJIEAYIOIHE TECTHI:

* TPC-H (Transaction Processing Performance Council — High Performance) — 3T0 6eHUMapK JJI OLIeHKHU
IIPOU3BOIUTEILHOCTH CUCTEM IIOAIe P KKHU IIPUHATUSA pPellleHUN U XpaHWIUIL JaHHBIX. OH BKJIHOYaeT
B cebs Ha60p OM3HEC-OpUEeHTUPOBAHHBIX aHAJUTHUECKUX 3aIIPOCOB U IlapajulesibHble MOTUGUKAITUN
JAHHBIX, MOJIEJIUPYIOIHE peaibHbIe ClleHapUU UCII0JIb30BaHUs TAKUX CUCTEM.

» TPC-DS (Transaction Processing Performance Council — Decision Support) — 3T0 6eHUMapK JJIs1 OLIeHKU
IIPOU3BOIUTEILHOCTA CUCTEM IIOAIep>KKHU IIPUHATHSA pellleHUN U aHaJIUTU4YeCKUX 6a3 JaHHBIX. OH
MOJIeJIMPYeT peajibHble CIleHapUU PaboThl ¢ OOJIBIIMMHU O00beMaMU [aHHBIX, TUIIUUHbBIE IS JaTa-
[IeHTPOB PO3HUUYHBIX OpraHU3aiuy U APYyTUX KPYITHBIX KOMIIAaHUU.

PesynbTaTHhI:

* TPC-H, cpaBHeHUe ¢ Greenplum

* TPC-DS

TPC-H, cpaBHeHue ¢ Greenplum

TPC-H (Transaction Processing Performance Council — High Performance) — 3T0 6eHUMapK JAJjI OLleHKH
IIPOU3BOUTEILHOCTU CHUCTEM IIOAJEP>KKU IIPUHATUS PellleHUN UM XPaHWIUIL JaHHBIX. OH BKJIHOYaeT B
ce6s1 Habop 6M3HeC-OPUEHTHUPOBAHHBIX aHAJIUTHUUYECKHUX 3allpO0COB M IIapajlleJlbHble MOAUUKAIIUU
JaHHBIX, MOJIEJIUPYIOI[HUE peabHbIe CliIeHapUU UCII0JIb30BaHUS TAKUX CUCTEM.

IlTapaMeTphI TecTa

benumapk TPC-H

Scaling factor 100

3ampoc ciygaiHseii Q1—Q10
ITapameTpsl CJIy4yalHble

KosimyecTBO IIOTOKOB 1, 5, 10, 20

Bpems 1 4gac

ITpuMepsI TECTOBEIX 3aIlIPOCOB

v ITocmompemsb npumepsl mecmogulx SQL-3anpocos

--Q1. Pricing Summary Report Query
--inputs = [{"depth": random.choice(range(90))}]
select

1_returnflag,
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1_linestatus,
sum(1_quantity) as sum_gty,
sum(1_extendedprice) as sum_base_price,
sum(1_extendedprice * (1-1_discount)) as sum_disc_price,
sum(1_extendedprice * (1-1_discount) * (1+1_tax)) as sum_charge,
avg(1l_quantity) as avg_qty,
avg(1l_extendedprice) as avg_price,
avg(1l_discount) as avg_disc,
count(*) as count_order
from
s1 _lineitem
where
1_shipdate <= (DATE '1998-12-01") - :depth * interval '1' day
group by
1_returnflag,
1_linestatus
order by
1_returnflag,
1 _linestatus;

--Q2. Minimum Cost Supplier Query
--inputs.size = random.choice(range(50))
--inputs.type = random.choice(['TIN', 'NICKEL"', 'BRASS', 'STEEL', 'COPPER'])
--inputs.region = random.choice([ 'AFRICA", 'AMERICA"', 'ASIA", "EUROPE", 'MIDDLE EAST'])
select s_acctbal,s_name,n_name,p_partkey,p_mfgr,s_address,s_phone,s_comment
from s1_part, s1_supplier,sl1_partsupp,s1_nation,s1_region
where p_partkey = ps_partkey
and s_suppkey = ps_suppkey
and p_size = :size
and p_type like '%' || :type
and s_nationkey = n_nationkey
and n_regionkey = r_regionkey
and r_name = :region
and ps_supplycost = (
Select min(ps_supplycost)
from s1_partsupp, s1_supplier, s1_nation, s1_region
Where p_partkey = ps_partkey
and s_suppkey = ps_suppkey
and s_nationkey = n_nationkey
and n_regionkey = r_regionkey
and r_name = :region

)

order by s_acctbal desc,n_name,s_name,p_partkey;

TecTupyeMsble CHCTEMBI

» Tengri
> 100 vCPU
> 200GB RAM
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« Greenplum "

o 1 xoopmuHaTop + 3 Hoxw! 110 30 vCPU, 64GB RAM

Pe3yabTaThl

KosimyecTBO IIOTOKOB Tengri, 3anpocoB B 4yac Greenplum, 3arpocos B yac
1 302 304

5 1466 1082

10 2890 1444

20 4111 1800

HpI/I HUCIIOJIB3OBaHHUHU CHCTE€MBbl OJHHM aHAJHUTHUKOM IIPOM3BOJHUTEIBHOCTD Tengri u Greenplum
CpaBHHUMad:

Cpep,Hee BpeMsA BbINOJIHEHUA 3alpoCcoB, CeK.

Q1. Pricing Summary Report

o . 10.38
2. Minimum Costsuppter | — .
- A 7.47
. Tengri
. 4 7.41
Q4. Order Priority Checking _ 0.34 . Greenplum

Q5. Local Supplier Volume 412
Q6. Forecasting Revenue Change 8.02

— 8.3
Q7. Volume Shipping 10.63

Q8. National Market Share 10

0.92
Q9. Product Type Profit Measure 3.19

11.1
Q10. Returned Item Reporting 19.37

(=]
o

10 15 20 25 30

[Ipu HCIIOIBb30BaHUU cucTeMbl 10 aHasuTUKaMH Tengri omepeskaer Greenplum 3a cueT 3¢PeKTUBHOU
YTHJIN3AIUU PecypcoB 6e3 KOHKYpPeHITUH:
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Cpep,Hee BpeMA BbINMOJIHEHUA 3alrpoCcoB, CeK.

ici 6.72
a1 Pricing summary Report | <206
e ] 9.14
Q2. Minimum Cost Supplier 41.54
Q3. Shipping Priority 222 26,44 '
. Tengri
Yo . 2.64
Q4. Order Priority Checking 2913 . Greenplum
. 7.96
Q5. Local Supplier Volume -18
Q6. Forecasting Revenue Change )l 24.03

r
R

Q7. Volume Shipping

-
>
]
o
-
4
Y
°

Q8. National Market Share

-
(X}
o

Q9. Product Type Profit Measure

«
-
Iy

27.79
48.55

Q10. Returned [tem Reporting

o
=
[=
1)
o

30 40 50 60

Tengri TMHEHHO MacIITaGUPyeTCs IPU YBeJIUUeHUH KOJTMYecTBa aHAJIUTHUKOB, 3QPeKTUBHO YTUIU3UPYS
BBIUHCITUTEIbLHEIE PECYPCHI:

Tengri n Greenplum: KONMYECTBO 3aNpPOCOB B Yac
B 3aBMCUMOCTM OT KOJIMYEeCTBa NOTOKOB

= Tengri == Greenplum

8000

7000 -

6000

4501
so00 - =D

3000

2000 (o I

1000 -

TPC-DS

TPC-DS (Transaction Processing Performance Council — Decision Support) — 3T0 6eHUMapK [AJIs OLleHKH
IIPOU3BOUTEILHOCTU CHUCTEM MOANEP KKU NPUHATHUS pelleHUH U aHaJIUTH4YecKUX 6a3 JaHHBIX. OH
MOJleJIUPyeT peasbHble CIleHapUH paboThl C OOJBIIHUMH O0beMaMU [JaHHBIX, TUIIMYHBIE [JI1 AaTa-
[IEHTPOB PO3HUYHBIX OPraHU3aIIUH U JPYTUX KPYITHBIX KOMITaHUM.
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IlTapamMmeTpsl TecTa

benumapk TPC-DS

Tum Tecta craTuueckuii Tect (6e3 ETL)
Scaling factor 100, 1000

3ampoc ciyuyarHbliit Q1—Q100
ITapaMeTpsI CIydaliHble

KosmmuecTBO IIOTOKOB 1, 10, 20

Bpems 1 4gac

ITpMepbI TECTOBEIX 3alIPOCOB

v ITocmompems npumepsl mecmogwvlx SQL-3anpocos

-- start Q1
WITH customer_total return
AS (SELECT sr_customer_sk AS ctr_customer_sk,
sr_store_sk AS ctr_store_sk,
Sum(sr_return_amt) AS ctr_total _return
FROM s1 _store_returns,
s1 _date_dim
WHERE sr_returned date sk = d_date_sk
AND d_year = 2001
GROUP BY sr_customer_sk,
sr_store_sk)
SELECT c¢_customer_id
FROM  customer_total return ctr1,
s1 _store,
s1 _customer
WHERE ctri1.ctr_total_return > (SELECT Avg(ctr_total_return) * 1.2
FROM  customer_total_return ctr2
WHERE ctrl.ctr_store sk = ctr2.ctr_store_sk)
AND s store_sk = ctrl1.ctr_store_sk
AND s state = 'TN'
AND ctr1.ctr_customer_sk = c_customer_sk
ORDER BY c_customer_id
LIMIT 100;

-- start Q2
WITH wscs
AS (SELECT sold date_sk,
sales_price
FROM  (SELECT ws_sold date sk sold_date_sk,
ws_ext_sales_price sales_price
FROM  s1_web_sales)
UNION ALL
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(SELECT cs_sold_date_sk sold date_sk,
cs_ext_sales_price sales_price
FROM  s1_catalog_sales)),
WSWscsS
AS (SELECT d_week_seq,
Sum(CASE
WHEN ( d_day_name = 'Sunday' ) THEN sales_price
ELSE NULL
END) sun_sales,
Sum(CASE
WHEN ( d_day_name = 'Monday' ) THEN sales_price
ELSE NULL
END) mon_sales,
Sum(CASE
WHEN ( d_day_name = 'Tuesday' ) THEN sales_price
ELSE NULL
END) tue sales,
Sum(CASE
WHEN ( d_day_name = 'Wednesday' ) THEN sales_price
ELSE NULL
END) wed_sales,
Sum( CASE
WHEN ( d_day_name
ELSE NULL
END) thu_sales,
Sum(CASE
WHEN ( d_day_name
ELSE NULL
END) fri_sales,
Sum(CASE
WHEN ( d_day_name
ELSE NULL
END) sat_sales
FROM  wscs,
s1_date_dim
WHERE d _date sk = sold date sk
GROUP BY d_week_seq)
SELECT d_week_seqT,
Round(sun_sales1 / sun_sales?, 2),
Round(mon_sales1 / mon_sales2, 2),
Round(tue_sales1 / tue_sales?, 2),
Round(wed_sales1 / wed_sales2, 2),
Round(thu_sales1 / thu_sales2, 2),
Round(fri_sales1 / fri_sales2, 2),
Round(sat_sales1 / sat_sales2, 2)
FROM  (SELECT wswscs.d_week_seq d_week_seqT,

'Thursday' ) THEN sales_price

"Friday' ) THEN sales_price

'Saturday' ) THEN sales_price

sun_sales sun_salesT,
mon_sales mon_sales1,
tue_sales tue_salesT,
wed_sales wed_salesT,
thu_sales thu_sales1,
fri_sales fri_sales1,

sat_sales sat_sales1



FROM  wswscs,
s1 _date_dim

WHERE s1_date_dim.d_week_seq = wswscs.d_week_seq
AND d_year = 1998) v,

(SELECT wswscs.d_week_seq d_week_seq2,

sun_sales sun_sales2,
mon_sales mon_sales?,
tue_sales tue_sales2,
wed_sales wed_sales?,
thu_sales thu_sales2,
fri_sales fri_sales2,
sat_sales sat_sales?
FROM  wswscs,
s1 _date_dim

WHERE s1_date_dim.d_week_seq = wswscs.d_week_seq
AND d_year = 1998 + 1) z
WHERE d_week_seql = d_week_seq2 - 53
ORDER BY d_week_seql;

TecTupyeMas cucreMa

* Tengri
o 200 vCPU
o 400GB RAM
Pe3y/jIbTaThl
KosimyecTBO IOTOKOB sf=100, 3armpocoB B yac sf=1000, sampocosB B yac
1 426 86
10 5199 773
20 8284 1064

[Ipu mepexozme ot 3HaueHUs1 Scaling factor B 100 x 3HaueHuro B 1000 pabotocrioco6HOCTH Tengri
COXpaHsIeTCs, IPOU3BOAUTEIHHOCTh CHIKAETCSI BCeTo B 5-6 pas, X0Td 00 beM TaHHBIX pacTeT B 10 pas.
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Tengri: konu4ecTBo 3anpocoB B Yac npu sf-100 u sf-1000
B 3aBUCMMOCTU OT KOJIMYecTBa MNOTOKOB

m sf-100 === Sf-1000

10000
9000
8000
7000
6000
5000
4000
3000

773

1000 L

[1] Tect npoBeneH Ha Cloudberry 1.6.0 (based on postgres 14), ycI0BHO aHaJOTMYHOM Greenplum 7. /laHHBIe O IIPOM3BOAUTEIBHOCTH,
cofleprKallipecss Ha 3TOM caiTe, OBLIM IIOJy4eHBI B CTPOTO KOHTPOJIHpyeMo# cpefe Postgres Professional mpu MojeIHpoBaHUHU
IpejIiosiaraeMblX aHAJIUTUYECKUX Harpy3oK U HOCAT CIIPaBOYHBIM XapakTep. Pe3yibTaThl, IIOJydeHHble B JPYIUX YCIOBUIX, MOTLYT
OTJINYaThCH.
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PYKOBO/ICTBO II0JIb30BaTeJIsA

V¥ BoluucaumesibHbsle ny/bsl

 Co3fjaHHe BBIYMCIUTEIBHOTO ITyJIa

* COpOC BBIYHCIUTEIHHOTO ITyJIa

* lI3MeHeHUe aTpUOYTOB BEIYHUCIUTEIHHOTIO ITyJIa

* VcTaHOBKA aTpUOyTOB BEIUMCIUTETIHLHOTO ITyJIa 10 YMOJTYaHUI0
* BEIBOJ CITMICKA BCEX BEIYUC/IUTEIBHBIX ITyJI0B

* BBIBOJ] TEKYII[ETO BHIUUCIUTEIHHOIO IIyJIa

* YcTaHOBKa TEeKYIIero BEIYHC/IMTE/JIbHOIO ITyJjia

v anaB./IEHue nosas3oeamenamMu u npasamu

* Omepariuu C IoJb30BaTeIIMHU
o CosaHHWe HOBOTO I10JIb30BaTEIS
> IaMeHeHUe aTpUOYTOB I10JIb30BATENISA
o COpoC moJIb30BaTeIsd
> BBIBOJ MHOPMAIIHH O I10JIb30BaTe e
o BBIBOJI CITHCKa BCeX II0JIb30BaTesIeH
* Omepanuu ¢ possIMU
o Co3maHue HOBOM POJIH
o I3aMeHeHUe aTpUOYTOB POJIU
o Copoc posu
o BRIBOJ CITMICKa BCeX poJieit
o YCTaHOBKA aKTUBHOU POJIA
o IIpemocraByieHHe POJIIM aTPUOYTOB
» Omneparuu ¢ IPUBUJIETUIMU
o IIpemocTaBiieHHe IIPUBUJIETHUH

o OT3BIB IPUBUJIETUU

v OnucaHue 0aHHblx (DDL)

* Omeparui c TabIrIaMu
o Co3maHue HOBOM TabJIUIIbI
o VhnaseHue TabOJIHITBI
o BBIBOJ CITMICKa BCeX TaOJIHI]
* Omepariuu co cxeMaMu
o CosaHUe HOBOM CXEMBI
o lI3MeHeHUe aTpUOYTOB CXeMBI

o VrmajieHHue CXeMbl
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manual-tables:::show_tables.pdf

° OHepaHI/II/I C IIpeCTaBJIeHHUAMHK
° COS,ZLaHI/Ie HOBOT'O ITpe/ICTaBJIEHUA

o VrajieHue IIpeCcTaBIeHUS

v CuHmakcuc 3anpocos K OaHHbIM

» SELECT
* WITH
* FROM
* JOIN
« UNION
* WHERE
 CASE
* GROUP BY
 HAVING
* QUALIFY
* ORDER BY
o LIMIT
* OFFSET
* LIKE
 ILIKE
« SIMILAR TO
* AS
* DELETE
* UPDATE
* OYHKIIUU
o ArperaTHble QYHKITUU
o YurcaoBble QYHKITUU
> TeKkcTOBBIE QYHKITUU
o QYHKIIUHU [IJI1 peryIapHBIX BhIpaKeHUH
o QYHKIIMHU [IJI1 1aThl U BpeMeHH!
o dyHKIUU 11 JSON
o OYHKIIUHU /I JBOMYHBIX JTaHHBIX
o QYHKIIUHU I TeOfaHHBIX
o OKOHHBIe QYHKIIUHA
o YTUJINUTEI

o ®yHKIUU Moaysd Python tngri
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v Tunst OQHHBIX

e YUuCI0BBIE THUIIBI
¢ TeKCTOBBIN THUII

* THUIIBI OJId 1aThl 1 BpEMEHHN

Tum JSON

* TUOBI 111 MAaCCUBOB
* /IBOMYHBIN THUII

* JIOTUYECKUU THUIL

o THII I/IsI TeOJTaHHBIX

Brrunc/inre/IbHbIE IIYJ/IbI

B Tengri BbIUHC/JIEHHE ITPOU3BOTHUTCA B BUPTYa/JIbHBIX BRIUHCJINTE/ILHBIX ITyJIaX.

BeIUMC/IUTEIE — 3TO JIETKOBECHBIM KOHTEMHEep, BXOAAIIHN B BBIYUCAUTEJBHBIN IIYJI, COJAEep KalliHil
IIPOrPpaMMHBIA  KOZ W  O00JAfAlIIUil  BBIJEJeHHBIMH  BBIUHMC/JUTEJIBHBIMH  pecypcaMH Ul
BBIYMC/IUTEJIBHBIX 3a/1a4:

* BrimosiHeHue SQL-3aIIpocoB

* BrirmmostHeHUe Kozia Ha Python

» 3amyck Mopeseit Al
Onepariiu ¢ BEIYUCIUTEIbHBIMU ITyJIaMU:

» CREATE WORKER POOL — CospaHue BEIUMCINUTEIBHOTO IIyJIa

* ALTER WORKER POOL — Mi3MeHeHMe aTpUOYTOB BHIYUCIUTEIHLHOTO ITyJIa

* DROP WORKER POOL — C6pOC BBIUYMCIMTEJIHHOTO ITyJIa

* ALTER WORKER POOL SET DEFAULT — YcTraHOBKa aTpHUOyTOB BEIYMC/IUTEIBHOTIO ITyJ/Ia I10 YMOJIYaHUIO
* SHOW WORKER POOLS — BBeIBOZ, CIIMCKa BCeX BEIYMCIUTEIbHBIX IIYJIOB

e SHOW WORKER POOL — B®IBOJ TEKYIIET0 BEIUUCINUTEIBHOTO ITyJIa

* USE WORKER POOL — YcTaHOBKa TEKYIIIEr0 BBIUMCAUTEIHHOTO IIyJIa

° HPEI[OCTaBJIeHI/Ie HpI/IBI/IJIEI‘I/Iﬁ Ha BhIYHC/IUTE/IbHBIE I1YJIbI

Co3maHue BEIYHC/IUTE/IBHOIO ITyJIa

CREATE [OR REPLACE] WORKER POOL [IF NOT EXISTS] <pool_name>
[<worker_pool_attribute> [ ... 1];

CoszaeT HOBBIY BBIUMCIUTEIBHBIN ITYJI C yKa3aHHBIM UMeHeM U aTpUbyTaMH.

Eciim ykasaH wMopudukarop OR REPLACE, TO KoHeuHOe [elCTBHe JSKBHUBAJIEHTHO V[aJIeHUIO
CYILIECTBYIOIET0 BHIYKUCIUTEIHLHOTIO I1yJIa U CO3JaHUI0 HOBOIO C TeM yKe IMeHEM.
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OmroHanbHbIM MogudukaTop IF NOT EXISTS orpaHWuMBaeT 3ampocC TOJILKO TEMU CIAy4YasiMU, B KOTOPBIX
YKa3aHHBIN 00bEKT ellle He CyIeCTBYeT.

o Moiu$HUKaTOPHI IBJSIIOTCS B3aUMOUCKIIOUYAIIUMU. EC/IN yKa3aTh UX 00a, 3TO IPUBeEIeT
K OIITHOKe.

Mo0>KHO yKa3aThb CJIeiyIolye aTpUOYThl BEIYUCIUTEIHHOIO ITyJIa:
* WORKER SIZE <size> — ycTaHaBJIMBaeT pasMep BbIYUCIUTEJIS AJIs1 JAaHHOTO BEIUYUCIUTEIBHOIO IIyJia: XS,
S, M, L, XL. YeM 6oJ1bIiIe pasMep, TeEM ObICTpee 6YAYT IIPOXOAUTH BHIUUCIEHHUS.
e MAX WORKER COUNT <count>— ycTaHaBIuBaeT MaKCUMaJIbHOE KOJIUUECTBO BEIUUCIHUTEIeH.
* WORKER IDLE TTL <seconds> SECONDS — ycTaHaB/JIMBaeT MaKCHUMaJIbHOe BpeMs IIPOCTOSI BEIYMCIUTEIEN.
* SCALING STRATEGY <strategy> — 3ajiaeT cTpaTeruo MaclITabupOBaHUs:
o STD — ecyi HeT CBOOOAHBIX BEIUMC/IUTEJIEH, CPa3y COOOIIUTE 00 UX OTCYTCTBUM.

o EC0— ecyi HET CBOOOAHBIX BEIUMCIUTENEH, )KAaTh 10 MUHYT, IT0Ka OHU IIOSIBSITCS.

v ITocmompems npumepbl

Co3pmaeM BBIUYUCIUTEIBLHBIN ITyJI C UMeHeM my_worker_pool ¥ pasMepoM BBIUUCIUTETIEH S:

CREATE WORKER POOL my_worker_pool
WORKER SIZE S;

Co3maeM BBIUMCAUTEJBbHBIM TIIyJ C HWMeHeM my_worker_pool, pasmMepoM BbIUMCAUTENEN L,
MaKCHMaJIbHBIM KOJIMYeCTBOM BBIUKCIUTENeH 40, MaKCHUMaJIbHBIM BpeMeHeM IIPOCTOSI BBIUYMCIUTEIeN
300 cexyH/ U CO cTpaTerveit Macimrabuposanus ECO:

CREATE WORKER POOL my_worker_pool
WORKER SIZE L
MAX WORKER COUNT 40
WORKER IDLE TTL 300 SECONDS
SCALING STRATEGY ECO;

N3MeHeHHe aTPHMOYyTOB BHIYHC/IUTEIHLHOIO IMyJia

ALTER WORKER POOL [IF EXISTS] <pool_name> RENAME TO <new_pool_name>;

ALTER WORKER POOL [IF EXISTS] <pool_name> SET <worker_pool_attribute>;

H3MeHsIeT BBIYUCIUTEbHBIN IIyJI C YKa3aHHBIM UMEHEM.

He pexoMeHIyeTCsI ©U3MeHATb aTPHUOYTHI BEIYUCIUTENBHBIX ITYJI0B, 3aIIyII[eHHBIX BHYTPH
Bamie paboded rpymIibl, TaK KaK 3TO MOYKeT IPUBECTH K HEOKUJAHHOMY IIaJIeHUI0

o IIPOU3BOAUTEILHOCTU BBIUHUCJIEHUM B CHIy4asX, KOIJla BBIUMCIUTEJbHBIE IIyJIbI
HUCIO0JIb3YIOTCSI HECKOJIBKUMH I10JIb30BaTE/ISIMU.
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ITostomy BbIpakeHusa ALTER ~ WORKER  POOL  ciemyeT  HMCIOJIB30BATH  TOJILKO
aJIMUHHCTpPaTOpaM.

Ecim BaM KakK IIOJIb30BaTeNl0 TpebyeTcs HM3MEHHUTb pa3Mep MCIO0JIb3yeMOro BaMH
BBIYMCIUTEILHOTO IIyJa (HallpuMep, YBEJIUYHUTh €ro), TO PeKOMeHYeTCsl BhIOpaTh It
PabOoTHI IPYTOH BRIYUCIUTEIbLHBIN IyJI 60JIBIIIer0 pasMepa.

[Tognep’kuBaeMble JeCTBUL:
* RENAME TO0 —1lteperMeHOBBLIBAeT BBIUMCJIUTEJBbHBIM IIYJ B YKasaHHOe UM <new_pool_name>. Bce
aTpu6yTHl U KOHQUIYPAIIMX BEIYKUCIUTEIBHOTIO I1yJIa COXPaHAIOTCS.
* SET— 06HOBJIAET aTPUOYT BEIYKUCIHUTEIBLHOTIO I1yJIa. MOXKHO M3MEHHUTH CIeyIIe aTPUOYTHI:

o WORKER SIZE <size>—3amaeT pasmep Bbruucautesnd (XS, S, M, L, XL) 11 1aHHOTO BBIYMCIUTEIHHOTO
mmyJia. YeM 60JbIle pasMep, TeM ObICTpee 6YIyT IIPOXOIUTH BEIUUCIIEHUS.

o MAX WORKER COUNT <count>—ycTaHaBiMBaeT MaKCUMaJIbHOE KOJUUYECTBO BBIUMCIUTENIEN I
IAHHOTO BBIYKC/IUTEILHOTO ITyJIa.

o WORKER IDLE TTL <seconds> SECONDS — ycTaHaBJ/IMBaeT BpeMs IIPOCTOSI BEIUYMCIUTEIEN VIS TaHHOTO
BBIUMCJIUTEJIBHOTO IIyJIa.

o SCALING STRATEGY <strategy>—3amaeT cTpaTeruio MaciITabupoOBaHUI:
= STD — ecyi HeT CBOOOAHBIX BEIUMCIUTEJIEH, Cpa3y COOOITUTE 00 UX OTCYTCTBUM.

= ECO — ecsii HeT CBOOOJHBIX BBRIUMCIUTEIEH, )KaaTh 10 MUHYT, II0Ka OHU IIOIBATCH.

OnmmoHanbHBI MopguukaTop IF EXISTS orpaHMuMBaeT 3alpoc TOJBKO TeMH CAydasMH, B KOTOPBIX
YKa3aHHBINA 00BbEKT CYIlleCTBYeT.

COpoc BBIYHUC/INTE/IHHOIO IyJIa

DROP WORKER POOL [IF EXISTS] <pool_name>;

V,Z[aJIHET BBIUHCIIUTEIbHBIN IIyJI C YKa3aHHBIM UMEHEM.

OnmmoHanbHBI MopguukaTop IF EXISTS orpaHMuMBaeT 3alpoc TOJBKO TeMH CAydasMH, B KOTOPBIX
YKa3aHHBINA 00BbEKT CYIlleCTBYeT.

VcTaHOBKA aTPHOYTOB BHIYHCIUTEJILHOIO IIyJIa
10 YMOJTYaHHIO

ALTER WORKER POOL SET DEFAULT <worker_pool_attributes>;

VcraHaBIMBaeT anI/I6YTBI II0 YMOJIYaHHUIO [JId BCeX HOBBIX BEIYHC/IUTE/TIbHEBIX ITYJIOB B CUCTEME.

JTOT omepaTop MO3BOJISIET 3aJaTh OOIeCUCTEMHBIE aTPHUOYTHI II0 YMOJYaHUI), KOTOphle GYyAyT
MMPUMEHSITHCS K BRIYUCTUTEILHBIM ITyJIaM TP UX CO3ITaHUH 6e3 SBHOTO YKa3aHUS 3THX aTPUOYTOB.
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Mo>xHO YKa3aThb CJIeAYIOIIre anI/I6YTBI BBEIUHC/IHUTE/bHBIX ITYJ/IOB:

* WORKER SIZE <size> — 3ajaeT pasMep BbIUHCAUTENSI 110 ymosdaHuwo (XS, S, M, L, XL) maa maHHOrO
BBIYUCIUTEILHOIO ITys1a. YeM O0JIbllle pasMep, TeM O6bICTpee 6YAYT IIPOXOAUTH BIUUCIIEHUS.

e MAX WORKER COUNT <count> — ycTaHaB/JIMBaeT MaKCHMaJIbHOE KOJIHYECTBO BBIYKMCIUTEIEH II0
YMOJTYaHUIO /11 JAaHHOTO0 BEIYMC/IUTEIBHOIO ITyJIa.

* WORKER IDLE TTL <seconds> SECONDS — ycTaHaBJ/IMBaeT BpeMs IIPOCTOS BBIUUCAUTEJIEN 110 YMOJTYaHUI0
IJIS TAHHOTO BBIUYMC/IUTEIbHOTO ITyJIa.

» SCALING STRATEGY <strategy> — ycTraHaB/IMBaeT CTPATETHI0 MacCIITaOMPOBAaHUA 110 YMOTYaHHUIO:
o STD — ecyi HeT CBOOO/HBIX BEIUMC/IATEIEH, CPasy COOOIIUTE 00 UX OTCYTCTBUM.

o EC0 — ecytt HET CBOGOIHBIX BEIUMCIUTEIEH, J)KIaTh 10 MUHYT, TI0Ka OHH TIOSIBSITCS.

BI:IBO/I CIINCKa BCEX BBIYHC/INTE/IBHBIX IIY/IOB

SHOW WORKER POOLS;

BBIBO,ELI/IT CITHMCOK BCe€X BBIYHUC/IUTEJILHBIX IIYJIOB B CUCTEME.

JTO yTBep)KIeHHe 0ToOpakaeT MHPOPMAIHMI0 060 BCeX JAOCTYIIHBIX BHIUMCIUTENIHHBIX ITyJIaX, BKIIOUAs
X UMeHa U KOHQUTYpaITiu.

o YT0O6B! YBU/IETH BEIUKCIUTEIbLHBIN I1yJI B 0TBeTe, TpebyeTca npuBuierus MONITOR.

BLIBO/I TEKYHIE€Iro BBIYNC/IUTE/IBHOI'O ITYyJId

SHOW WORKER POOL;

BBIBO,/II/IT BBIUMCIIUTEIbHBIA 11y JI1, KOTOpBIfI B rI:L:':IHHBII‘/JI MOMEHT HCIIOJIb3yeTCd IJId BBIIIOJTHEHMA 3aIIpoca.

JTO yTBep)KAeHHe 0ToOparkaeT MHPOPMAIIHIO O TEKYIleM aKTHBHOM BBIUHCIUTEIHLHOM ITyJje, BKIIOYas
€ro UMs ¥ KOHQUTYpaIHIo.

YcTraHOBKaA TEKyIHIE€ro BbIYUC/INTC/IbHOI'O IIyJ/IAd

USE WORKER POOL <pool_name>;

VcraHaBIMBaeT yKaBaHHBII;’I BBIUHC/IUTEIbHbBIN IIyJI B KadeCTBe TeEKYyIIero IIyJjia [Jisdi BBIIIOJIHEHHUSA
3aIIpOoCOoB.

JTOT OIIepaTop HM3MEHAET BBIYUCIUTEIbHBIN IIyJI, KOTOpBIﬁI GY,ZLGT HCIIOJIB30BaThCA [OJIsd BBIIIOJTHEHMA
IIocieayromux 3alIpoCoB. VKasaHHBIN IIyJ1 OOJDKEH CylIieCTBOBATb, a IIOJIb30BaTe/Ib MOOJ/DKEH HMETH
HEO6XO,U;I/IMBIG IIPUBUJIETHUH JIJIS €ro UCII0JIb30BaHUA.
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e /1719 ¥CII0JIb30BaHU 9TOT0 OIlepaTopa Heob6xoauma nmpuBuiierus USAGE.

VBe/InueHHe pa3MepoB BEIUYHUC/INUTETIHHOTO IIyJIa

Ecmi BaM KaK IIOJIb30BaTeN0 TpebyeTcs M3MEHUTH pasMep HCII0JIb3YeMOTO0 BaMHU BBIYHCIUTEIHLHOTO
nyJsa (HaopuMep, YBeJTUYUTH €T0), TO peKOMeH/IyeTcs BhIOpaTh I paboThl APYroil BHIYUCIUTEIbHBIN
ITyJI U3 CIIUCKA JIOCTYITHBIX, He U3MeHsI aTPUOYTHI TeKYIler0 BHIYUCIUTEIHLHOTO ITyJIa.

JIJIs1 9TOTO HY>KHO CJIeJIaTh CIIeyIoIee.

BI)IBO/II/IM pa3sMep HUCII0J/JIb3yeMOI'0 BEIYHUCIIMTEJIBHOTO ITyJIa:

SHOW WORKER POOL;

fmmmmm e R +
| worker_pool | size |
fmmmmm e R +
| compute_s | S |
fmmmmm e e +

BBIBO,/II/IM PadMepsl HOCTYITHBIX MJIS UCII0JIb30BaHUA BhIYHUC/IUTE/IbHBIX ITYJ/IOB!

SHOW WORKER POOLS;

fmmmmm e D +
| name | value |
fmmmmm e o +
| client_compute | S |
ISR o= —ooi +
| compute_m | M |
S S - +
| compute_s | S |
fmmmmmmmm - - +
| compute_1 | L |
fmmmmmm e D +

[lepexyrouaeMcsi Ha BEIYHUCIUTEIbHBIN ITyJI 60JIBIIIETO pa3Mepa:

USE WORKER POOL compute_m;



YleaBJIEHI/Ie IIOJIb30BaTE/IsIMH U IIpaBaMH

B Tengri peasii3oBaHa pa3BUTasl CUCTeMa pasrpaHUYeHUs IIpaB JOCTYIIA.
Iloa/ieprKaHbl IIPUHITUIIEL:

* DAC — usbupameibHoe ynpas/ieHue 00Cmynom

* RBAC — ynpas.ieHue docmynom Ha ocHoge po.iell

Ki1roueBbIe KOHIIENITHI CHCTEMBbI
pasrpaHUuYeHUs IIPaB

3amuiaeMblii 00 bEKT

CyIITHOCTb, K KOTOPOY MO’KeT OBITH IIpeI0CTaBJIeH JOCTYII (IIPUBUJIETHH).

Poip

CyIIIHOCTb, KOTOPOM MOTYT OBITH IIpefOCTaBJIeHbl IIpaBa /IOCTyIla (IpUBWIErHMH). POl MOTyT
Ha3HaYaThCs I10JIh30BaTEISIM HJIH IPYTHM POJISIM.

IIpuBuierus

Ompe/iesIeHHBIH YPOBEHD OCTYIIA K 06beKTy. Ha3HavaroTCs ITOTb30BaTEJISIM HJTH POJISIM.

ITosip30BaTe Ib

HpneHTHQHUKATOpP, CBA3aHHBIM C YeJOBEKOM WU COYyX00H. Ilosb3oBaTesb SBJsIeTCI OOHEKTOM,
KOTOPOMY MOI'YT OBITH IIpel0CTaBJIeHbI IIPUBUJIETHH H/UIHU POJIH.

Onepanuu ¢ 00beKTaMHu CUCTEMBI
pasrpaHu4YeHus IIpas

» Omepalyy C I0JIb30BaTeIIMHU
o Co3gaHue HOBOTIO I10JIb30BaTeNIs
o I3aMeHeHUe aTpUOYTOB I10JIb30BaATENS
> COpoC I101b30BaTeJIA
o BBIBOJ THQOPMAIIMH O II0JIb30BaTeJIe
o BBIBOJ CIIMCKA BCeX I10JIb30BaTese
» Omneparuu c posiMu
o Co3gaHUe HOBOM pOIn
o MI3aMeHeHHe aTpUOYTOB POJIH

o Copoc posu
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o BBIBOJ| CIIMCKa BCeX pPoJIen

o YcTaHOBKAa aKTUBHOM POJIHA

o IIpemocTaBiieHMe POJISIM aTPUOYTOB
* Omepariuu ¢ HIpUBUJIETUIMU

o IIpemocTaBiieHMe IIPUBUJIETUM

o OT3BIB IIpPUBUJIETUH

Onepanuu ¢ MoJIb30BaTe/IIMHU

* CREATE USER — CosmmaHMe HOBOTO I10J1b30BaTeIs

ALTER USER — M3MeHeHMte aTPpHUOYTOB I10JIb30BaTe I

DROP USER — C6poc 1os1b30BaTesNd

DESCRIBE USER— BrIBOJ MHpOPMAIIHH O II0JIb30BaTe e

SHOW USERS — BrIBOJ CITHCKA BCEX I10JIb30BaTEJIEN

GRANT ROLE — HasHaueHUe I10JIb30BATEJISIM POJIei

REVOKE ROLE — OT3BIB poJieii y II0JIb30BaTeIeN

CO3/1&HI/IE HOBOTI'O ITI0OJIB30BaTEJ/IsA

CREATE [OR REPLACE] USER [IF NOT EXISTS] <user_name>
[SET DEFAULT WORKER POOL <pool_id>]
[IDENTIFIED BY (TRUST <ip_address> | PASSWORD <user_password>)];

COS,H&ET HOBOTO ITOJIb30BaTeJIsA C YKa3aHHBIM UMEHEM.

Moauduxarop OR REPLACE

Ecn ykasaH onmuoHalnbHBIM MopudukaTtop OR REPLACE, To 3TO [elicTBHMe 3KBUBAJIEHTHO YZaJI€HUIO
TEeKYIIero I0JIb30BaTe/sd U CO3LaHHUI0 HOBOIO II0JIb30BaTessd C TeM >Ke MMeHeM I10J1b30BaTessd. BHOBB
CO3/IaHHBIN I10JIb30BaTe/Ib He Hac/lelyeT HUKaKUX poJiell ¥ aTpuOyTOB.

Moguduxkarop IF NOT EXISTS

Ecim ykasaH onnuoHaJbHBIA MopudukaTop IF NOT EXISTS, To 3ampoc OyzeT BBIIIOJIHEH TOJIBKO B TOM
cy4yae, ecId II0JIb30BaTeJ b C MMeHeM <User_name> He CYIIeCTBYeT, B IIPOTUBHOM Cilydae HUYEro He
IIPOU30UET.

o Mopudukatopsl OR REPLACE u IF NOT EXISTS gB/IAOTCA B3aMMOKCKJ/IIOYAKOIIIUMU. Eciau
yKa3aTh UX 00a, 3TO IIPUBEJIET K OIIIHOKe.
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ITapameTp SET DEFAULT WORKER POOL

OnmuoHaJ bHBIN ITapaMmeTp SET DEFAULT WORKER POOL <pool_id> ycraHaBiMBaeT BBIYMCIHUTEJIbHBIN ITYJI
<pool_id> 110 yMOJTYaHUIO /IJIs1 YKa3aHHOTO I10JIb30BaTeJIA.

ITapametp IDENTIFIED BY TRUST

OnmuoHanbHBIU ITapaMeTp IDENTIFIED BY TRUST <ip_address> ycraHaBiMBaeT IIPOBEPKY IIOJJIMHHOCTH
yKa3aHHOI0 I10JIb30BaTe s uepes IP agpec <ip_address>.

v ITocmompems npumepul

CREATE USER ivanov IDENTIFIED BY TRUST '127.0.0.1';

ALTER USER ivanov IDENTIFIED BY TRUST '127.0.0.1';

ITapameTp IDENTIFIED BY PASSWORD

OnmmonanbHbln  mapamerp IDENTIFIED BY  PASSWORD  <user_password> ycTaHaB/JIMBaeT IIPOBEPKY
IIOJ/IMHHOCTH YKa3aHHOIO I10JIb30BaTe s Yepes I1apoJsb <user_password> ¢ MCII0JIb30BaHHUEM aIrOpUTMa
SCRAM-SHA-256.

v ITocmompems npumepul

CREATE USER ivanov IDENTIFIED BY PASSWORD 'QWERTY123456';

ALTER USER ivanov IDENTIFIED BY PASSWORD 'QWERTY123456';

H3MeHeHHe aTPUOYTOB 10/ Ib30BaTe A

ALTER USER [IF EXISTS] <user_name>
RENAME TO <new_name>;

ALTER USER [IF EXISTS] <user_name>
SET DEFAULT WORKER POOL <pool_id>;

ALTER USER [IF EXISTS] <user_name>
IDENTIFIED BY (TRUST <ip_address> | PASSWORD <user_password>);

V3MeHseT aTpHUOYTHI IT0JIb30BATEJIS.

* RENAME TO <new_name> — aToMapHas oIlleparjusi, KoTopas IIepeuMeHOBBIBAET I101b30BaTessI HA HOBOE
uM4d. Hukakuye apyrue CBOMCTBA JAHHOIO I10J1b30BaTe I (IIpefocTaBaeHHbIe POJIH, IPUBUJIETHH U T.J.)
IIPU 3TOM He U3MEeHSIITCA.
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o SET DEFAULT WORKER POOL <pool_id>— cm. IlapameTp SET DEFAULT WORKER POOL.
o IDENTIFIED BY TRUST <ip_address>— cm. [TapameTp IDENTIFIED BY TRUST.
» IDENTIFIED BY PASSWORD <user_password> — cM. [lapameTp IDENTIFIED BY PASSWORD.

OnmmoHanbHbI MopguukaTop IF EXISTS orpaHMumMBaeT 3alpoc TOJIBKO TeMH CIydasMH, B KOTOPBIX
YKa3aHHBINA 00BbEKT CYIlleCTBYeT.

Copoc nmosib3oBaTe A
DROP USER [IF EXISTS] <user_name>;

IToJTHOCTE IO yoaJIdeT I10JIb30BaTesId U3 CHCTEMBEL.

He coxpaHseTcsa HU4Yero, BKIYas IIpefjocTaBJIeHHble POJIX U IIpaBa AoCTyIIa.
é B03MO0>XHO, YTO HEKOTOPBIE OO0 BEKTHI IIOTEPSAIOT IIpaBa AOCTYIIa.

OnruoHanbHBIN MopuoukaTop IF EXISTS orpaHmMuuBaeT 3ampoc TOJMBKO TEMU CIydasiMH, B KOTOPBIX
YKa3aHHBINA 00bEKT CYIIeCTBYET.

BeIBOJ HHGpOpPMAIIUH O II0JIb30BaTeJIe
DESC[RIBE] USER <user_name>;
BBIBOJHUT BCI0 HHPOPMAITHIO O TI0/Ib30BaTeJIe, BK/II0YAsI €0 aTPHGYTHI M 3HAUeHHUS 10 YMOIUaHHIO.
BBIBO/ CIIMICKa BCeX IMOJIb30BaTeIen
SHOW USERS;
BEIBOJ CITHCKA BCEX 3aPeTHCTPHPOBAHHBIX II0Ib30BaTeIeH.
HasHaueHHe 110/Ib30BaTeJIAM POJIeHt

GRANT ROLE <role_name> TO <user_name>;

HasHauaet YKa3aHHOMY II0JIb30BaTeJ/JII0 YKa3aHHYIO POJIb.

OT3BbIB poJieH y MoJIb30BaTesIen

REVOKE ROLE <role_name> FROM <user_name>;
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OT3bIBaeT YKa3aHHVYIO POJIb Y YKa3aHHOTI'O IT0JIb30BaTeJIs.

Onepamnuu ¢ poIsiMHU

* CREATE ROLE — CospmaHue HOBOM poJIH

ALTER ROLE — M3MeHeHUe aTpUOYTOB POJIA

DROP ROLE — C6poc pou

SHOW ROLES — BrIBOJ, CITHICKa BCEX POJIEH

USE ROLE — VYcTaHOBKA aKTUBHOM POJIHA

GRANT — IIpeocTaBieHHUe POJISIM aTPUOYTOB

Co3gaHue HOBOM POJIA
CREATE [OR REPLACE] ROLE [IF NOT EXISTS] <role_name>;

Co3/aeT HOBYIO POJIb C YKa3aHHBIM HMEHEM.

Ecym ykasan mopudukaTop OR REPLACE, To KoHeUHOe [1efiCTBHe 9KBUBAJIEHTHO Y aJIeHUIO CYI[eCTBYIOIIIe
POJIM U CO3IAaHUI0 HOBOU POJIK C TEM >Ke HMeHeM. BHOBB CO3[laHHas PoJib He HacjaeqyeT HHUKaKHX
aTpuOyTOB WU IIPUBUJIETHUH OT IIPEAbIAYIEN POJIH.

OnnmoHanbHbIM MogupukaTop IF NOT EXISTS orpaHmumBaer 3aIpoc TOJIBKO TEMHU CIydasiMHU, B KOTOPBIX
YKa3aHHBIN 00BEKT ellle He CYI[eCTBYeT.

o MogudUKaTOPHI BJISIOTCI B3aUMOUCKIIYAKIIUMU. ECiU yKasaTh UX 00a, 3TO IIpUBeJeT
K OIITHOKe.

H3MeHeHUe aTPHUOYTOB POJIH

ALTER ROLE [IF EXISTS] <role_name> RENAME TO <new_role_name>;

ALTER ROLE [IF EXISTS] <role_name> WITH <attribute>;

M3MeHseT CyIIeCTBYIOIIYIO POJIb.
JleficTBHIe MOYKeT 3aK/II0UaThCsl TU60 B IIepeMeHOBaHUH POJIH, JTU60 B U3MeHEeHHUU ee aTPUOYTOB.
JloCTyIIHbIe aTPUOYTHI:

* SUPERUSER — mpefocTaBiisieT poJIv IIPUBUJIETUH CYIIePIIOIb30BaTeIs.

* CREATEROLE — mo3BOJISIET POJIH CO3/IaBaTh HOBBIE POJIH.

OnruoHanbHBIN MozuoukaTtop IF EXISTS orpaHmMuuBaeT 3ampoc TOJMBKO TEMU CIydasiMH, B KOTOPBIX
YKa3aHHBINA 00BEKT CYIIeCTBYET.
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Copoc poiu
DROP ROLE [IF EXISTS] <role_name>;

VnajsieT pojib U3 CUCTEMEL.

KOMaH,Zl;a 3aBEPIITUTCA Hey,zgaqeﬁ, €CJ/I1 Ha POJIb BCe eIle CChLIIaITCA KaKue-JIu60 00HeKTHI (HaanMep,
OHa IIpeioCTaBJ/IEHA II0JIb30BaTEJIAAM HUJIM KUMEET IIPaBO AOCTYIIa OJId KaKHX-TO 00'BEKTOB).

OnruoHanbHBIN MozuoukaTtop IF EXISTS orpaHmuuBaeT 3ampoc TOJMBKO TEMU CIydasiMH, B KOTOPBIX
YKa3aHHBINA 00BEKT CYIIeCTBYET.

BBIBO/J CIIMCKa BCeX poJienu

SHOW [TERSE] ROLES
[LIKE '<pattern>']
[STARTS WITH '<pattern>']
[LIMIT <number> [FROM '<pattern>']];

BBEIBOJUT CIIMCOK BCeX poJied B cuUCTeMe. BBIBOJ MOKHO OTQHIBTPOBATH U OIPAHUYUTHL C IIOMOILBIO
Pa3/IMYHBIX OIIIIHI:

* TERSE — oToGpakaeT yIIpoIleHHBIN GopMaT BEIBOZA.
o LIKE '<pattern>' — ¢uUAbTpPyeT posiy, KMeHa KOTOPBIX COOTBETCTBYIOT YKa3aHHOMY II1a6JIOHY.
o STARTS WITH '<pattern>' — QuIbTpyeT posIH, UMeHa KOTOPHIX HAUMHAIOTCS C YKa3aHHOTO I1abJIoHa.

o LIMIT <number> [FROM ‘'<pattern>'] — orpaHMYMBaeT KOJMUYECTBO BO3BpAIl[aeMbIX POJIEH,
OIIIIMOHAJIbHO HaYMHAas C OIIpe/[eJIEHHOI0 UMEeHU POJIH.

[ITa6y10HBI <pattern> IpefCTaBISAIOT CO60M UyBCTBUTEIbHBIE K PETUCTPY CTPOKOBBIE JIUTEPAJIBI, KOTOPHIe
MOTYT COZlep>KaTh CUMBOJIBI II0ICTAHOBKH.

VcTaHOBKa aKTUBHOU POJIA
USE ROLE <role_name>;

VcraHaBIMBaeT YKa3aHHYIO POJIb B Ka4eCTBeE aKTHUBHOU POJIK VI TEKYIIero ceaHca.

Ecii poJib yCcTaHOBJIEHA KaK aKTUBHAas, I10JIb30BaTesb IIOJy4YaeT BCe IPUBUJIETHH, IIPEeA0CTaBIeHHbIE
9TOM POJIH, HA BpeMs CeCCUU.

YT0oOHkI HCIIOJIB30BaTh YKa3aHHYIO POJIb, II0JIb30BATEJIXO JOJI?KHBI OBITH IpemoCTaBJIEHBL
COOTBETCTBYIOII[HE IIpaBa.
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IIpegocraBjieHHe POJIsIM aTPHUOYTOB
GRANT <role_attributes> TO ROLE <role_name>;

IIpemocTaBigeT yKasaHHOM pOJIM <role_name> aTpHUOyTHI <role_attributes>.

3TO YTBEPKOEHHE II03BOJIAET POJIM HMMETH CII€ITHMaJ/IbHBIE anI/I6YTLI WA BBIIIOJIHATL OIlepaliky Hal
OAPYTUMHA POJIIMU B COOTBETCTBHUH C IIPENOCTaBJIEHHBIMH ITPUBUJIETHUAMMU.

Onepaunn C IIpUBUJICTHAAMU

* GRANT —IIpenmocraBiieHHe IIPUBUJIETHHA

* REVOKE — OT3BIB IIpUBUJIETHI

IIpegocraBjieHHe IPUBUIETHH

IIpuBHUjIeruy Ha CXeMbI
GRANT <schema_privileges> ON SCHEMA <schema_name> TO [ROLE] <role_name>;

IIpenocTaBJIsieT pOJIM YKa3aHHbIe IIPUBUJIETUH Ha YKa3aHHYI0 CXEMY.
<schema_privileges>—3T0 CIIMCOK IIPUBUJIETUH, pas/ie/IeHHBIN 3aTIITHIMHU.
JloCTyIIHbIe IIPUBUJIETUH Ha CXeMBI:

* ADMIN — rro3BoJIeT yAaJIATh CXeMy U pasfaBaTh IIpaBa Ha CXeMy.

MONITOR — pasperaeT JOCTYII K MeTaHHPOPMALIHH O CXeMe.

USAGE — paspeIriaeT [0CTYII K 00bEKTaM B CXeMe.

MODIFY — 1103BOJIIeT H3MEHSITh CBOMCTBA CXEMBI.

CREATE TABLE — 1103BOJIsIE€T CO3/faBaTh TabJIUIILI B CXEMe.

CREATE VIEW — mo3BoJiseT co3faBaTh IIpe/iCTaBJIeHU B CXEMe.
e KiroueBoe c10B0 ROLE mepes uMeHeM I1eJ1eBOM POJIU He SIBJISIETCS 00513aTeIbHbIM.

v ITocmompems npumep

[IpemocTaBUM postd junior _admin rmpusustervu MONITOR u MODIFY Ha cxemy main_schema.

GRANT MONITOR, MODIFY
ON SCHEMA main_schema
TO ROLE junior_admin;
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IIpuBIWIErHA HA TaO/IUIBI U IIPeACTaBICHUSA

[IpsIMOM CHHTaKCHULC:

GRANT <table_privileges>
ON (TABLE | VIEW) <table_name>
TO [ROLE] <role_name>;

TeMl'[opaJIBHLIfI CHHTAaKCHC:

GRANT <table_privileges>
ON ALL [EXISTING] [[AND] FUTURE] (TABLES | VIEWS | TABLES AND VIEWS)
IN [SCHEMA]<schema_name>
TO [ROLE] <role_name>;

[IpemocTaBisieT PoJIM yKa3aHHbIe IIPUBUJIETUM Ha TabJIUIly WM IIpe/icTaBJIeHHe BHYTPU YKa3aHHOU
CXEMBL.

<table_privileges> —3TO CIIMCOK IIPUBUJIETUH, pa3/eIeHHbIN 3aIITHIMMU.
JIOCTyITHBIE IIPUBUJIETHUH Ha TAOJIUITHI U IIpe/ICTaBIeHUS:

o SELECT — 1103BOJIsIET UUTATh JaHHEIE U3 TaOJIUITHL.

INSERT — mmo3BoJisieT 106aBJIITh HOBBIE CTPOKHU B TAOJIUILY.

UPDATE — 1103BOJII€T U3MEHSITH CYIIIeCTBYIOII[Ue CTPOKHU B TaOJIHUIIE.

DELETE — mo3BoOJIsI€T YAAJISATH CTPOKH K3 TaOJIUIIBL.

MODIFY — 1103BOJIIET U3SMEHSATH CTPYKTYPY TaOJIHIIBI.

OWNERSHIP — 1103BOJII€T U3SMEHSTH BJlaJlesIblla TaOIUITbL.

UT0o6B! BBHIJATh IIPUBUJIETHUI0 Ha BCe CYIIECTBYHINMe (WM Te, KOTOpble OyAyT CO3MaHBI B OyZayIieM)
00beKTHI BHYTPH CXeMbl, UCII0JIb3yeTCs TeMIIOPaJIbHBIN CUHTAKCHUC.

Mogudukatop EXISTING orpaHuuuBaeT IIpefOCTaBJIeHUE IIPUBWJIETHN TOJBKO CYIECTBYIOIUMU
00beKTaMMU.

MopuduxaTop FUTURE orpaHuumBaeT npegocTaBieHue IIPUBUIETUN 00beKTaMHU, KOTOpPbIe OYAyT CO3/iaHbI
B OyIyIIIeM.

Ecoim HU ouH MOAUUKATOp He yKas3aH, TO JeMCTBHe paclIpoCTpaHseTcsl Ha Bce 0OBEKThI—U YrKe
CYIIIeCTBYIOIIHE, U T€, KOTOPEIE GYAYT CO3/IaHbI B OYAYIIEM.

e KitroueBoe cs10BO ROLE mepe/; MMeHeM I1eJ1IeBOM POJIH He SIBJISIeTCSI 00513aTeThHBIM.

v ITocmompems npumep

[IpegoctaBuM poJsr junior_admin mpuBmiieruu SELECT m INSERT Ha Bce cyllecTByroIjue TaOIUIBI U
IIpecTaBIeHNs BHYTPHU CXeMbI main_schema.
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GRANT SELECT, INSERT
ON EXISTING TABLES AND VIEWS
IN SCHEMA main_schema
TO ROLE junior_admin;

ITpuBHIETHH HA KaTaJIOTH
GRANT <catalog_privileges> ON CATALOG TO [ROLE] <role_name>;

[IpemocTaBiisieT PO YKasaHHbIe IPUBUJIETUM Ha KaTaJIor.
<catalog_privileges> —3TO CIIMCOK IIPUBUJIETUM, pa3/ie/IeHHBIN 3aIIIThIMU.

[LOCTYHHLIQ IIPUBUJIETHUH Ha KaTaJIOTH:

ADMIN — srr06BI€ TeHICTBHS C KaTaJIOTOM.

CREATE USER — co3paHue 1101b30BaTe IeN.

CREATE WORKER POOL — cospmaHUe BEIUMCIUTEIBEHBIX ITYJI0B.

CREATE SCHEMA — co3maHUe CXeM.

Mogudukatop EXISTING orpaHuumBaeT IIpefOCTaBJIeHUE IIPUBWIETHH TOJBKO CYIEeCTBYIOIIUMU
00 BbeKTaMHU.

MogudukaTop FUTURE orpaHMYMBaeT IIpeflocTaBJIeHUe IIPUBUJIETUN 00 beKTaMU, KOTOpble OyAyT CO3LaHbI
B OyyIIIeM.

0 KirogeBoe ci1oBo ROLE miepes; mMeHeM IiesIeBOM POJIM He IBJIAeTCA 00513aTeIbHBIM.

HpI/IBI/IJIeI‘I/II/I Had BbIYHUC/INTC/IbHBIC I1YJ/IbI
GRANT <worker_pool_privileges> ON WORKER POOL <worker_pool_name> TO [ROLE] <role_name>;

[IpemocTaBisgeT POJIU YKa3aHHbIE IIPUBUJIETUH HAa BEIUUCIUTEIbHBIN MY JI.
<worker_pool_privileges>—3TO CIIMCOK IIPUBUJIETHI, pas/ieJIeHHbIN 3aIIITHIMU.
JloCTyIIHBIe IIPUBUJIETUH HA BHIUUCIUTEIbHEIE ITYJIbL:

* ALL — BCce BO3MOJKHBIE JIeHICTBUS C BEBIYUCIUTEIbHBIM ITYJIOM.
* ADMIN — m3MeHeHUe BBIUUCIUTEILHOTO ITyJIa (IIpaBa Ha BhIIIoJTHeHHe KoMaHabl ALTER WORKER POOL).
* USAGE — ucrios1b30BaHMe BBIYUCINUTEIBLHOTO ITyJIa (IIpaBa Ha BhIIToJIHeHMe KoMaHAb! USE WORKER POOL).

* MONITOR — MOHHTOPHHI BEIYHC/IATEIbHOTO ITIyJIa.

v ITocmompems npumep

[IpegocTtaBuM poJd junior_analyst ripusuterru USAGE 1 MONITOR Ha BeIuMcIUTeIbHBIN I1yJ1 compute_x1.
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GRANT USAGE, MONITOR
ON WORKER POOL compute_x1
TO junior_analyst;

OT3bIB IPUBUJIETHUH

REVOKE <schema_privileges>
ON SCHEMA <schema_name> FROM ROLE <role_name>;

REVOKE <table_privileges>
ON (TABLE | VIEW) <table_name> [IN SCHEMA <schema_name>] FROM ROLE <role_name>;

REVOKE <catalog_privileges>
ON CATALOG FROM ROLE <role_name>;

REVOKE <worker_pool_privileges>
ON WORKER POOL <worker_pool_name> FROM ROLE <role_name>;

OT3pIBaeT yKazaHHbIe IIPUBUJIETHHN Ha YKa3aHHBIN 00 BEKT Y POJIH.

<schema_privileges>, <table_privileges>, <catalog_privileges> u <worker_pool_privileges>—3T0 CIIHCKHA
MIPUBUJIETHH, pasjieieHHbIe 3alISIThIMU. KOHKpeTHbIe IPUBUJIETUH 3aBUCST OT 11€JIeBOr0 06'beKTa.

MogudukaTop EXISTING orpaHUYMBaeT 0T3bIB IIPUBUJIETHUH TOJILKO CYI[€CTBYIOIIIUMHU 00 beKTaMU.

Mogudukatop FUTURE orpaHuvuyuBaeT OT3BIB IIPUBUWJIETUU OOBEKTaMH, KOTOpble OYAYT CO3JaHbBI B
Oyay1em.

v ITocmompems npumep

OTrsoBeM y poJsu junior_admin mpusBuiaeruu SELECT m INSERT Ha Bce cyljecTByrolye TabJIMIBI U
IIpe/icTaBJIeHUs BHYTPHU CXeMbI main_schema.

REVOKE SELECT, INSERT
ON EXISTING TABLES AND VIEWS
IN SCHEMA main_schema
FROM ROLE junior_admin;

Onucanue gfaHHbIX (DDL)

KomaHiel DDL HCITOIB3YIOTCS JIJI OITHMCAHUS JaHHBIX — JIJI CO3[IaHUs, YIIPaBJIeHUS U yIaJeHUs Ta6JIHII,
CXeM U IIpeJICTaBJIeHHUH.

* Onmeparuu c TabarIaMu
* Orepanuu co cxeMaMu

* Omepaliyi C Ipe/CTaBIeHUSIMU
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Onepanuu ¢ Tad/IUMIIaMHU

CREATE TABLE — CosmaHmMe HOBOM TaOJIHITHI

INSERT — /lo6aBJiieHMe JaHHBIX B TaOJIUITY

DROP TABLE — VnaseHue TabJIHAITBI

TRUNCATE TABLE — VrmasieHHe BCeX CTPOK K3 TabJIHIIbI

SHOW TABLES — BrIBOJI CITHICKA BCeX TaObJIHIT

DESCRIBE TABLE — BriBOI MHpOpPMAaIIHU O TabJiuIle

Co3maHue HOBOH TaO/IUIIbI

CREATE [OR REPLACE] TABLE [IF NOT EXISTS] [<table_schema>.]<table_name>
(<column_name> <column_type>
[NOT NULL] [DEFAULT <default_expr>]
[GENERATED BY DEFAULT AS IDENTITY] [GENERATED ALWAYS AS IDENTITY],

)
[WITH (<table_param>, ... )]

COS,D;aET HOBYIO TaGJII/IU;Y C YKa3aHHBIM HME€HEM U YKa3aHHBIMU CTOJI6HaMI/I.

CREATE [OR REPLACE] TABLE [IF NOT EXISTS] [<table_schema>.]<table_name> AS
<select_expr>
[WITH (<table_param>, ... )]

Co3paeT HOBYIO TabJIHITY C yKa3aHHBIM UMEeHEM Ha OCHOBe pe3yJsbTaTa 3ampoca SELECT.

IlapaMmeTpsl

e <table_name> — MM cO3aBaeMOM TaOIHITEI

<table_schema> — cxema co3raBaeMoM TabJIUITbI

* <column_name> — KMsI CTOJIGIIA CO3/TaBaeMOM TabJIHIThI

<column_type>— THII TAaHHBIX CTOJIOIIA CO3/TaBaeMOM Ta6GIUITHI (CM. pa3iest TUIIbI JaHHbBIX)

NOT NULL — maHHBIN cTOI6€l] He IIprHUMaeT 3HaueHus NULL
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o DEFAULT <default_expr>—KOHCTaHTa MU KOHCTAaHTHOE BhIpaKeHUe 110 YMOJIYaHUI0

* GENERATED BY DEFAULT AS IDENTITY — maHHBIM CTOJIOEL] SIBJISIETCS CTOJIOIOM HAEHTHUPUKAIIUU, TO eCTh

3HaUeHUs I Hero I10 YMOJTUaHUI0 aBTOMaTUUeCKU TeHepUPYyeTCca U3 HeIBHOU I10C/IeI0BaTeIbHOCTH.
Ecsim xomanza INSERT BeImostHAeTCS [y TaGJIUIBI CO CTOJIOIOM HIeHTUQUKAITUU U 3HaUeHUe I
3TOro CTOJIOIla He yKasaHO SIBHO, TO B 3TOT CTOJIOeIl BCTAaBJIIEeTCS 3HadeHHe, CreHepUpPOBaHHOE
HesIBHOU II0CJIe0BATEILHOCTHIO.

v IIocmompems npumep

Cosmagum Tabsuiyy my_table ¢ pgByms crosbmamu. Crosiber id 3afaguM  Kak  CTOJIOeI]
UIeHTUOUKAIMM (aBTOMHKpeMeHT). BctTaBUM B Apyrod croJsiber; yuciaa oT 5 10 10 ¢ IIOMOIIBIO
¢yHKIIUU generate_series. B uTore B crosber uAeHTUQUKAIIUM aBTOMaTHUYeCKH BCTaBSITCS
3HaUeHUs.

CREATE TABLE my_table (
id INT GENERATED BY DEFAULT AS IDENTITY,
numbers INT,

)

INSERT INTO my_table (numbers)
SELECT unnest(generate_series(5,10));

SELECT * FROM my_table;

fomm o m e +
| id | numbers |
fommmdmm e +
| @ |5 |
fommofmmmemmae- +
|1 16 I
frmmmdmmmmm e +
|2 |7 I
fommmdmm e +
|3 |8 |
fmmmmgmmm e +
|4 |9 |
fomm o m e +
|5 | 10 |
fommmdmm e +

¢ <select_expr>— BoIparkeHue SELECT, pe3ysIbTaT BHITIOJTHEHUSI KOTOPOTO Gy/IeT 3aIllMCaH B CO3/[aBaeMyIo

TabJInILy

* <table_param> —ImapaMeTpsl CO3/jaBaeMOM TabIUIILI
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table_param ::= [<name> = <value>]

B0o3MO>KHbIe 3HAUEHUT:

o snapshot_ttl = <duration> — 1y6rHa XpaHeHUs CHAIIIIOTOB (BEPCUU TaOJIUIIBI).
[To ymosruaHUIO: 7 [THeH, HO He 60siee 1000 CHAIIIIIOTOB.
Hampumep: "1 week', '2 days', '4 days 3 hours 5 minutes 30 seconds'

o order_by = <column_name>— cTos6eI 151 COPTUPOBKHU, UCIOJIB3YEMBIA IS YIUIOTHEHUS JTAaHHBIX
TabauIbl. [[aHHble B TaOJ/IMIle XPaHATCS C IIPOU3BOJBLHOM COPTHUPOBKOH, YIIOPSIOUEHHOCTH He
rapaHTHUPYeTCs.

Ecin ykasaH MogudukaTop OR REPLACE, To KoHe4yHOe [iefiCTBHe 9KBUBaJIEHTHO YAJIEHHUIO CYIleCTBYIOIe
TaOJIUIIBI ¥ CO3LaHUI0 HOBOM C TEM JKe UMEHEeM.

OnruoHasMbHBIN MoguoukaTop IF NOT EXISTS orpaHHYMBaeT 3aIpoC TOJIBLKO TEMH CIy4YasiMH, B KOTOPBIX
yKa3aHHBIN 00BEKT ellle He CYIIeCTBYeT.

o MoaudHUKaTOPHI SIBJISIOTCS B3aUMOUCK/IIOUAITUMU. EC/T yKasaTh UX 064, 3TO IIPUBEJIET
K OIITHOKe.

/lobaB/IeHHe TaHHBIX B TaO/JIUILY

INSERT INTO <target_table> [ ( <target_col_name> [ , ... ] ) ]
{
VALUES ( { <value> | DEFAULT | NULL } [, ... 1) [, (... )1 |
<query>
}

OOHOBJISIET Ta6JII/ILIy, BCTaBJIsI1 B HEe O/THY WMJIXA HECKOJIBKO CTPOK. 3HaueHUs, BCTaBJIIeMble B KaH(ﬂBIﬁ
CTOJI6€H Ta6JII/ILU:I, MOTIYT OBITH YKa3aHBbI SBHO WJIH IIOJIYYE€HEI M3 BJIOJKEHHOTI'0O 3aIIpoca.

ITapamMeTpsbI

o <target_table>— mMs 1es1eBoM TabJIUIIBL, B KOTOPYIO OYIyT BCTaBJI€HBI CTPOKU

e VALUES ( value | DEFAULT | NULL [ , === 1 ) [ , ( = ) ]—ykasbIBaeT OJHO WUJIHU HECKOJIHKO
3HAUYeHUH /IJII BCTABKU B COOTBETCTBYIOIITHE CTOJIOITHI I[€JIEBOM TaOTHITHL

o value — IBHO yKasaHHOe 3Ha4YeHUe; MOKeT OBITh JINTePaIOM UJIN BEIpayKeHUEM.
o DEFAULT — 3HaueHMe 110 YMOJIYaHUIO IJI1 COOTBETCTBYIOIIIETO CTOJIOITA 11eJIeBOM TaOIUITHL.

o NULL —mycToe 3HaueHUe.
3HaueHUd pasessaoTCa 3alIIThIMU.

BbI MO’KeTe BCTaBUTHL HECKOJIBKO CTPOK, YKa3aB IOIIOJTHHUTEJIbHEIE Ha6op1,1 3HaUYeHUU B BBEIPpa’KEHHNHU.
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® query—3aIrpoc, KOTOpLIfI BoO3BpalliaeT 3Ha4YeHHUs [OJ/Id BCTaBKH B COOTBETCTBYIOIIIHE CTOJI6HBI. JTO
II03BOJIAET BCTAaBJISATh CTPOKH B I1€JIEBYIO Ta6JII/IHy Hu3 O,ILHOP'I HJIK HECKOJIBKHUX MCXOJHBIX Ta6JII/II_L

IIpuMep BCTaBKM ABHO 3a/IaHHBIX 3HAUEHUHN

BcraBuM B TabuIy capitals 3HaueHM 1 CTOJIOIIOB country U capital:

CREATE TABLE capitals (country VARCHAR, capital VARCHAR);
INSERT INTO capitals VALUES

('Russia', 'Moscow'),

('Italy', 'Rome"),

('Spain', 'Madrid'),

('France', 'Paris');

SELECT * FROM capitals;

fmmmmmmm - fmmmmm - +
| country | capital |
fmmmm e tmmmm - +
| France | Paris |
tommm e tomm - +
| Italy | Rome |
fmmmmmmm e fmmmmmmm e +
| Russia | Moscow |
fmmmm e fmmmmm e +
| Spain | Madrid |
fmmmmmmm - fmmmmm e +

IIpuMep BCTaBKH Pe3yIbTaTOB BJIOKEHHOTO 3aIpoca

Temeps cosmaguM Apyryro Tabsuily capitals_m ¥ coesaeM BCTaBKy CTPOK U3 capitals, KoTopble OyayT
pesyJibTaTOM BJIOKeHHOro 3arrpoca SELECT. BctaBMM Takue CTPOKH U3 capitals, B KOTOpPHIX 3HaueHUeE
capital comepyxut M.

CREATE TABLE capitals_m (country VARCHAR, capital VARCHAR);
INSERT INTO capitals_m (country, capital)
SELECT * FROM capitals
WHERE capital LIKE '%M%';

SELECT * FROM capitals_m;

I IS +
| country | capital |
S e oo +
| Russia | Moscow |
S e S e +
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VaajieHue Tao/IUIIbI
DROP TABLE [IF EXISTS] <table_name>;

Vnassger Ta6JII/II_[y C YKa3aHHBIM HUMEHEM.

OnuoHaNMbHBIN MomuoukaTop IF EXISTS orpaHMuuBaeT 3ampoc TOJBKO TEMH CJIydasiMH, B KOTOPBIX
yKa3aHHbIA 00bEKT CYII[eCTBYET.

ViajsieHue BceX CTPOK M3 Ta0IUIIbI
TRUNCATE TABLE [IF EXISTS] <table_name>;

VpassieT Bce CTPOKH M3 TabJIMIIBI, HO He yjaJsgeT caMy TabJHIly (COXpaHSAITCS KOJIOHKH, THUIIBI JTaHHBIX
KOJIOHOK, IIPUBUJIETUH Ha TabJIUILy).

OnmmoHanbHbI MopguukaTop IF EXISTS orpaHMumMBaeT 3alpoc TOJIBKO TeMH CIydasMH, B KOTOPBIX
YKa3aHHBINA 00BbEKT CYIlleCTBYeT.

BBIBO/I CIINCKA BCEX TaOJIUIL
SHOW TABLES;

BBIBOZTUT CIIHMCOK BCeX CYIIeCTBYIOIITHUX Ta6JII/HJ;, OOCTYIIHBIX IT0JIB30BaTEJ/IIO0.

BeIBOJ MHpOpPMAIUH O Tab/IHUILe
DESC[RIBE] TABLE <table_name>;

BBIBOAUT BCHO MHYOPMAITUIO O TaOJIUIle — MMeHa CTOJIOI[0B, UX TUIIHI JAHHBIX U JPyTHe CBOMCTBA.

Onmepanuu co cxeMaMHu

* CREATE SCHEMA — CosmaHue HOBOM CXeMbl
* ALTER SCHEMA — l3MeHeHMe aTpUOYTOB CXeMBI

* DROP SCHEMA — VhasieHue CXeMBbl
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Co3raHue HOBOU CXeMBbI
CREATE [OR REPLACE] SCHEMA [IF NOT EXISTS] <schema_name>

Co3/iaeT HOBYIO CXeMY C YKa3aHHBIM HMeHEeM.

Ecin ykasaH MogudukaTop OR REPLACE, To KoHe4YHOe [ieficTBHe 9KBUBaJIEHTHO YAAJIEHUIO CYILleCTBYIOIIei
CXeMBI CO BCeMHU 00beKTaMU B Hel U CO3[JaHUI0 HOBOM CXeMBI C TeM Ke HUMeHeM.

OnruoHanbHBIN MopudoukaTop IF NOT EXISTS orpaHMYMBaeT 3aIIpoC TOJIBLKO TeMH CIydasiMH, B KOTOPBIX
YKa3aHHBIN 00BEKT ellle He CyIIeCTBYeT.

o MoaudHUKaTOPHI SIBJISIOTCS B3aUMOUCK/IIOUAITUMU. EC/TH ykasaTh UX 064, 3TO IIPUBEJIET
K OIITHOKe.

H3MeHeHUe aTPUOYTOB CXeMBI
ALTER SCHEMA [IF EXISTS] <schema_name> RENAME TO <new_name>;

M3MeHsIeT cXeMy C IIOMOIIIbI0 YKa3aHHOTO JIeHCTBUS.
B HacTosIIIIee BpeMsi /IJI1 U3MeHEeHHUsI CXeM JIOCTYITHO TOJILKO O/THO JleCTBHe:

» JleiictBue RENAME TO mmeperMeHOBBIBAeT CXeMy B yYKa3aHHOe MM <new_name>. Bce aTpuUOyTHI U IpaBa
IIPU 3TOM COXPaHAIOTCH.

OnmmoHanbHBIM MopguukaTop IF EXISTS orpaHMuYMBaeT 3alpoC TOJBKO TeMH CIydasMH, B KOTOPBIX
YKa3aHHBINA 00BbeKT CYIllecTBYeT.

ViajieHHue cxeMbI
DROP SCHEMA [IF EXISTS] <schema_name>;

Vinasnsger CXeMy C YKa3aHHBIM NMEHEM.

OnumoHabHBI MopuukaTtop IF EXISTS orpaHMuYMBaeT 3alpoc TOJIBKO TeMH CIydasMH, B KOTOPBIX
YKa3aHHBINA 00BbEKT CYIlleCTBYeT.

Onepanuu c IpeacTaBJIeHUIMH

e CREATE VIEW— CospmaHHe HOBOTO IIpe/CTaBIeHUs

* DROP VIEW— VmaseHue mpe/icTaBIeHUS
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Co3gaHue HOBOTO IIpe/ACTaBIeHUs

CREATE [OR REPLACE] VIEW [IF NOT EXISTS] [<view_schema>.]<view_name> AS
<select_expr>

Co3zaeT HOBOe IIpe/icCTaBJIeHHe C YKa3aHHBIM UMeHeM Ha OCHOBe pe3yJibTaTa YKa3aHHOTro 3ampoca SELECT.

IlapaMmeTpsl

* <view_name>— HMs CO3/iaBaeMOr0 IIpe/iCTaBIeHUs
* <view_schema>— cxeMa co3/1aBaeMOro Ipe/cTaBJIeHUs

* <select_expr>— BrIpakeHue SELECT, Ha OCHOBe pe3yJbTaTa BBIIIOJHEHUS] KOTOPOTO GYZeT CO3[jaHO
IpeficTaBIeHUE

Econ  ykasaH wmopudukatop OR  REPLACE, TO KOHeyHOe [eMCTBUe 3KBUBAJIEHTHO VZaJeHUIO
CYILIeCTBYIOIIETO IIpeICTaBJIeHHs U CO3JaHHI0 HOBOTO C TeM JKe MUMeHEeM.

OnumoHanbHBIN MogupukaTop IF NOT EXISTS orpaHmumBaer 3aImpoc TOJIBKO TEMHU CIydasiMHU, B KOTOPBIX
YKa3aHHBINA 00BEKT ellle He CYIeCTBYeT.

o MopuduKaTOpPHI SIBJISIOTCSA B3aUMOUCK/IIOUAITUMU. Ec/ii yKa3aThk UX 004, 3TO IIpUBEJIET
K OIITHOKe.

YaajieHHue npejacraBjIeHUusa

DROP VIEW [IF EXISTS] <view_name>;

YﬂaﬂHeT IIpeacTaBJaeHNE U3 CUCTEMBI.

OnnmoHanbHbIM MopgudukaTop IF EXISTS orpaHMuMBaeT 3alpoC TOJIBLKO TEMH CIydasiMH, B KOTOPBIX
YKa3aHHBIM 00BEKT CYILeCTBYET.

CHHTaKCHC 3dlIPOCOB K JdHHbBIM

BripaxeHusa SQL

Tengri Ioamep;KHUBaeT 3aIlpoChl K JaHHLIM C HCII0JIb30BaHHEM CTaHAAPTHBIX K/IIOUEeBLIX CI0B SQL u
CJIETYIOIIEr0 6a30BOTO CHHTAKCHCA:

[ WITH ... ]
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SELECT
[ FROM ...
[ JOIN ... ]
[ WHERE ... ]
[ GROUP BY ...
[ HAVING ... ] ]
[ QUALIFY ... ]

[ ORDER BY ... ]
[ LIMIT ... ]

HOﬂpO6HBIe OITMCaHUA IJId ITIOAAEPKUBAEMBIX KJIIOUEBEIX C/IOB IIPEACTAaBJIEHEI B Pa3esax:

* SELECT

* WITH

* FROM

» JOIN

* UNION

* WHERE

« CASE

* GROUP BY
* HAVING

* QUALIFY
* ORDER BY
o LIMIT

* OFFSET

» LIKE

« TLIKE

o SIMILAR TO
* AS

* DELETE

* UPDATE

PYyHKITUH

* ArperaTHble QYHKITUU

* YucaoBble QYHKITUU

* TexkcTOBBIE QYHKITUHU

* OYHKIIUU IS PeryJIIpHBIX BhIpaskeHUN

* OYHKITUM IS aThl U BpeMeHU
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o OyHKOUU 1U1d JSON

o OYHKIIUHU 11 JBOUYHBIX JaHHBIX
* OYHKIIUHU /I TeOJaHHbIX

* OKOHHbIE QYHKITUU

* VTUIUTEI

* dyHKIIMU MoayJid Python tngri

SELECT

BeipakeHue SELECT oIlpepesisieT CIHCOK CTOJIOIIOB, KOTOpPblEe OYAyT BO3BpAIlleHBI 3allpocoM. XOTS OHO
CTOUT IIepBBIM B 3aIlpoce, JIOTUUECKU BBIpaKeHUs B 3TOM BbIPa’K€HUU BBIIIOJIHSIOTCSA II0CIeJHUMU.
Beipasxenue SELECT Mo)KeT cozepr>KaTh IIPOM3BOJIbHBIE BhIpa)kKeHUs, IIpeoOpasyrolliiie BBIBOJ, a TaKKe
arperaTHble U OKOHHBIe QYHKITUU.

CHHTaKCHC
BbIOOP BCEX CTOJIOIOB

[ ... ]

SELECT [ { ALL | DISTINCT } ]
[ TOP <n> ]
[{<object_name>|<alias>}.]*

[ ILIKE '<pattern>' ]

[ EXCLUDE
{

<col_name> | ( <col_name>, <col_name>, ... )
}
]

[ REPLACE
{

( <expression> AS <col_name> [ , <expression> AS <col_name>, ... ] )

}
]

[ RENAME
{

<col_name> AS <col_alias>
| ( <col_name> AS <col_alias>, <col_name> AS <col_alias>, ... )

}
]

ITocse SELECT * MOKHO yKasaTh CAeAyIOI[HMe KOMOWHAIIUU KIKYeBBIX CJI0B. KilroueBble C10Ba [OJKHBI
OBITH B YKa3aHHOM HIDKe IIOpPSIKe:
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SELECT * ILIKE ... REPLACE ...

SELECT * ILIKE ... RENAME ...

SELECT * ILIKE ... REPLACE ... RENAME ...
SELECT * EXCLUDE ... REPLACE ...

SELECT * EXCLUDE ... RENAME ...

SELECT * EXCLUDE ... REPLACE ... RENAME ...

SELECT * REPLACE ... RENAME ...

BbIOOP onpees1eHHBIX CTOJIOI0OB

[...]
SELECT [ { ALL | DISTINCT } ]
[ TOP <n> ]
{
[{<object_name>|<alias>}.]<col_name>
| [{<object_name>|<alias>}.]$<col_position>
| <expression>
}
[ [ AS ] <col_alias> ]
[, ... ]
[...]

B cmmcke CcTOIOLIOB IIOAJep KUBaeTCsd KOHeyHas 3aldrasd. Hampumep, NOAfep KUBaeTCs CJefylollee
BbIpakeHue SELECT:

SELECT emp_id,
name,
department,

FROM employees;

ITapamMeTpsbI

o ALL | DISTINCT
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VKasreIBaer, cjienyeT JId BBIIIOJIHATE yaada/JI€eHHE ,D;Y6JII/IKaTOB B Ha6ope Pe3yJabTaTOB:

o ALL BKJIFOUaeT BCe 3HaUeHUs B HaOOp pe3yJsIbTaTOB.

o DISTINCT ypassgeT ny6/IMKaThl M3 Habopa pe3yJIbTaToB.

ITo ymosruaHmio: ALL
[Togpo6HOe orricaHue CM. B pa3fesie Beipaskenue DISTINCT.

<object_name> miu <alias>
VKasbIBaeT UleHTUGUKATOP 00'beKTa UIU IICEBJOHUM 00beKTa (KakK OIIpeziesieHO B BhIpakeHUU FROM).

* (3Be3moUKa)

3Be3iouKa SIBJIIETCS COKpallleHHeM, 0003HayarollliM, UTO B BBIBOJle [OJDKHBI OBITh yKa3aHbl BCe
CTOJIOIIBI YKAa3aHHOIO 06'beKTa U BCe CTOJIOIBI BCeX 00 BbEKTOB, eCIU * He COIIPOBOXK/AAETCSI UMeHeM
06 beKTa UJIU IICEBAOHUMOM.

[TogpoGHOe omricaHUe CM. B pasfesie BripaskeHue CO 3Be3[0UKOM *.

<col_name>
VKasbIBaeT UleHTUGUKATOP CTOJI0I1A (KaK OIlpe/iesileHO B BhIpakeHUH FROM).

$<col_position>

YKaseIBaeT II0JI0JKeHHe CT0JI0Na (HayrHadg ¢ 1) B COOTBETCTBUU C OIIpejiesIeHreM B BbIpakeHUH FROM.
Ecau Ha crosibel] eCTb CChLIKA M3 TaOJIMIIBI, 3TO YMCIO0 He MOXKeT IIpeBBIIIaTh MaKCHUMaIbHOe
KOJIMYECTBO CTOJIOITOB B TaOJIHIIE.

<expression>
VKaspIBaeT BhIpakeHHe (HallpuMep MaTeMaTHUecKoe), KOTOpOe BBIUUCJSIETCS KaK OIIpe/leJIeHHOe
3HaueHMe JIJIs1 JIF060M 3aJaHHON CTPOKH.

[ AS ] <col_alias>

YKasbIBaeT IICeBJJOHUM CTO0JIOIa, Ha3HaYeHHBIN pe3yIbTUPYIOIeMy BbIpaskeHU10. OH HCII0/Ib3yeTCs B
KauecTBe 0TOOpa’kaeMoro UMeHH B crircKe SELECT BepxHero ypoBHA U B KayeCTBe MMeHU CT0JIOIAa BO
BCTPOEHHOM IIpe/iCTaBJIeHUH.

He HasHayaiiTe TaKOH IICEBJOHUM CTOJIOIa, KOTOPBIM OyAeT CcOBIIafaTh C MMeHeM
o OpPYyroro CcToJI0Ila, Ha KOTOPHIM eCTh CChLJIKA B 3allpoce. Hampumep, ecju BBI
BbIOMpaeTe CTOJIOIBI ¢ UMeHaMu prod_id U product_id, He HazHavauTe IICEBIOHUM

product_id cTosbiry prod_id.

CM. Taxoke paspesa AS
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o ILIKE <pattern>
VKasplBaeT, YTO B pe3yJabTaThl 3alpoca [JOJ/DKHBI OBITh BKJKUYEHBl TOJIBKO  CTOJIOLIBI,
COOTBETCTBYIOIIIME 3alaHHOMY 1I1a6JIOHY.
B 111a6/10He MO>KHO HCII0JIL30BaTh CJIeAYIOIHe BeIpakeHUsa SQL:

o CUMBOJI IIOJYEepKUBaHUA _ [IJId COIIOCTaBJIEHHSA C JIFOOBIM OJHMHOYHBIM CHMMBOJIOM.

o CUMBOJI IIpOILIeHTa % JJIsA COIIOCTaBJIEHHA C JII000H ImocisienoBaTe/JIbHOCTBI0 M3 HYJIA HWJIN 6osee
CHMBOJIOB.

¢ EXCLUDE <col_name> mimu
EXCLUDE (<col_name_1>, <col_name_2>, )
VKasbIBaeT CTOJIOIIBI, KOTOPBIE JOJ/DKHBI OBITh UCKJIIOUEHBI U3 pe3yJIbTaTOB 3alpoca.

* REPLACE (<expression> AS <col_name> [ , <expression> AS <col_name>, *:+] )
Replaces the value of col_name with the value of the evaluated expression expr. 3amMeHsieT 3HaUeHHUe
yKa3aHHOTO CToJIOIla Ha pes3yJbTaT IIPUMeHeHHUs BBIpa)KeHUs <expression> K ero HCXOZHOMY
3HaYeHHIO.

RENAME <col_name> AS <col_alias> miu
RENAME (<col_name_1> AS <col_alias_1>, <col_name 2> AS <col_alias_2>, )
VKasbIBaeT MCeBIOHUMEI CTOJIOITOB, KOTOPhIE OYAYT HCII0JIb30BaHbI B pe3yJbTaTax 3alipoca.

e TOP <n>
VKasbpIBaeT MaKCUMaJIbHOE KOJIMYeCTBO CTPOK, KOTOPhIe OyAyT pe3yIbTaTOM 3ampoca.

IIpuMepsl
* BribupaeM Bce CTOJIOIIBI U3 TabJIUIBI C UMeHeM my_table:
SELECT * FROM my_table;
* BrITlosiHSIEM apudMeTHUeCKHe AeMCTBUS HaJl CTOJIGIIaMM TabIUITHI U YKa3bIBaeM IICEBIOHUM:
SELECT column_1 + column_2 AS sum, sqrt(column_1) AS sq_root FROM my_table;

° HCHOJILByeM Hpeq)I/IKCHLIe IICEBAOHHUMEI VI IIOJIYYE€HHA TOT0 JKe pe3yyjabTaTa:

SELECT
sum: column_T1 + column_2,
sq_root: sqrt(column_1)
FROM my_table;
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Bri6HpaeM Bce YHUKaJIbHble IMeHa U3 TabIuIThl employees (pabomHuku):
SELECT DISTINCT name FROM employees;
* BrIBoguM 061Ilee KOJTMUECTBO CTPOK B TabuIle employees:
SELECT count(*) FROM employees;
* BribupaeM Bce CTOJIOIIBI, KpOMe CTOJI0IIa name, 13 TaOJIUITLI employees:
SELECT * EXCLUDE (name) FROM employees;

* BribupaeM Bce CTOJIOIBI M3 TaOJIUIlBI employees, HO 3aMeHseM nName Ha pe3yJbTaT IIPUMeHeHUs
dyHKIuu lower (name):

SELECT * REPLACE (lower(name) AS name) FROM employees;

* BriGupaeM K3 TaGJIHITBI BCe CTOJIGIIHI, COOTBETCTBYIOIIME 3aJaHHOMY PETY/ISIPHOMY BhIpaKeHHUI0:
SELECT COLUMNS('number\d+') FROM employees;

* BrrumcssieM QYHKITUIO 10 BCeM 3aJJaHHBIM CTOJIOIAM TaOIHIThI:
SELECT min(COLUMNS(*)) FROM employees;

* Hcrnosb3yeM [IBOMHBIe KaBBHIUKU ("), UTOOBI BHIOpATH CTOJIOITHI C Ipo6esaMH WJIM CIelTHaTbHBIMU
CUMBOJIAMH:

SELECT "®amunus Uma OtuectBo" FROM employees;

Crucok cTos101oB SELECT

Bripayxkenuvie SELECT comep>XUT CHMCOK BBIpa’KeHHI, KOTOPHIE OIIPeNesdioT pesyabTaT 3ampoca. CIIMCOK
SELECT MoOKeT cChLIaTbCd Ha JIHOOBle CTOJIOIBI B BbhIpakeHUM FROM M 00BeIUMHATHL UX C IIOMOIIBIO
BbIpakKeHUU. IIOCKOJIBKY pesyabTaToM SQL-3ampoca siBJysieTCsl TabJivila, Ka)k[oe BbIpakeHHE B
BbIpakeHUH SELECT TakoKe MMeeT UMs. Bblpa’keHUs MOTYT OBITh SBHO Ha3BaHBI C IIOMOIIIbI0 oriepaTopa AS
(HarrpuMep, expr AS name). Ecou ITosib30BaTesIb He yKasajl UMs, TO BRIpa’KeHUSI UMEHYIOTCA CHCTeMOM
aBTOMAaTHUYECKH.

o NmeHa CTOJIGI_IOB He 9UYBCTBUTEJIBHEI K PETUCTPY, €CJIA OHH 3a/IaF0TCSA 0e3 KaBbIUEK.
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BeIpa’KkeHHe CO 3Be3/J0UYKOH *

BeIpaskeHUe CO 3Be3/I0UKOM () — 3TO crneuuanbHoe BbipakeHue, KOTOpPOe pacwmpsaeTcA [0 MHOKECTBA BblpakeHuii
Ha ocHoBe copepwumoro BoipaxeHua FROM. B npocTeiiwem cnydyae pacirupsieTcsd T0 BCeX BBIpaKeHUU B
BbIpakeHuH FROM.

* Bri6upaeM Bce CTOJIOIIBI U3 TaOJIUIBI C UMeHeM my_table:

SELECT * FROM my_table;

Beipasxkenue DISTINCT

BeipakeHue DISTINCT MOKHO MCIIOJIB30BaTh JJISI IIOJIyYeHUSI TOJAbKO YHUKAJIbHBIX CTPOK B pe3yJbTaTe —
TaKMM 00pasoM, Bce Ty0IUKaThl OyAYT OTOUILTPOBAHBI.

* BribrpaeM Bce yHUKaJIbHbIe UMeHa U3 TabJIuIlbl employees:

SELECT DISTINCT name FROM employees;

3ampocel, HauuHawmecs ¢ SELECT DISTINCT, BBIIOIHAIOT AeAyIUIMKAaIlNUI0, KOTOopas
(r) SIBJISIETCS JOPOTOCTOsAIel onepanueii. [lostomy uconb3yute DISTINCT TobKO B ciy4dae

w
He00XOTMMOCTH.

Beipaxenue DISTINCT ON

Bripakenure DISTINCT ON BosBpalllaeT TOJBKO OJHY CTPOKY I Ka’KA0T0 YHUKaJbHOIO 3HAYEHUS B
Habope BBIpa)KeHUM, Kak olipefeseH0 B BblpakeHHUM ON. Eciu mipucyrcTByeT ycaoBue ORDER BY, To
BO3BpalllaeTcs IepBas CTPOKa, KOToOpasi BCTpedyaeTcss B COOTBeTCTBUM ¢ yciroBreM ORDER BY. Eciiu ycioBue
ORDER BY oTcyTCTBYyeT, IlepBasi BCTpeyarolasics CTpoKa He OIIpejiesieHa U MOXKeT ObITh JIF060# CTPOKOM B
TabJIuIle.

BhIGHpaeM COTPYIHUKA C HAUOOJIbINEH 3apIIaToM I KaXKIoTo OT/IesIa:
SELECT DISTINCT ON(department) name, salary

FROM employees
ORDER BY salary DESC;

IIpu sampoce 60JIbIIMX HAab0pOB JaHHBIX HcHoJb3oBaHUe DISTINCT 1y Bcex CTOJIOIIOB
MOJKeT OBITb [OpPOrOCTOsIel omepanyei. II03ToMy paccMOTpUTe BO3MOXKHOCTh

(r) ucnosb3oBanug DISTINCT ON mssa crosbma (i Habopa CTOJIOIIOB), TapaHTUPYIOILETO

- NOCTaTOYHYI CTelleHb YHUKaJbHOCTU pPe3yJbTaToB. Halpumep, HCIIOJIb30BaHUE
DISTINCT ON g KiIr4YeBOro CToJIOIA@ (CTOJIGIIOB) TabJIMIIBI TapaHTUPYeT II0JIHYIO
YHUKAJIbHOCTb.
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ArperaTHble QyHKIIUH

ArperaTHble QyHKIUU — 3TO QYHKIIMU, KOTOpPble 00'beJUHSAI0T 3HaUeHUs U3 HECKOJIbKUX CTPOK B OZHO.
Korma arperatHble QyHKITUU IIPUCYTCTBYIOT B BhIpakeHUH SELECT, 3arpoc mpeBpaijaeTcs B arperaTHbIA
3arpoc. B arperaTHOM 3aIipoce BCe BbIpa)kKeHUs JOJ/DKHBI ObITh JIMO0 YaCThI0 arperaTHOU QyHKITUH, MO0
4acThIO IPYMIIBI (KaK yKasaHo B BeIpakeHUH GROUP BY).

¢ TlosyuaeM o61IIee KOJTMUYECTBO CTPOK B TaBGJIUITE COTPYAHHKOB:
SELECT count(*) FROM employees;
¢ TTosiygaeM 06IIIee KOJTMYECTBO CTPOK B TaBJIHUITE COTPYAHHUKOB, CTPYIIITHPOBAHHBIX II0 OTIEIaM:

SELECT department, count(*)
FROM employees
GROUP BY department;

[Tompo6HOe OIMCaHUe CM. B pasfiesie ArperaTHble QYHKIIUH.

OKoOHHBbIEe QYHKIINU

OKoHHBIE QYHKIIUM — 3TO QYHKITMY, KOTOPBIE BBIIIOJIHIAKT BEIUHCIEHU /11 Habopa CTPOK, HEKOTOPBIM
00pa3oM CBSI3aHHBIX C TEKYIIeX CTPOKOM. BhI30B OKOHHOM QYHKITUH BCeT/a COMEep>KUT BbIpakeHue OVER,
clefylolllee 3a HasBaHHWEM U apryMeHTaMM OKOHHOM YyHKIWU. BrlpakeHue OVER olpepessieT, Kak
HMEHHO HY>KHO pas/ie/IUTh CTPOKH 3aIIpoca 11 00pab0oTKY OKOHHOM QyHKITHE.

* ITosryuaeM croJiGery row_number, Coflep Kallliii MHKpPeMeHTHBIe UIeHTUQUKATOPHI I KaK 0 CTPOKHU
TabJIMIIBI 3apILIaT:

SELECT row_number() OVER ()
FROM salaries;

* BrruncisieM pasHUILY MeXXAy TeKylIlel U IIpeAblAyIel CyMMOMH B IIOpsi/iKe YObIBaHUS BpeMeHU:

SELECT amount - lag(amount) OVER (ORDER BY time)
FROM salaries;

[TopoGHOeE OITHCcAaHUe CM. B pasfesie OKOHHbIE QYHKITH.

WITH

Beipakenre WITH 1o3BosigeT yKasaThb o6mue TabsauuHble BblpakeHus (CTE). PeryssipHbie
(HepekypCcuBHBIe) 00Ille TabGJIWYHBIe BBIpaKeHUs — 3TO, II0 CYyTH, IIpefcTaBjeHUs (view), KOTOpbIe
OrpaHHUYeHBl paMKaMM KOHKpeTHOTO 3arpoca. CTE MOI'YT cCchlIaThCA APYT Ha Apyra U ObITH BJIOKeHHBIMU.
PexypcuBHble CTE MOTyT cChlIaThCA cCaMU Ha Ceosl.
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CuHTakKcuc

ITox3ampoc
[ WITH
<cte_namel> [ ( <cte_column_list> ) ] AS ( SELECT ... )
[ , <cte_name2> [ ( <cte_column_list> ) ] AS ( SELECT ... ) ]
[ , <cte_nameN> [ ( <cte_column_list> ) ] AS ( SELECT ... ) ]
]
SELECT ...

PexypcuBHoOe CTE:

[ WITH [ RECURSIVE ]

<cte_namel> ( <cte_column_list> ) AS ( anchorClause UNION ALL recursiveClause)
[, <cte_name2> ( <cte_column_list> ) AS ( anchorClause UNION ALL recursiveClause)]
[, <cte_nameN> ( <cte_column_list> ) AS ( anchorClause UNION ALL recursiveClause)]

]
SELECT ...

I7e:

anchorClause ::=
SELECT <anchor_column_1list> FROM ...

recursiveClause ::=
SELECT <recursive_column_list> FROM ... [ JOIN ... ]

IlapameTpsl

e <cte_namel>, <cte_nameN>
Nwmsa CTE.

e <cte_column_list>
HMeHa cTos16110B B CTE (00111ee TabIMuHOE BEIpaskeHUe).

e <anchor_column_list>
CTOJIGITBI, KCIIOJIb3yeMble B aHKEPHOM BBIpakeHUU 151 peKypcuBHOro CTE. CTOJIOITBI B 3TOM CITHCKe
IOJDKHBI COOTBETCTBOBATH CTOJIOITaM, OIIpe/ieieHHBIM B <cte_column_list>.

e <recursive_column_list>

32



CToJIGIIBI, UCIOJIb3yeMble B PEKYPCHBHOM BBIpaXKeHUU 11 peKypcuBHOro CTE. CTOJOIBI B 3TOM
CIIHCKe JTOJDKHBI COOTBETCTBOBATH CTOJIOIIAM, OIIpefieIeHHBIM B <cte_column_list>.

IIpumepsl 6a3oBbIX CTE

CospmamuM CTE c uMeHeM cte U HUCIIOJIB3yeM er0 B OCHOBHOM 3aIlIpoce:

WITH cte AS (SELECT 33 AS amount)
SELECT * FROM cte;

fmmmmm - +
| amount |
fommmm - +
| 33 |
fommeenn- +

Cosmaguwm nBa CTE ctel u cte2, roe BTOpoit CTE cchliaetcs Ha niepBoiil CTE:

WITH

ctel AS (SELECT 33 AS i),

cte?2 AS (SELECT i * 2 AS amount_doubled FROM ctel)
SELECT * FROM cte2;

fmmmmmmmmmm e +
| amount_doubled |
L +
| 66 I
fmmmmmmmmmmmmmee +

Jltst cron6rioB CTE Mo>KHO 3a7laBaTh IMeHa:

WITH my_cte(amount) AS (SELECT 33 AS i)
SELECT * FROM my_cte;

fommmm - +
| amount |
fommeenn- +
| 33 |
$mmmmmm - +

FROM

BelpakeHue FROM ykasblBaeT MCTOYHUK JaHHBIX, C KOTOPBIMHM [OJ/DKHaA paboTaTh OCTaJbHAasd 4acTb
3amnpoca. C TOUKH 3peHUs JIOTUKH, BbIpakeHHe FROM — 3T0 MecTo, ¢ KOTOPOro HaUMHAaeTCd BBIIIOJITHEHHe
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3alrpoca.

BelpakeHue FROM MoskeT comepskaTh OHY Tabiuily, KOMOMHAITUI0O M3 HECKOJbKUX TabJIuIl,
06 beJMHEHHBIX C ITIOMOIIbI0 BeIpaskeHus JOIN, miu gpyroi sanpoc SELECT B y3ire mozsampoca.

CuHTakKcuc

SELECT ...
FROM objectReference [ JOIN objectReference [ ... ] ]
[ ... ]

rae:

objectReference ::=

{
[<namespace>. J<object_name>

[ AT | BEFORE ( <object_state> ) ]
[ CHANGES ( <change_tracking_type> ) ]
[ MATCH_RECOGNIZE ]
[ PIVOT | UNPIVOT ]
[ [ AS ] <alias_name> ]

| <table_function>
[ PIVOT | UNPIVOT ]
[ [ AS ] <alias_name> ]

| ( VALUES (...) )

| ( <subquery> )
[ [ AS ] <alias_name> ]

| DIRECTORY( @<stage_name> )

IlapamMmeTpsl

* [<namespace>. ]<object_name>
VKasbIBaeT UMs 00beKTa (TabJIMITbl WIH IIPeCTaBJIeHUs), K KOTOPOMY IIPOU3BOAUTCS 3aIIPOC.

* <table_function>
VKasblBaeT CUCTEMHYIO TabJIMYHYI0 QYHKIHIO, TabJu4YHyr QyHKIHI0 UDF miu MeTon Kiacca [
BBI30Ba B BbIpakeHUH FROM.

* VALUES
Bripaxenue VALUES moskeT copmeprkaTh JiMTepasibHblEe 3HAUEHWs WU BBIpa’KeHUs, KOTOpble OyayT
HUCII0JIb30BaThCd B BeIpakeHUU FROM. 3TO BhIpakeHHe TakyKe MOXKeT COZlep>KaTh IICeBIOHUMBI TaOJINI]
U CTOJIOIIOB (He II0Ka3aHbl Ha CXeMe BBIIIIE).
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* <subquery>
IToxsarmpoc B BeipaskeHUU FROM.

* DIRECTORY( @stage_name )
VKasbIBaeT UMsI 3Talla, BK/IIOUAIOIIEeTo TabJIHITy KaTalIoroB.

e [ AS ] <alias_name>
VKasplBaeT uUMs, 3aZjlaHHOe /i1 00beKTa, K KOTOPOMY OHa OTHOCHUTCSI. MOJKeT HCIIOJIb30BaThCAd C
JIXOOBIMM JPYTUMU I103aIIpocaMU B BbIpakeHUU FROM. OrrepaTop AS MOJKeT OIIyCKaThCs.

* JOIN
VKasplBaeT Ha BBIIIOJHEHHE COeJlUHeHUs MexXJy [BymMsa (Wiaud Oosiee) TabuunaMu (WA
IIpe/icTaBJIeHUAMH MJIM TabIUYHBIMA OQyHKIUAMH). CoeJUHEeHHEe MOKeT OBITb BHYTPeHHUM
BHEIIIHUM WM UMeTb Apyrod Tuil. CoefUHEeHHe MOXKeT MCII0JIb30BaTh KiroueBoe cj0BO JOIN wmam
aJIbTepHaTUBHBIN IIO/Iep>KUBaeMblli CHHTaKCHC COeJUHEHHU.
[Tompo6HOe orricaHue cM. B paszesie JOIN.

ITpuMepsl
* BriGupaeM Bce CTOJIOIIbI U3 TaGIUIILI C UMeHeM my_table:

SELECT *
FROM my_table;

* Bri6upaeM Bce CTOJIOIIBI M3 TAOJIUITEI C UMeHeM my_table uepes riceBgoHUM mt:

SELECT mt.*
FROM my_table mt;

* Hcnosb3yeM IpeQUKCHBIN IICEBIOHUM:

SELECT mt.*
FROM mt: my_table;

* BriOupaeM Bce CTOJIOITHI U3 TabIUITHI my_table B cxeme my_schema:

SELECT *
FROM my_schema.my_table;

* Bei6bupaeM crosiber; i U3 Ta6/IUMYHONM QYHKIIMU range, IJie IIepBBIM cTOJIOel] QyHKIIUM AualiazoHa
IIeperMeHOBaH B i:
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SELECT t.i
FROM range(1000) AS t(i);

» BrIGHMpaeM Bce CTOJIOITHI U3 II0/3aITpoca:

SELECT *
FROM (SELECT * FROM my_table);

e O0beaHHSIEeM /IBe TaOJIHITHL:

SELECT *
FROM my_table
JOIN other_table
ON my_table.key = other_table.key;

[Togpo6HOe orricaHue cM. B pasmeste JOIN.

JOIN

CoeguHeHuss (JOINS) — 3T0 JyHAZAMeHTaJIbHas peJAI[UOHHAs Ollepallysi, MWCIOoJb3yeMas [JIsd
TOPU30HTAJIBLHOTO COeJMHEeHH /IBYX TaOJ/IUI MU OTHOLIeHHUH. OTHOIIIEHUsI Ha3bIBAIOTCS JieBas U IIpaBas
CTOPOHBI COeJJMHEHUsI B 3aBUCHMOCTH OT TOrO, KAK OHH 3amnucaHbl B BelpakeHHH JOIN. Kaxkmast cTpoka
pe3yabTaTa COJIeP KUT CTOIOITHI U3 060MX OTHOIIIEHUH.

B coeIMHEHHUH HCII0JIb3yeTCs ITPABHUJIO /1T COITOCTABJIEHHS ITap CTPOK M3 KaXKI0Tr0 OTHOIIIeHUs. YacTo 3TO
MIpeUKAaT, HO MOTYT OBITH YKa3aHbI U IPyTHe IIpaBUIIa.

Cu-HTaxKcuc

MOI‘YT HCIIO/IBb30BATHCA CIEeAYIONTHE BapHUAaHThI CUHTAKCHCA:

SELECT ...
FROM <object_ref1> [
{
INNER
| { LEFT | RIGHT | FULL } [ OUTER ]
+

]
JOIN <object_ref2>

[ ON <condition> ]

[ ... ]

SELECT *
FROM <object_ref1> [

{
INNER
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| { LEFT | RIGHT | FULL } [ OUTER ]
}

]
JOIN <object_ref2>

[ USING( <column_list> ) ]

[ ... ]
SELECT ...
FROM <object_ref1> [
{
| NATURAL [ { LEFT | RIGHT | FULL } [ OUTER ] ]
| CROSS
}
]
JOIN <object_ref2>
[ ... ]
ITapamMeTpsbI

* <object_ref1> u <object_ref2>
Kaxxnpbiii <object_ref> mpepcrasiseT co60¥ TabIMIly MIU UCTOYHUK JAaHHBIX, ITI000HBIN TabJIHILE.

* JOIN
KiroueBoe ciioBo JOIN, ykaspiBarollee, 4TO TaOJIHUITBI TOJHKHBI OBITH coefuHeHbl. JOIN KoMOUHMpyeTCs
C IPyIrUMHU KJIr04YeBbIMU ci1oBaMU (Harpumep, INNER vt OUTER), 4TOGBI yKasaTh TUIL COeTUHEHMS.

e ON <condition>
ByJsieBO BhIpa’keHHe, KOTOPOe OIIpe/iesIsieT YCIOBUS COeIUHEeHUS.
[Togpo6HOE OITHCcaHUe CM. B pasjiesie VCI0BHOE COeITUHEHHUE.,

e USING <column_list>
CIIMCOK CTOJIOIIOB, 10 KOTOPHIM IIPOU3BOAUTCS CoefHeHHe. CTOJIOIIBI JOJDKHBI OBITh OTHOMMEHHBIMH
B COeIMHSIEMEBIX Tab/IHUIlax.
[Togpo6HOE OITHCcaHUe CM. B pasjiesie VYCI0BHOE COeITUHEHHUE.,

OUTER JOIN — BHeIlIHee coeHHEHUE

CTpOKH, He HMEKIIHe COBIIQIEHUH, MOTYT OBITH BO3BpAIlleHbl, €CIM yKa3aHo coequHeHUe OUTER.
BHeITHHe cOeIMHEHUS MOTYT UMETh OJTUH U3 TUIIOB:

* LEFT (Bce CTpOKM U3 JIEBOTO OTHOIIIEHUS BCTPEUarTCd X0Ts ObI OUH pas)
* RIGHT (Bce cTpOKHM U3 IIPaBOro OTHOIIIEHUS BCTPEYaroTCd X0TA ObI OJUH pas)

* FULL (Bce cTpoxu 13 060MX OTHOILIIEHUI BCTPEYATCS XOTA OBl OLUH pas)
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CoeniHeHMe, KOTOpoe He sBjageTcd BHeITHUM (OUTER), aBisieTcss BHyTpeHHUM (INNER) — Bo3BpaljaroTcs
TOJILKO Te CTPOKH, KOTOPBIE Y0BJIETBOPSIOT YCI0BUIO.

Ecii Bo3BpalljaeTcs HellapHasi CTPOKa, aTpUOyTHI APYroi Tab/IUIbl yCcTaHaBIUBaOTCA B 3HaueHHe NULL.

CROSS JOIN — mepekpécTHOe coeauHeHHe (IeKapTOBO
IpousBegeHue)

[TpocreitiuM TUIOM coenuvHeHUs gBisieTcss CROSS JOIN. [t 3TOro THUIa COoefUHEHUS HeT HUKaKUX
YCJIOBUM, U OH IIPOCTO BO3BpAIIaeT BCe BO3MOKHbIE I1aphL.

BepHeM Bce Iapksl CTPOK:

SELECT a.*, b.*
FROM a
CROSS JOIN b;

JTO 3KBHUBaJIEHTHO 3aIIPOCy, B KOTOPOM IIPOCTO OIIyIeHo yciaoBue JOIN:

SELECT a.*, b.*
FROM a, b;

Yci10BHOE coeJTUHEeHHe

BOJIBIIIMHCTBO COeAMHEHUN 3a/iaeTcs IIpeJUKaTOM, KOTOPBIM COefHUHSAeT aTPUOYTHI C OJHOM CTOPOHEI C
aTpubyTaMU C APYTOU CTOPOHBI. YCI0BUS MOTYT OBITH SBHO YKa3aHBbI € IIOMOIIbI0 ortepaTopoB ON v WHERE.

[TokakeM HCIIOJIb30BaHHE YCJIOBHBIX COeMHEHUH Ha IIpHUMepe ABYX Ta6suIl— capitals co cTpaHaMu U
HX CTOJIMIIaMU U population co cTpaHaMU U UX HaceJIeHHEeM (B MUJIJTHOHAX).

CREATE TABLE capitals (cap_country VARCHAR, capital VARCHAR);
CREATE TABLE population (pop_country VARCHAR, population_mil BIGINT);
INSERT INTO capitals VALUES

('Russia', 'Moscow'),

("Italy', 'Rome'),

('Spain', 'Madrid'),

('France', 'Paris');
INSERT INTO population VALUES

('Russia', 143),

('Spain', 48),

('Brazil', 211);

BrIBeieM CTpaHEbI ¢ UX CTOJIUIlEN U HacesleHueM, ucnosb3ysd JOIN ¢ ortepaTopoM ON:

SELECT *
FROM capitals
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JOIN population ON (cap_country = pop_country);

fmmm e Hmmmm - fmmm e Hmmmmmm e +
| cap_country | capital | pop_country | population_mil |
fmmmm e R fmmmm e o mm e +
| Russia | Moscow | Russia | 143 |
 EREEEEEEEE tmmmm -  EREEEEEEEE R R +
| Spain | Madrid | Spain | 48 |
fmmmmmmmm e R fmmmmmmmm e Fmmmmmm e +

Terieps BhIBEZIEM Te 7Ke TaHHBbIe, UCII01b3ysa JOIN ¢ omepaTopom WHERE:

SELECT t1.*, t2.*
FROM capitals t1, population t2
WHERE t1.cap_country = t2.pop_country

S S S fmmmmmmemmm e +
| cap_country | capital | pop_country | population_mil |
fmmmmmmmmmm e Hmmmmmmm - fmmmmmmmmmm e Hmmmmmmm e +
| Russia | Moscow | Russia | 143 |
fmmmmmmm e Hmmm - fmmmmmmm e Hmmmmmmm e +
| Spain | Madrid | Spain | 48 |
fmmmmmmm e Hmmm - fmmmmmmm e Hmmmmmmmm e +

C oniepaTopom WHERE MO>KHO HCIIOJIb30BaTh He TOJILKO PAaBEHCTBO, HO U JIPyTHe IIpeuKaThl.

Eciin umena CTOJI6HOB B IBYX Ta6JII/IHaX OOIHMHAKOBBI 1 SHa4YeHHA B HUX T0JI?’KHBI OBITH PaBHEI, TO MOKHO

UCII0JIb30BaTh 60Jiee IpocTOU cuHTaKcucC USING.

3amaguM Te Ke TabJIUITbI, HO C OMHOMMEHHBIMH CTOJIOIIaMH country:

CREATE TABLE capitals (country VARCHAR, capital VARCHAR);

CREATE TABLE population (country VARCHAR, population_mil BIGINT);

INSERT INTO capitals VALUES
('Russia', 'Moscow'),
('Italy', 'Rome"),
("Spain', 'Madrid'),
('France', 'Paris');

INSERT INTO population VALUES
('Russia', 143),
('Spain', 48),

('Brazil', 211);

Temneps BrIBeieM CTPaHBbI C X CTOJIUIIEN U HaceJleHHeM yepes 6oJiee IIpocToi 3anpoc ¢ USING:

SELECT *
FROM capitals
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JOIN population USING (country);

fmmmmmmm - fmmmmm - oo mm e +
| country | capital | population_mil |
fmmmm e tmmmm - e mm e +
| Russia | Moscow | 143 |
tommm e tomm - tmmm e +
| Spain | Madrid | 48 |
fmmmmmmm e fmmmmmmm e fmmmmmmmmm e +

NATURAL JOIN — ecTecTBeHHOe coeaIHHEHHUEe

EcTecTBeHHEbIE COeIMHEHUSI O6'BE].'[I/IH$II-OT aBe Ta6JII/IL[BI Ha OCHOBE CTOHGHOB C OJMHAKOBBIMH NMEHaAMH.

[Ioka>keM UCII0JIb30BaHWE TaKOro THIIA COeIHMHEHHs Ha I[pUMepe TOH JKe TIapbl TaGJIUI] C
OTHOMMEHHBIMHU CTOJIOITaMH country.

UT06BI 06 beUHUTE TaOIULIBI 110 UX 00IIeMY CTOJIOITY, BHIIIOJTHUM KOMaH/Y:

SELECT *
FROM capitals
NATURAL JOIN population;

fmmmmmm - fmmmmmm - fmmmmm e fmmmmmmmmmm oo +
| country | capital | country | population_mil |
fommmmm - fmmmmmm - fmmmmmmmm- fmmmmmmmmmm oo +
| Russia | Moscow | Russia | 143

N P fommmmme . +
| Spain | Madrid | Spain | 48

fmmmmmmmm fmmmmmmm e fmmmmmmmmmm e +

Ob6paTuTe BHUMaHUeE, UTO B Pe3ysIbTaT GbLIM BK/IIOUEHBI TOJIHKO CTPOKH, B KOTOPBIX B 06eUX TabIUIax
IIPHUCYTCTBOBAJI OJTUH H TOT YK€ aTPUOYT country.

MBI MOKeM BBIIIOJTHUTE aHaJIOTUYHBIN 3aIIpoC ¢ IOMOIIBI0 BeIpakeHUs JOIN ¢ kiroueBrIM ciioBoM USING:

SELECT *

FROM capitals
JOIN population
USING (country);

fmmmmmmm - fmmmmm - oo mm e +
| country | capital | population_mil |
fmmmm e tmmmm - e mm e +
| Russia | Moscow | 143 |
tommm e tomm - tmmm e +

60



| Spain | Madrid | 48
S e S e o e e 5

Ob6paTuTe BHUMaHUe, YTO B TaKOM CJIydae OJJHOMMeHHble KOJIOHKHM M3 Pa3HbIX TaGJIMIL "CXJIOIHYTCI" B
OJTHY.

SEMI JOIN 1 ANTI JOIN — moJsrycoeguHeHUE U
AaHTHUCOEeJUHEHUe

ITosrycoefHEeHUsI BO3BPAIal0T CTPOKHU U3 JIEBOM TabJIHUIIBI, KOTOPEIEe UMEIOT X0Ts 6bI OZJHO COBIIaJleHHE B
IIpaBoOM Tabsurie.

AHTHCOeJMHEHHUs BO3BPAIllal0T CTPOKHU U3 JIEBOMU TabJIMIIBI, KOTOPhIEe HEe MMEIOT HU OJ{HOI'O COBIIa/leHUs B
IIpaBo# Tabiulle.

IIpy HUCII0JIb30BaHUM II0JIY- WM aHTHUCOeNUHEHUM pe3yJbTaT HUKOIZA He Oy[eT cozepykaTh OoJIblile
CTPOK, 4eM B JieBOH Tabuulie. IlosycoeqriHeHUs oOeClleuMBaIOT Ty JKe JIOTHMKY, 4yTO U orepartop IN.
AHTHCOeUHEeHUs 00eCIleurMBalT Ty >Ke JIOTHMKY, 4To U omepatop NOT IN, 3a HMCKIrOUeHMEM TOTrO, YTO
aHTHCOeJUHEeHUs UTHOPUPYIOT 3HadeHUs NULL 13 ripaBoit Tab/IUIIBL.

ITpuMmep mosrycoeJuHEHUsT

BriBeJleM CIIMCOK TaKHUX Hap "CTpaHa-CTOJMMIA" U3 TaOJIUIBI capitals, /UIsT KOTOPHIX Ha3BaHUE CTPAaHbI
IIPUCYTCTBYeT B TabJuile population:

SELECT *

FROM capitals

SEMI JOIN population
USING (country);

fmmmmmmmne fmmmmmmmn- +
| country | capital |
S S S +
| Russia | Moscow |
fmmmmmm - tmmmmmm - +
| Spain | Madrid |
fmmmmmm - S L +

JTOT 3aIpoC IKBHUBAJIEHTEH CIIeYIOIIEMY:

SELECT *
FROM capitals
WHERE country IN (SELECT country FROM population);
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| country | capital |

S SRR S R +
| Russia | Moscow |
tmmmmmmme R +
| Spain | Madrid |
fmmmmm - tmmmmmm - +

ITpuMep aHTHCOETHHEHH ST

BriBe[ileM CIIMCOK TaKUX I1ap "CTpaHa-CTOJIUIIA" U3 TabIUIlkl capitals, yI1 KOTOPHIX Ha3BaHUS CTPaHbl HET
B TabJsmiie population:

SELECT *

FROM capitals

ANTI JOIN population
USING (country);

fmmmm e m fmmmmm e +
| country | capital |
tmmm - tmmm - +
| Ttaly | Rome |
fmmmm e S +
| France | Paris |
fmmmmmmm e fmmmmm e +

JTOT 3aIIpoC 3KBHBAJIECHTEH C/IEAYIOIIIEMY:

SELECT *
FROM capitals
WHERE country NOT IN
(SELECT country FROM population WHERE country IS NOT NULL);

S e S e +
| country | capital |
S e e e +
| Ttaly | Rome |
S e fom e +
| France | Paris |
S e S e +

3amMkHyTOe coeguHeHue (Self-Join)

Tengri 1103BOJIsIET UCII0JIH30BATh 3aMKHYTOE COeJUHEeHMe (CoeJuHeHUe TabJIMIIbI C CAMOM C0001) /11 BCeX
TUIIOB coefuHeHUU. Ob6paTUTe BHUMaHUeE, YTO TAOGJUIBI JO/DKHBI OBITH YKa3aHbl yepe3 IICeBJOHUMBIL,
UCII0JIb30BaHUe OHOTO U TOTO Ke UMeHU TabJINIIbI 6e3 IICeBJOHUMOB IIpUBe/eT K OLIIHUOKe:
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CREATE TABLE t (x INTEGER);
SELECT * FROM t JOIN t USING(x);

Binder Error:
Duplicate alias "t" in query!

[LO6&BJI€HI/IE IICEBJOHHNMOB II03BOJIAET yCIIEIITHO 06paGOTaTb 3alrpoc:

CREATE TABLE t (num INTEGER);
SELECT * FROM t t1 JOIN t t2 USING(num);

UNION

Beipakxenue UNION pmo6GaBiisieT pesysbTaThl OJHOTO 3ampoca K pesyabTaTaM Apyroro. IIpu sToM
oy6JMpyrolyecs CTPOKH yOUparoTCcs U3 pesysIbTaTa, ecIid TOJIBLKO He fo6aBiieH omepaTop ALL.

CuHTaKcuc

SELECT ...
UNION [ALL]
SELECT ...
[UNION [ALL]
SELECT ...

1

IIpuMepsl

* BBIBeJIEM CITHCOK BCEX CTPaH, KOTOPhIE BCTPEUAIOTCS B CTOJIOITAX country B IBYX Ta6GJIHUITaX — CTOJIHIT K
KOJIMYECTBA HACEJIEHUS:

CREATE TABLE capitals (country VARCHAR, capital VARCHAR);
CREATE TABLE population (country VARCHAR, population_mil BIGINT);
INSERT INTO capitals VALUES
('Russia', 'Moscow'),
('Italy', 'Rome"),
("Spain', 'Madrid'),
('France', 'Paris');
INSERT INTO population VALUES
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('Russia', 143),
('Spain', 48),
('Brazil', 211);

SELECT country FROM capitals
UNION
SELECT country FROM population;

SRR +
| country |
R +
| Russia |
oo oo +
| Italy |
L +
| France |
fmm—em—eee +
| Spain |
T +
| Brazil |
SRR +

* Terleps AJ1s TeX >Ke ABYX TabJIUI] BbIBe/leM CIIMCOK CTpaH, KOTOPble BCTPEYaroTcs B CTOI6IIaxX country,
HO 0e3 COKpallleHUsI ITIOBTOPSIOIUXCSA BXOXKIeHUH. [[JIs1 9TOr0 UCII0JIb3yeM orepaTop ALL:

SELECT country FROM capitals
UNION ALL
SELECT country FROM population;

fmmmmmmm - +
| country |
fmmmm e +
| Russia |
tommm e +
| Ttaly |
fmmmmmmm e +
| Spain |
fmmmm e +
| France |
fmmmmmmm - +
| Russia |
fmmmmmmm - +
| Spain |
fmmmm e +
| Brazil |
tommm e +
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WHERE

Beiparxenure WHERE ompezesngeT GMIBLTPBI, KOTOpble OyAyT IIPHMeHeHbl K [JaHHBIM. JTO II03BOJISIET
BBIOpaTh TOJILKO Ty 4aCTh JAaHHBIX, KOTOpasd Bac MHTepecyeT. Jlormuecku yciaoBue WHERE mprMmeHseTca
cpasy mocJie ycaoBus FROM.

CuHTaxKcuc

WHERE <predicate>
[ ...]

IlapameTpsl

* <predicate>
ByjieBo BhIpakeHUe. BeipaskeHHE MOYKET COZleprKaTh JIOTUUeCKUe oIlepaTopsl, Takue Kak AND, OR u NOT.

ITpuMmepsl

* BribepeM u3 TabJIUIIBI CTOJIUI] CTPOKH, B KOTOPBIX 3HaUeHHUe country — 'Italy':

SELECT *
FROM capitals
WHERE country = 'Italy’;

S e e e +
| country | capital |
S e fom e +
| Ttaly | Rome |
S e S e +

* BriGepeM u3 TaOJMIILI AHel HeJeJN CTPOKH, KOTOPhIe COOTBETCTBYIOT 3aflaHHOMY BbIpakeHU0 LIKE,
UyBCTBUTEJILHOMY K PETUCTPY:

SELECT *
FROM weekdays
WHERE name LIKE '%S%"';

e fimmmo e +
| number | name |
oo oo +
| 6 | Saturday |
e fommm oo +
| 7 | Sunday |
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* BriGepeM U3 TabJIMIEI JHEU HeJleJIM CTPOKHM, KOTOPBIe COOTBETCTBYIOT 3alaHHOMY BhIpaskeHUI0 ILIKE,
He YyBCTBUTEJLHOMY K PETHUCTDPY:

SELECT *
FROM weekdays
WHERE name ILIKE '%S%';

S N S SRS +
| number | name |
fmmmmmee- S S —— +
| 2 | Tuesday |
tmmmmmm - fmmmmmmm e +
| 3 | Wednesday |
fmmmmm - S e +
| 4 | Thursday |
tmmmmm e S T +
| 6 | Saturday |
Foomomnos fpomoommesin +
| 7 | Sunday |
S N S SRS +

° B516epeM BCe CTPOKH, COOTBETCTBYIOIITKE 3aJaHHOMY COCTaBHOMY BBIPA’KE€HHIO:

SELECT *
FROM weekdays
WHERE number > 5 OR number = 3;

tmmmmm - fmmmmmmmm o +
| number | name |
fmmmmmmm- fmmmmm e +
| 3 | Wednesday |
tmmmmmmm fmmmmm e m +
| 6 | Saturday |
tmmmm e tmmmmm - +
| 7 | Sunday |
fmmmmm - fmmmmmmmmm e +

CASE

Onucanue

BeiparxeHnue CASE mpezcTaBiigeT co60# 00Iljee yCJIOBHOe BBIpakKeHHe. YCJIOBUs 3allUCBIBAIOTCA udepe3
KOHCTPYKIIUH WHEN -+ THEN.
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CuHTakKcuc

CASE

WHEN <condition1> THEN <result1>
[ WHEN <condition2> THEN <result2> ]
[...]
[ ELSE <result3> ]

END

CASE <expression>

WHEN <value1> THEN <result1>
[ WHEN <value2> THEN <result2> ]
[ ...]
[ ELSE <result3> ]

END

ITapamMeTpsbI

<condition>
YKaseIBaeT yC/JI0BHe — BBIpa’keHHe, KOTOpoe JOJ/DKHO BBIYUCIATHCA B OysieBo 3HaueHue (True, False
uau NULL).

<expression>
O6I1Iee BhIpaKeHUe.

<value>

3HaueHUe, COBIIaJleHHUEe C KOTOPBHIM IIPOBepsieTCs AJIs1 BhIpakeHUsI <expression>. 3HaueHHE MOXKET
OBITH JIMTEPAJIOM WX BbIpakKeHHeM. 3HauyeHHe [O0/DKHO HMeTb TOT jKe THIl JaHHBIX, 4YTO U
<expression>, WJIM UMeThb TUII JAHHBIX, KOTOPBIM MOKHO IIpe06pa3oBaTh B TUII TAHHBIX <eXpression>.

<result>

PesysibTaT, KOTOPBIM BO3BpalljaeT BhIpakeHHe. ECJIM OJHO yCJI0BHEe HMCTHHHO, TO BO3BpalllaeTCsd
COOTBETCTBYIOIIIUN pe3yJbTaT. ECJIM UCTUHHO 6ojiee OJHOIO YCJIOBHSA, TO BO3BpAalllaeTCs pPes3yJbTarT,
3aJaHHBLIN B IIepBOM HCTHHHOM YCJIOBUU. EC/IM IIPUCYTCTBYET ONITMOHAJILHEIN orepaTop ELSE u He
HauseHo HU ofHoro coBmazeHuWss B WHEN, To BbIpa’keHHe Bo3BpaljaeTr pesyiabTraT 1o ELSE. Eciau
onepatop ELSE oTcyTcTBYyeT 1 He HalifileHO HU ofgHOro coBliafieHus B WHEN, To pesysibTaToM 6yzeT NULL.

ITpuMepsl

Cospmamum Tabsuiy us yucesa ¢ 1 7o 10. B KoIoHKY result 3amuiiieM pesyJjbTaT CpaBHEHUS YHCET C
YHCJIOM 5.
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CREATE TABLE demo.numbers AS
SELECT unnest(generate_series(1,10)) AS number;

SELECT
number,
CASE
WHEN number < 5 THEN 'less than 5'
WHEN number > 5 THEN 'more than 5'
ELSE 'equal to 5'
END AS result
FROM demo.numbers;

fmmmmmmm- fmmmmm e +
| number | result |
tmmmmmmm tmmmmm e +
| 1 | less than 5 |
tmmmm e tmmm e +
| 2 | less than 5 |
fmmmmm - fmmmmm e +
| 3 | less than 5 |
tmmmmm - fmmmmm e +
| 4 | less than 5 |
tmmmmm - fmmmmmmm e +
| 5 | equal to 5 |
fmmmmmmm- fmmmmm e +
| 6 | more than 5 |
tmmmmmmm tmmmmm e +
| 7 | more than 5 |
tmmmm e tmmm e +
| 8 | more than 5 |
fmmmmm - fmmmmm e +
| 9 | more than 5 |
tmmmmm - fmmmmm e +
| 10 | more than 5 |
tmmmmm - fmmmmmmm e +

 Co3maguM TabJIUITYy TOPO/IOB C YKa3aHHEM CTPaH M HacesjeHHs. [lo/icauTaeM sl TOPOJoB U3 Poccuu
Cpe[Hee 3HaUEHMeE HACeJIeHHUs, a JIJI TOPOJI0B U3 McllaHUH — MaKCUMaJIbHOe 3HaUeHHE:

CREATE TABLE demo.cities(city_name VARCHAR, city_country VARCHAR, city_population BIGINT);

INSERT INTO demo.cities VALUES
('"Moscow', 'Russia', 13000000),
('Saint Petersburg', 'Russia', 5600000),
("Madrid', 'Spain', 3400000),
('Barcelona', 'Spain', 1700000);

SELECT
avg(CASE WHEN city_country == 'Russia’ THEN city_population END)
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AS "Russia avg city population",
max (CASE WHEN city_country == 'Spain' THEN city_population END)
AS "Spain max city population"

FROM demo.cities;

e T +
| russia avg city population | spain max city population |
o i = i e = e i e +
| 9300000 | 3400000 |
5 i i i i i +

GROUP BY

BeipakeHue GROUP BY ompezesisseT, Kakue CTOJIOLBI OJDKHBI UCIIOJIB30BaThCS [JIs TPYIIIMPOBKU IIPU
BBIIIOJIHEHUU JIIOOBIX arperanivii B BelpakeHUU SELECT. Ecim ykasaHo ycsioBue GROUP BY, sampoc Bcerma
SIBJIAETCSI arperupOBAaHHEIM, la’ke eCJIH B YCJI0BUH SELECT HeT ABHO 3aJaHHOI0 arperupoBaHUA.

Ecim ykasaHo ycimoBue GROUP BY, Bce KopTe)ku, MMelOI[Ue COBIIaZalollyie NaHHBIe B IPYIIIIHUPYIOIIUX
cToJibax (T. e. BCe KOPTEXH, IIPUHAJIe KaIlle OJHOM IpyIIe), 6yayT o0beJuHeHbl. 3HaUYeHUS CaMUX
IPYIIIUPYIOIIUX CTOJIOIIOB He U3MEHSIOTCS, a JII0Oble IpPyrye CTOJIOIbI MOIYT OBITH OOBeIUHEHBI C
IIOMOIIBI0 arperaTHoOM QyHKIIUU (HallpuMep, count, sum, avg, ¥ T. 11.).

GROUP BY ALL

Hcniosib3yiiTe GROUP BY ALL 1 rpynIIMpoBKHU BCeX CTOJIO0II0B B BhIpakeHUU SELECT, KoTophie He 06€pHYTHI
B arperaTHble QYHKIIMU. ITO YIIPOIlaeT CHUHTAKCUC, II03BOJIASA XPAHUTD CIIMCOK CTOJIOIIOB B OJTHOM MecCTe,
U IIpeI0TBpaliaeT OIMHUOKH, COXpaHssd rpaHyJIIpHOCTh SELECT B COOTBETCTBHHM € TPaHyIIPHOCTHI0 GROUP BY
(HammpuMmep, IpegoTBpalaeT AyoIupoBaHUe).

CuHTaKCHucC

MOI‘YT HCIIOJIB30BaThLCA C/IEAYIOIIE BAPXUAHTEI CHHTaKCHCa:

SELECT ...
FROM ...
[...]
GROUP BY groupItem [ , groupItem [ , ... ] ]
[ ... ]

SELECT ...
FROM ...

[ ...]
GROUP BY ALL
[ ... ]

Ife:
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groupItem ::= { <column_alias> | <position> | <expression> }

IlapameTpsl

<column_alias>
[IceBOOHUM CTOJIOI1A, 3aJaHHBIM B BhIpakeHUH SELECT.

<position>
ITosuruga BeIpa’keHUs B BeIpakeHHH SELECT.

<expression>
JIro60e BBIpaXkeHHe, 3a/ITaHHOe Ha TaOJIHUITaX B TEKYIIeH 06/1aCTH BUIUMOCTH.

GROUP BY ALL
YKasbIBaeT, YTO BCe 3JIeMeHTHI B BhIpakeHUH SELECT, KOTOpbIe He MCII0Ib3YIOT arperaTHble QyHKIIUH,
IOJDKHBI UCII0JIb30BATHCA [l TPYIITUPOBKH.

ITpuMmepsl

70

BBIYKMC/IIM KOJTUUECTBO 3allkcell B Tabusuile employees (pabomHukog), OTHOCSIIHUXCS K KaXKIOMY
OT/IeJy:

SELECT department, count(*)
FROM employees
GROUP BY department;

Berurmcianm CpeOHIOI0 3apIlIaTy IJId Ka’KA0T0 OTAe/Ia Ka’KA0T'o IToApa3aesIeHus:

SELECT division, department, avg(salary)
FROM employees
GROUP BY division, department;

CrpynmupyeM AaHHBIE II0 OTAeJlaM M IIOofApasfesieHUsM, YTOObl YBUIEeTh BCe yHUKaJbHBIE IIapbl
"oTmes — IIogpasaesieHe "

SELECT division, department
FROM employees
GROUP BY ALL;



HAVING

Bripakenrie HAVING MO>KeT HCIIOIB30BATHCA II0CTIe BbIpaskeHus GROUP BY g samaHusg KpUTEpUEB
¢UIbTpalluM IIOCJe 3aBepllleHus IPynnupoBKH. IIo cuHTakcucy BeIpakeHHe HAVING mpeHTHUYHO
BeIpaskeHUI0 WHERE, HO ecsii BrIpaykeHHue WHERE mcriosibsyeTcs 1o IpyIImupoBKY, TO BbIpakeHue HAVING —
IocJie Hee.

Cu”HTaxKcuc

SELECT ...

FROM ...

GROUP BY ...
HAVING <predicate>

[ ... ]

ITapamMeTpsbI

e <predicate>
byJieBO BEIpa’kKeHUe.

IIpuMepsl

¢ IlopcumTaeM KOJTMUECTBO 3alHced B TabJuIle employees (pabomHuUK08), KOTOPBIE COIEPIKAT KasKIbIH U3
Pa3IUYHBIX OTEJIOB, 0OTOPACHIBAs OT/EJIBI C KOJTMUYEeCTBOM MeHbIIre 10:

SELECT department, count(*)
FROM employees

GROUP BY department

HAVING count(*) >= 10;

* BBIUHCIIUM CPeMHIOI0 3apIlIaTy AJIAd Ka’KA0ro OThAeJ/ia Ka’>XA0Tro0 IIoapasae/ieHHd , HO TOJBKO VI TeX
OT[EJIOB, IIe CpeqHdd 3apIiliaTa 00JIbIIIE, UeM MeoraHHad 3apiiaTa:

SELECT division, department, avg(salary)
FROM employees

GROUP BY division, department

HAVING avg(salary) > median(salary);

QUALIFY

Beipaskenue QUALIFY mcrmosib3yeTcs Ay QUIbLTPAIIUU Pe3yJIbTaTOB OKOHHBIX QYHKIIUN. ITa GUIbTPaIlUI
pesyIbTaTOB aHaJIOTUYHA TOMY, KakK BbIpakeHHe HAVING ¢uabTpyeT pe3ysbTaThl arperaTHbIX QYHKIIHUY,
IIpUMeHseMBbIX B 3alpocax ¢ BeIpakeHreM GROUP BY.

BripasxeHue QUALIFY mosBosisieT u3berkaTb He0OXOAUMOCTH UCII0/Ib30BaHUA I10/13aIIp0ca UJIN BhIparkeHUs
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¢ WITH 1t BeIIOJTHEHUS 3TOM QUIbTPAITUU (TaK sKe, Kak HAVING ro3BoJisseT nsberaTh I0/I3aIIPOCOB).

CuHTaKCcHuc
QUALIFY <predicate>

O6masa ¢opma BeIpakeHUI ¢ QUALIFY 06BIYHO BBIIVIAZUT TakK (JOIIYCKAIOTCI HEKOTOpPble BapHalluUd B
OpsKe):

SELECT <column_list>
FROM <data_source>
[GROUP BY ...]
[HAVING ...]
QUALIFY <predicate>
[ ...]

ITapamMeTpsbI

* <column_list>
Crvicok BeIpaykeHus SELECT.

e <data_source>
VICTOYHUKOM JIaHHBIX OOBIYHO SBJISIETCS TAOJIUILA, HO 3TO MOYKET OBITh U JPYyTOM UCTOUYHUK JAHHBIX,
o100HBINM TabJINIle, HAIPUMeEP IIpe/iCTaBJIeHUe, I1I0JIb30BaTeIbCKasd TabnuyHasd QyHKIIUI U T.1.

* <predicate>
[IpefuKaT — 3TO BBIpa’KeHHe, KOTOpOoe QUIbTPYeT Pes3yJbTaT II0CAe BBIUYMCIEHUSA arperaTHBIX U
OKOHHBIX QyHKIMU. IIpegukaT nmogobeH BoipaskeHH:o HAVING, Ho 6e3 camoro kiarodeBoro cjosa HAVING.
KpoMme Toro, IpeuKaT MOXKeT CofiepyKaTh OKOHHbIe QYyHKITUM.

ITpuMepsl

Co3gaguM U 3aTI0JTHUM TaOJIHITY:

CREATE TABLE qt (i INTEGER, p CHAR(1), o INTEGER);
INSERT INTO qt (i, p, o) VALUES

a, 'A', 1),
(2, 'A", 2),
(3, 'B", 1),
(4, 'B', 2);

B aTOM 3armpoce UCII0Ib3yeTCsd BJI0KeHHAas CTPYKTypa, a He QUALIFY:
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SELECT *
FROM (
SELECT 1, p, o,
ROW_NUMBER() OVER (PARTITION BY p ORDER BY o) AS row_num
FROM qt

)
WHERE row_num = 1;

A B aToM 3ampoce ucroab3yetcs QUALIFY:

SELECT i, p, o
FROM gt
QUALIFY ROW_NUMBER() OVER (PARTITION BY p ORDER BY o) = 1;

HcrtosbsyeM QUALIFY 11 cChIIKM Ha OKOHHBIE QYHKITUH, KOTOpPble HaXOAATCS B BhIpakeHUH SELECT:

SELECT i, p, o, ROW_NUMBER() OVER (PARTITION BY p ORDER BY o) AS row_num
FROM qt
QUALIFY row_num = 1;

BeipakeHue QUALIFY Taxkske MOXKeT codYeTaThCd C arperaTHLIMU QYHKIIUAMUA KW MOXKeT Cofep>KaTh
I10/{3aIIPOCHI:

73



SELECT c2, SUM(c3) OVER (PARTITION BY c2) AS r
FROM t1
WHERE c3 < 4
GROUP BY c2, c3
HAVING sum(c1) > 3
QUALIFY r IN (
SELECT min(c1)
FROM test
GROUP BY c2
HAVING min(c1) > 3);

ORDER BY

BeipakeHue ORDER BY saBiigeTcd MOZUQPUKATOPOM BBIBOZA. JIOTUYECKHU OHO IIPUMEHSIETCI B cCaMOM KOHIIe
3ampoca (uermocpezctBeHHO Itepex LIMIT, ecoim oHo mpucyrcrByer). BripakeHue ORDER BY copTupyet
CTPOKHU II0 KPUTEPUSIM COPTHUPOBKU B IIOpsAAKe BO3pacTaHUS WIU yObIBaHUS. Kpome TOro, B KaKaoM
BeIpaskeHuu ORDER BY MO’KHO yKasaTh, cjiefiyeT Jid lepeMelnaTh 3HaueHUd NULL B Hayasio Uiv B KOHeII.

Bripaxenuvie ORDER BY Mo)KeT comepskaTh OJHO WJIM HECKOJIBKO BBIpa’KeHUU, pasfe/IeHHBIX 3allITHIMU.
Eciiu BeIpakeHUH HeT, TO Oy/eT BblJJaHa OIIHOKa. BeipaskeHUsI MOTYT HAUMHATHCS JILO0 C IIPOU3BOJILHOTO
CKaJISIPHOTO BhIpakeHUsI (KOTOPOe MOXKeT OBITh UMeHeM CT0JI011a), TM60 ¢ HoMepa II03ULUU CToJI0na (The
HHJIeKcalyis HaurHaeTcs ¢ 1), IM60 ¢ KIH4eBOoro caoBa ALL. 3a Ka’KIbIM BeIpakeHHeM MOJKeT CJIe[l0BaTh
mopudukatop mopsaka (ASC mym DESC, o ymosiwanuio — ASC), w/min mopudukarop mopsaxa NULL
(NULLS FIRST wmtm NULLS LAST, mo ymosrguarnuro — NULLS LAST).

ORDER BY ALL

KiroueBoe cyi0BO ALL ykaseIBaeT, 4TO BBIBOJ [JOJDKEH OBITH OTCOPTUPOBAH II0 KaKJOMy CTOJIOIY B
IIOpsAiKe CcjeBa HampaBo. HalpaBjeHHe COPTUPOBKU MOYKeT OBITH HM3MEHEHO C IIOMOIIBI0
ORDER BY ALL ASC murm ORDER BY ALL DESC m/mrm NULLS FIRST wmutu NULLS LAST. O6paTuTe BHUMaHUe, uTO ALL
He MOKeT HCIIOJIb30BaThCA B COYETaHUM C APYIMMU BBIpakKeHUAMU B BbIpakeHHUH ORDER BY — oHo
IIOJKHO OBITH CaMo II0 cebe.

MoaudpuxkarTop nmopsaaka sHaueHuu NULL

I[Io yMO/4aHUIO COPTUPOBKaA IIpousBoxuTca c ImapaMerpaMu ASC u NULLS LAST, To ecTb 3HaueHUd
COPTHUPYIOTCA B IIOpsALKe Bo3pacTaHud, a 3HayeHus NULL pacrosiararorcd IIOCJAeTHUMH. ITO HIEHTHUYHO
IIOPSAKY COPTHPOBKHM II0 yMOJYaHHUI0 B PostgreSQL. IIopsgmoK COPTUPOBKU II0 YMOJIYaHUI0 MOXKHO
U3MEHUTH C IIOMOIIBI0 CIeYIOIINX ITapaMeTPOB KOHQUTYPaIIUH.

HcnionbsyiiTe mapaMetp default_null_order, 4TOOBI U3SMEHUTH IIOPSA0K COPTUPOBKH 110 yMordaHUo NULL
Ha OJJWH U3 CJIeAYIOIINUX BapUaHTOB:

NULLS_FIRST

NULLS_LAST
NULLS_FIRST_ON_ASC_LAST_ON_DESC

NULLS_LAST_ON_ASC_FIRST_ON_DESC:
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Hammpumep:
SET default null _order = "NULLS FIRST';

Hcnonb3yiTe mapaMmeTp default_order, yTo6bI M3MEHUTH HalpaBJeHHE COPTUPOBKH II0 YMOJTYAHUIO Ha
OJIVIH U3 CJIeAYIOIINX BAPHAHTOB:

* DESC
* ASC

Hanpumep:

SET default _order = 'DESC';

KoJstammnu (cxXxeMbl COIIOCTaB/IEHUA)

TekcT 0 yMOJIYUaHHUIO COPTHUPYETCS C HMCII0JIE30BaHHUEM KOJUIAIIHH JBOMYHOIO CpAaBHEHHI. ITO O3HAYAET,
UTO 3HAUEeHUs COPTUPYIOTCA 110 UX JBOUYHBIM IIpezcTaBaeHUsIM B UTF-8. XoTd 3T0 XopoIo paboTaeT AJId
ASCII-TexkcTa (HalpuMmep, g JaHHBIX Ha AHIVIMHMCKOM $3bIKe), IOPSI0K COPTHPOBKU MOYKeT OBITH
HeIIPaBUJILHBIM I APYTHUX A3BIKOB. /IJI9 3TOHM I1e/IH IIpeyCMOTPEeHbI KOJIAI[UH.

CuHTakKcuc

SELECT ...

FROM ...

ORDER BY orderItem [ , orderItem , ... ]
[ ... ]

I7e:

orderItem ::= { <column_alias> | <position> | <expression> }
[ { ASC | DESC } ] [ NULLS { FIRST | LAST } ]

ITapamMeTpsbI

e <column_alias>
IIceBmOHUM CTO0JIOITA, 3aJaHHBIN B coucKe SELECT.

* <position>
[Tosu1tud BeIpa>keHus B criucke SELECT.

e <expression>
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JIro60e BEIpaXkeHHe, 3aIJaHHOe Ha TaOIHUITaX B TEKYIIeH 06/1aCTH BUIUMOCTH.

o { ASC | DESC }
OnnuoHaJILHO BO3BpalllaeT 3HaUeHU K/II0Ua COPTUPOBKU B IIOPs/Ke Bo3pacTaHUd (0T HAaUMEeHbIIIero
K HauO0JIbIIIEeMY) MJIM YOBIBaHUA (0T HAUOOJIBIIIEr0 K HAUMeHBIIIEMY).
ITo ymomuaHuio: ASC

* NULLS { FIRST | LAST }
OnnumoHa/JILHO yKasbIBaeT, Bo3BpalarTcd 1 3HaueHud NULL mo/mocsie sHa4eHUM, OTIUYHBIX OT NULL,
B 3aBUCHUMOCTH OT IIopsaKa copTUPOBKU (ASC mu DESC).
I[Io yMoO/IlYaHHIO: 3aBUCUT OT mopsAaka copTupoBKU (ASC mum DESC), cm. MoguduxarTop IOpsakKa
sHagennii NULL.

ITpuMepsl

* BriBeleM [HU HeflesId, YIIOpPsAJOYeHHBbIe II0 HUX Ha3BaHWIO, HCIIOJb3yd IIOPSAJOK COPTHUPOBKH IIO
YMOJIYaHUIO U CTAaHZAPTHBIN IIOPALOK A1 3HaueHui NULL:

SELECT *
FROM weekdays
ORDER BY name;

fmmmmmmm- fmmmmm e +
| number | name |
tmmmmmmm fmmmmm e m +
| 5 | Friday |
tmmmm e tmmmmm - +
| 1 | Monday |
fmmmmm - fmmmmmmmmm e +
| 6 | Saturday |
tmmmmm - fmmmmmmme o +
| 7 | Sunday |
tmmmmm - fmmmmmmmm o +
| 4 | Thursday |
fmmmmmmm- fmmmmm e +
| 2 | Tuesday |
tmmmmmmm fmmmmm e m +
| 3 | Wednesday |
tmmmm e tmmmmm - +
| 8 | null |
fmmmmm - fmmmmmmmmm e +

° BBIBe,U;eM OHW HeJle/I1, YIIOPAAO0YEeHHbIE 110 MX Ha3BaHHUIO B IIOPAOKe Y6BIBaHI/IH co sHaueHusaMmu NULL B
Ha4daJie:
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SELECT *
FROM weekdays
ORDER BY name DESC NULLS FIRST;

tmmmm e tmmmmm - +
| number | name |
fmmmmm - fmmmmmmmmm e +
| 8 | null |
tmmmmm - fmmmmmmme o +
| 3 | Wednesday |
tmmmmm - fmmmmmmmm o +
| 2 | Tuesday |
fmmmmmmm- fmmmmm e +
| 4 | Thursday |
tmmmmmmm fmmmmm e m +
| 7 | Sunday |
tmmmm e tmmmmm - +
| 6 | Saturday |
fmmmmm - fmmmmmmmmm e +
| 1 | Monday |
tmmmmm - fmmmmmmme o +
| 5 | Friday |
tmmmmm - fmmmmmmmm o +

» Tellepb pPacCMOTPUM CHUTyallHlo, IIPU KOTOPOM B Hamled TabJyuIle JHU HeJeJd IIPOHYMEPOBaHBI
Ha4yMHas C BOCKpeceHbs (Kak /leslaeTCsl B HEKOTOPHIX KaJleHJapHBIX CHCTeMax). UTOOhI IIPUBECTU ee K
IIPUBBIYHOMY BHY, VIIOPS/IOUMM [THU HeJleJIM CHayasla 1o Tumy (weekend WM HeT), a 3aTeM IIO
HOMepY:

SELECT *
FROM weekdays
ORDER BY weekend, number;

tmmmmm - fmmmmmmmm o fmmmmm e +
| number | name | weekend |
fmmmmmmm- fmmmmm e fmmmmm - +
| 2 | Monday | false |
tmmmmmmm fmmmmm e m tmmmm e +
| 3 | Tuesday | false |
tmmmm e tmmmmm - tomm - +
| 4 | Wednesday | false |
fmmmmm - fmmmmmmmmm e fmmmmm - +
| 5 | Thursday | false |
tmmmmm - fmmmmmmme o tmmmmm e +
| 6 | Friday | false |
tmmmmm - fmmmmmmmm o fmmmmm e +
| 1 | Sunday | true |
fmmmmmmm- fmmmmm e fmmmmm - +
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| 7 | Saturday | true

* JIokakeM pasHHUIy B COPTHPOBKE C MCIIOJIb30BaHHEM pPasHBIX KOJUlallui. Bo3dbMeM HasBaHUA ABYX
OUHCKHUX TOpPOJOB B HX IIBEACKOM M QUHCKOM BapHaHTaxX W YIIOPSJOYMM HX II0 UX IIBEJCKUM
Ha3BaHMAM, HCII0JIb3Ys CHavaJsIa IlpaBuia KOJUIAIUHU IJIs1 aHIJIMHCKOTO:

SELECT *
FROM finnish_cities
ORDER BY swed name COLLATE EN

fmmmmmmmm e fmmmmmm e +
| swed_name | fin_name |
fmmmmm e Fmmmm e +
| Abo | Turku |
fmmmmm e Fmmmmmm e +
| Helsingfors | Helsinki |
fmmmmm e Hmmmmmm e +

Tenepb caesiaeM TO ’Ke caMoOe€e, HO UCIIOJ/JIb3yeM IIpaBUJIa KOJUIAITWUH [JIA ITBEACKOTO:

SELECT *
FROM finnish_cities
ORDER BY swed_name COLLATE SV

fmmmm e Hmmmm e +
| swed_name | fin_name |
 EREEEEEEEE R TR +
| Helsingfors | Helsinki |
fmmmmmmmm e Fmmmm e +
| Abo | Turku |
fmmmmmmm e oo +

B mBeznckoM anpaBuTe OyKBa 3 HUJEeT B KOHIle, a B aHIVIMMCKUX IIpaBHJaxX KOJIJIallMM OHAa HJET B
Hauaste. OTcIoZja MBI IT0JTy4aeM pasHHUIlY B IIOPSKe COPTUPOBKH.

LIMIT

BripakeHue LIMIT

Bripaxenue LIMIT aBysieTcs Mogv$UKaTOPOM BBIBOJA. JIOTMYECKM OHO IIPUMEHseTCd B CaMOM KOHIIe
3arpoca. Belpakenue LIMIT orpaHMYMBaeT KOJIUMUYECTBO BEIBOJUMBIX CTPOK.

ObpatuTe BHUMaHue, uyTo X0Td LIMIT mMoxHO mcnosb3oBaTh 6e3 yciaoBusg ORDER BY, B TakoM ciy4dae
pesyJbTaThl MOIYT OBITH He [AeTepMUHUPOBaHHBIMU. TeM He MeHee, 3TO MOXKET OBITH II0JIE3HO,
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HaIIpUMeEDP, KOrjga BEI XOTHUTE IIOJIYIYUTH 6BICTpBIfI Cpe3 TaHHBIX.

BeipasxeHnue OFFSET

BriparxeHue OFFSET ykasriBaeT, ¢ KaKOM IIO3UIIMM HaUYWHAThH CUUTHIBaHUEe 3HAUYeHUH, T. e. epBhie OFFSET
3Ha4YeHUUN UTHOPUPYIOTCS.

CuHTaKCHucC

SELECT ...

FROM ...

[ ORDER BY ... ]

LIMIT <count> [ OFFSET <start> ]

[ ... ]

ITapamMeTpsbI

* <count>
KosiuecTBO BO3BpalljaeMbIX CTPOK. [J0JKHO OBITH HEOTPULIATEIbHOM 11eJI01 BeJITMYUHOM.
3HaueHue NULL Takoke IPpHHUMAaeTCd ¥ pacCMaTPHUBAeTCsI KaK HeOrpaHHYeHHOe.

* OFFSET <start>
HoMmep CTpOKH, I10CIe KOTOPOM BO3BPAIlal0TCI OrpaHUYeHHble/U3BIeUYeHHbIe CTPOKU. /I0JDKeH OBITh
HeOTpUIlaTeJJbHOM I1eJI04 BeJITMYMHOMI.
Ecsu OFFSET omyliiieHo, BEIBOJ, HAUMHAETCS C IIePBOM CTPOKHU B Habope pe3yIbTaToB.
3HaueHue NULL Taxoke HIpHMHHMaeTCd M pacCMaTpUBaeTCs KaK HeOorpaHUYeHHoe (T. e. CTPOKH
IIPOITyCKaThCA He OyAyT).

ITpuMepsIl

* BriGepeM IiepBbIe 5 qHeH U3 TabJIUITbI JHEeH He/lesTH:

SELECT *

FROM weekdays

LIMIT 5;

tmmmmm - fmmmmmmmm o +
| number | name |
fmmmmmmm- fmmmmm e +
| 1 | Monday |
tmmmmmmm fmmmmm e m +
| 2 | Tuesday |
tmmmm e tmmmmm - +
| 3 | Wednesday |
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* BriGepeM 5 CTPOK U3 TaBGJIUITHI THEH HeJle/Id, HauMHas C II03UINHU 1 (T. e. UTHOPUPYSI IIEPBYIO CTPOKY):

SELECT *
FROM weekdays
LIMIT 5
OFFSET 1;
tmmmmm e S T +
| number | name |
Foomomnos fpomoommesin +
| 2 | Tuesday |
S N S SRS +
| 3 | Wednesday |
fmmmmmee- S S —— +
| 4 | Thursday |
tmmmmmm - fmmmmmmm e +
| 5 | Friday |
fmmmmm - S e +
| 6 | Saturday |
tmmmmm e S T +
LIKE
Onucanue

BeipakeHue c omepatopoM LIKE BosBpamjaer TRUE, ecii TeKcTOoBast CTPOKa COOTBETCTBYET 3aJaHHOMY
11a6JIoOHY.

Ecin 1mabsioH He COep’XUT 3HAKOB IIPOIleHTa W/IM II0JUepKUBaHUA, TO OH HHTepPIPeTUPYeTCH
OYKBaJIbHO, U B 3TOM ciy4ae LIKE reficTByeT Kak orepaTop paBeHCTBA:

SELECT
'‘Tengri' LIKE 'Tengri' AS result;

fmmmmeen- +
| result |
tmmmmmme +
| true |
fmmmmm - +
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Ecsim B 1m1a6JioHe ecTh CIleITUaJIbHBIE CHMBOJIBI, TO OH HHTEpPIIpeTHpyeTcs He OYKBaJbHO, a Kak
peryJsipHoe BhIpakeHHUe:

« [loguepKHUBaHUE _ B IIa6JI0HE COOTBETCTBYET JIFO60MY OT/[eTbHOMY CHMBOJTY.

* 3HaK [poIeHTa % B I1abJIOHe COOTBETCTBYeT JIIOOOM II0C/Ie0BaTeJbHOCTH W3 HyJId WM OoJiee
CHMBOJIOB.

ComocraBnenue 1ma6bsoHa LIKE Bcerma mnpumeHsieTcsi KO Bcell cTpoke. IloaToMy, eciu Tpebyercs
COIIOCTaBUTH I10CJIE0BAaTEJIbHOCTh B JIINOOM MeCTe CTPOKH (HaKphITh I1a6JI0HOM IIOACTPOKY), TO II1ab6JI0H
I0JKeH HaUMHAThCS U 3aKaHUYMBAThCSI 3HAKOM IIPOIleHTa %.

MO>KHO TaKyKe HCII0JIb30BaTh IIPOTHUBOIIOJIOXKHEIE 10 3HaYeHUI0 BhIpaskeHUs <string> NOT LIKE <pattern>
u NOT string LIKE <pattern>:

SELECT
NOT 'Tengri' LIKE 'Tengri' AS result_1,
'Tengri' NOT LIKE 'Tengri' AS result_2;

T T +
| result_1 | result_2 |
T T +
| false | false |
S e e T e +

Omnepatop ILIKE

Omnepatop ILIKE Mmo>xHO ucnosb3oBaTh BMecTO LIKE, 4TOGHI ciesraTh COIlOCTaBIeHHEe HEUYBCTBUTEIbHBIM
K PeTucTpy:

SELECT
'Tengri' ILIKE 'tengri' AS result_1,
‘Tengri' ILIKE '%NGRi' AS result_2;

Fommmmm - Hommm o +
| result_1 | result_2 |
R R +
| true | true |
R e R +

ITpuMmepsl

* [TokakeM HECKOJILKO IIPUMEPOB PaboTsI 111ab10HOB LIKE:

SELECT
'Tengri' LIKE 'TNGRi' AS result_1,
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'Tengri' LIKE 'T%' AS result_2,
"TNGRi' LIKE 'T%' AS result_3,
'‘Tengri' LIKE 'T " AS result_4;

fmmmmmm e fommmmm e fmmmmmm e fmmmmm e +
| result_1 | result_2 | result_3 | result_4 |
fommmmm e fommmmm e Fommmmm e Fmmmmmm e +
| false | true | true | true

L fommmmmman- R E +

° BBIGepeM 3 Ta6III/II_U>I CTOJINIT CTPAaHBbI, B KOTOPBIX CTOJIMIIA HAYUHMHAETCSA Ha M:

CREATE TABLE capitals (country VARCHAR, capital VARCHAR);
INSERT INTO capitals VALUES

('Russia', 'Moscow'),

('Italy', 'Rome"),

("Spain', 'Madrid'),

('France', 'Paris');

SELECT country FROM capitals WHERE capital LIKE 'M%';

S SRR +
| country |
tmmmmmmme +
| Russia |
fmmmmm - +
| Spain |
fmmmmmm o +

IIo/s1e3HpbIE CCHLIIIKHU

o SIMILAR TO
* TexcTOBbIE QYHKITNHU

» OYHKIIVH [IJI1 PETYJISPHBIX BhIpaKeHUH

SIMILAR TO

OnucaHnue

Bripakenue c orepatopoM SIMILAR TO BosBpammaer TRUE wmam FALSE B 3aBUCHMOCTH OT TOTO,
HaKJIaJbIBaeTCs JIM ero 11ab/I0H Ha JaHHYI0 TeKCTOBYIO CTPOKY.

JdToT omeparop II0X0K Ha omeparop LIKE, HO B maHHOM ciy4yae IaG/JI0OH HWHTePIIPeTUPYeTCAd Kak
perysisspHoe BhIpakeHue. Kak U B ciaydae ¢ LIKE, BeipaskeHue ¢ SIMILAR TO mipoBepsieTcs YCIEITHO, TOJIBKO
ecyy I1ab/I0H HaK/IaAblBaeTCsd Ha BCI CTPOKY. ITO OTJINYAETCI OT OOBIYHOTO ITOBEJeHUS perysIsipHbIX
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BBIpaYKeHUH, T7le I1a6JI0H MOJKeT HaKJIaJbIBaThCs Ha JIFOOYI0 YacTh CTPOKH.
B peryJIIpHBIX BRIpaXKEHUSIX UCII0JIL3YeTCsI CMHTaKcuC RE2.

MO>KHO Tak>Ke HUCII0JIb30BaTh IIPOTUBOIIOJIOKHBIE 110 3HAYEeHUI0 BhIparkKeHUs
<string> NOT SIMILAR TO <pattern>u NOT string SIMILAR TO <pattern>

BripakeHus ¢ oriepaTopom SIMILAR TO MOJTHOCTHI0 CHHOHUMUYHEI BEIPaKEHUAM C OIIePaTOPOM ~.

ITpuMepsl

SELECT
'Tengri' SIMILAR TO 'TNGRi' AS result_1, -- false expected
'‘Tengri' SIMILAR TO 'T.*' AS result_2,
'‘Tengri' SIMILAR TO 'T.+i"' AS result_3,
"TNGRi' SIMILAR TO 'T.+i' AS result_4,
'"T.+i'  SIMILAR TO 'T\.\+i' AS result_5;

fmmmmm - fmmmmm e fmmmmm e fmmmmm e tmmmm - +
| result_1 | result_2 | result_3 | result_4 | result_5 |
R tmmmmm e tmmmmm e tmmmm e tmmmm - +
| false | true | true | true | true

tomm oo tmmm oo tmmm - tommm - tmmm - +
SELECT

‘Tengri' NOT SIMILAR TO 'TNGRi' AS result_1,
NOT 'T.{3}i' SIMILAR TO 'T.{3}i' AS result_2;

e e o= IR +
| result_1 | result_2 |
S e S +
| true | true |
S oo S o= +

ITIo/s1e3HbIe CCHhLIIKU

* Omeparop ~

LIKE

TexkcTOBBIe QYHKITUHU

OYHKITUH JIJIS1 PETYJISIPHBIX BhIpaKeHUU

AS

OmepaTop AS B SQL-3aIrpocax MO>KeT HCII0JIb30BaTHCS B HECKOJIBKUX Pa3HbIX QYHKITUSIX.
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3aJlaHHe HMEH JIJI CTOJIOIOB B 3ampoce

Onepatop AS MOXKHO HCIIOJIb30BaTh, YTOOBI 3a/aThb MMeHa (IICeBAOHUMBI) AJI CTOJIOII0B B TabJUIle,
KoTOpas OyZieT BhIZlaHa B KaueCTBe pe3ysbTaTa 3allpoca WX UCII0JIb30BaHa B CAMOM 3aIIpoce:

SELECT
name AS Student
FROM students

Eciiu 3dagaBaeMoe UM COAEPKUT HpO6€JI, TO €T0 HY?KHO 3aKJ/IIOUUTH B KaBBIUYKHU:

SELECT
name AS "Student Name"
FROM students

3agaHue UMEH /I TaOJINII B 3alIpoce

OmepaTop AS MO’KHO WHCIIOJIB30BaTh, YTOOBI 3a7aTh HMeHA (IICEBIOHUMBI) IS TaGJIUIl, KOTOphIe
HCIIOJIB3YIOTCS B 3aIIPOCE:

SELECT o0.0rderID, o.0OrderDate, c.CustomerName
FROM
Customers AS c,
Orders AS o
WHERE
c.CustomerName="Tengri" AND c.CustomerID=o0.CustomerID;

3meck B 3arpoce Il KPaTKOCTH HCII0JIB30BAHBI IICEBJJOHUMBI ¢ M 0 [yl Tabuur Customers u Orders, K
KOTOPBIM JIeJIaeTCsI 3a1poc.

3ajlaHHe 3aInpoca IIPU CO3TaHUH TaOIHIIBI

[Ipu co3maHuU TabJIUITEI oIlepaTop AS MOYKHO HUCII0JIB30BaTh /IS TOTO, UTOOKI 33/IaTh 3alIpoC K JaHHBIM,
pe3yabTaT KOTOPOro GY/eT 3allkcaH B CO3/[aBaeMy0 TabJIUITY:

CREATE TABLE films_recent AS
SELECT * FROM films WHERE date_prod >= '2025-01-01";

DELETE

Beipasxenue DELETE yzmasisieT cTpoKU u3 TabJIHIlbl. YCI0BHeE Ui BRIOOPA yaIgeMbIX CTPOK MOYKHO 3a7laTh
4yepes BeIpakeHue WHERE.

B KauecTBe pe3ysIbTaTa 3alpoca BO3BPAIIaeTCsl KOJIMYECTBO YAaIeHHBIX CTPOK.
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BMmecTo ypasieHUs WIW HW3MeHeHHs CTPOK B CYIeCTBYIOIIUX Tabiullax (BbIpa’keHUs

O DELETE u UPDATE) pekoMeHZyeTCs CO3/iaBaTh HOBbIE TaOIUIIBI HA OCHOBE CYILECTBYIOIUX C

- IIpUMeHeHUeM HeOoO0XoquMbIX QuibTpoB (BeIpakeHue (REATE  TABLE) u 1ipm
He00X0IMMOCTH YAAJISATH CYIeCTBYIOIHe (BeIipakeHHe TRUNCATE).

CuHTaKcuc

DELETE FROM <table_name>
[ WHERE <condition> ]

IlapameTpsl
e [ WHERE <condition> ]

VkasriBaeT yCJ/I0OBHE, KOTOpOE GYI[ET HCIIOJIBE30BaThECA OJIA BBI60pa CTPOK JId yOaJIeHHUs. Eciix atot
IIapaMeTp OIIYIIieH, BCe CTPOKHU B Ta6ﬂHHe YAaJIAKTCA, HO Ta6nnua He yAasaeTcd.

PaspelreHHEbIe ollepaTOpbl BHYTPH YCI0BUA <condition>:

o = paBHO

o > 0OJIbIIIE

o < MeHbIIIe

o in (**) BXOTUT B CIIMCOK

o UX KOMOUHAITUH
ITpuMmepsl

ITpumep 1

Cospmagum Tabaully ¢ yrcaaMu ot 1 10 100 1 yrajauM U3 Hee BCe CTPOKU 6e3 JOIIOTHUTEILHBIX YCI0BUU:

CREATE TABLE demo.numbers (numbers BIGINT);

INSERT INTO demo.numbers (numbers)
SELECT unnest(generate_series(1,100));

DELETE FROM demo.numbers;

fmmmmm- +
| count |
tommmm- +
| 100 |
Fomio o +
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[IpoBepUM CO/Iep>KUMO€ TaOIHIThI:

SELECT * FROM demo.numbers;

fmimimmimm === +
| numbers |
S R +
0 rows

ITpumep 2

Cospmazum Tabsuily ¢ ynuciaaMu ot 1 10 100 u ymaauM U3 Hee CTPOKHU € UMCJIaMU MeHbIlle 51 Win 60JbIne
55:

CREATE TABLE demo.numbers (numbers BIGINT);

INSERT INTO demo.numbers (numbers)
SELECT unnest(generate_series(1,100));

DELETE FROM demo.numbers
WHERE numbers < 51 OR numbers > 55;

fmmmmmm- +
| count |
tmmmmmm - +
| 95 |
tomm - +

[IpoBepUM CO/IepP>KUMO€ TaOITUIThI:

SELECT * FROM demo.numbers

S e +
| numbers |
S e +
| 51 |
S e +
| 52 |
S e +
| 53 |
S e +
| 54 |
S +
| 55 |
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ITpumep 3

Cospmaaum TabIUIly ¢ yucaaMu oT 1 10 10 ¥ yjaauM U3 Hee CTPOKM C YMCJIaMU U3 cucka (2,4,6,8,10,12):

CREATE TABLE demo.numbers (numbers BIGINT);

INSERT INTO demo.numbers (numbers)
SELECT unnest(generate_series(1,10));

DELETE FROM demo.numbers
WHERE numbers IN (2,4,6,8,10,12);

S +
| count |
e +
| 5 |
S +

[IpoBepUM COZlePXKUMOE TabJIULIBI:

SELECT * FROM demo.numbers;

fmmmm e m +
| numbers |
tmmm - +
| 1 |
fmmmm e +
| 3 |
fmmmmmmm e +
| 5 |
fmmmmmmme- +
| 7 |
fmmmmm - +
| 9 |
fmmmm e m +

UPDATE

BripakeHue UPDATE oOHOBJIsIeT yKa3aHHBIe CTPOKHM B TabJIMIle M 3allUChiBaeT B HUX HOBble 3HAUEHUS.
VYciioBue U151 BEIOOpa 0OHOBJIIEMBIX CTPOK MOXKHO 3a/1aTh yepe3 BeipakeHue WHERE.

B KauecTBe pe3yJbTaTa 3alpoca BO3BPAIaeTCss KOJIMYEeCTBO 0GHOBIEHHBIX CTPOK.
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BMmecTo ypasieHUs WIW HW3MeHeHHs CTPOK B CYIeCTBYIOIIUX Tabiullax (BbIpa’keHUs

O DELETE u UPDATE) pekoMeHZyeTCs CO3/iaBaTh HOBbIE TaOIUIIBI HA OCHOBE CYILECTBYIOIUX C

- IIpUMeHeHUeM HeOoO0XoquMbIX QuibTpoB (BeIpakeHue (REATE  TABLE) u 1ipm
He00X0IMMOCTH YAAJISATH CYIeCTBYIOIHe (BeIipakeHHe TRUNCATE).

CuHTaKcuc

UPDATE <table_name>
SET <col_name> = <value> [ , <col_name> = <value> , ... ]
[ WHERE <condition> ]

IlapaMmeTpsl

e [ SET <col_name> = <value> ]

VKkaspIBaeT KOJIOHKY ISt OOHOBJIEHUS H 3Ha4YeHUSs, KOTOPEIE HEOGXO,I(I/IMO 3anucatb. MOXKHO
YKa3bIBaTh HECKOJIBEKO BLIpa)KeHI/Iﬁ gepes , Iyt JIF0O0TO KOJIMYeCTBA KOJIOHOK.

e [ WHERE <condition> ]
VKasbIBaeT yCJI0BHE, KOTOpPOe OyIeT UCII0Ib30BaThCs IJIsI BBI60pa CTPOK /I 0OHOBJIEHUS.
PaspenieHHEbIe oIlepaTOpbl BHYTPH YCI0BUA <condition>:

° = paBHO

o > 6OJIBIIIE

o < MEHbIIIe

> in (***) BXOJUT B CIIMCOK

o UX KOMOMHAITHK
ITpuMmepsl

ITpumep 4

CospmaaumM Tabuuily ¢ yucaamMu oT 1 1o 10 1 06HOBUM KOJIOHKY numbers, 3aIllicaB B Hee 3HauUeHUs U3 Hee
caMOU, YMHOKeHHbIe Ha 100:

CREATE TABLE demo.numbers (numbers BIGINT);

INSERT INTO demo.numbers (numbers)
SELECT unnest(generate_series(1,10));

UPDATE demo.numbers
SET numbers = numbers*100;
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[IpoBepUM COZIep>KUMOe TaOIUIThI:

SELECT * FROM demo.numbers;

S e +
| numbers |
e +
| 100 |
S +
| 200 |
S e +
| 300 |
I +
| 400 |
S e +
| 500 |
S e +
| 600 |
e +
| 700 |
S +
| 800 |
S e +
| 900 |
I +
| 1000 |
S e +

ITpuMmep 5

Co3magum Tabunily ¢ ABYyMsS KOJIOHKaMH num_1 1 num_2. 3amuiineM B KOJIOHKY num_1 ymciaa ot 1 1o 10, a
KOJIOHKY num_2 ocTaBUM ITycTOM (TaM OyayT 3HadeHUd NULL). O6HOBMM KOJIOHKHM num_1 ¥ num_2: 3aIIHIIIEM B
num_1 3sHauUeHUA U3 Hee CaMOM, YMHOKeHHEbIe Ha 100, a B num_2 — 3HaueHUd 13 num_1, yMHOKeHHBIe Ha -1.
CreJsiaeM BCe 3TO C YCJIOBHEM, UTO 3HaUeHUs U3 num_1 BXOASAT B CIIKCOK (2,4,6,8,10,12):

CREATE TABLE demo.numbers (num_1 BIGINT, num_2 BIGINT);

INSERT INTO demo.numbers (num_1)
SELECT unnest(generate_series(1,10));

UPDATE demo.numbers
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SET num_1 = num_1*100, num_2 = num_1*-1
WHERE num_1 in (2,4,6,8,10,12);

T +
| Count |
T +
| 5 |
S +

[IpoBepUM CO/IEP)KIMO€ TaGIHITHL:

SELECT * FROM demo.numbers;

fmmmmmm- R +
| num_1 | num_2 |
tmmmmmm - tmmmm +
| 200 | -2 |
tomm - to-mm o +
| 400 | -4 |
e R +
| 600 | -6 |
e R +
| 800 | -8 |
tmmmm - R +
| 1000 | -10 |
fmmmmmm- R +
| 1 | null |
tmmmmmm - tmmmm +
| 3 | null |
tomm - to-mm o +
| 5 | null |
e R +
| 7 | null |
e R +
| 9 | null |
tmmmm - R +

PYHKIITUH

ArperaTtHbie QyHKIIUHA

* any_value
* array_agg
* avg

e count
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count(argument)
count_if

max

min

median

sum

YuciioBbIle QyHKIIUHA

abs

add

ceil

cos
divide
even

exp
floor
fmod

ged
greatest
isfinite
isinf
isnan
lem
least
1gamma
1n

log

log2
multiply
nextafter
pi

pow
radians
random
round_even

round
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* setseed

* sign

* signbit

* sin

* sqrt

* subtract

* trunc

* Ormepatop +
* Omeparop -
* Omepatop *
* Oneparop /
* Omepatop %

* Onepatop A

TexcToBbIe QyHKIIUU

* contains
* length

* strlen

o trim

o ltrim

o rtrim

* lower

* upper

* replace
e split

* substring

e chr

OYHKITNH JIJI1 PETYISAPHBIX BhIPa>KeHUH

* regexp_extract

* regexp_extract_all
* regexp_full_match
* regexp_matches

* regexp_replace

* regexp_split_to_array
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* regexp_split_to_table

* Omepartop ~

OYHKITUHU /151 IaThl © BpeMEeHH

e current_time
* now

» datepart

e date diff

e date_trunc

o strptime

dyHKIIUHA 11 JSON

* json_array_length

* json_contains

* json_exists

* json_extract

* json_extract_string
* json_group_array

* json_group_object

* json_keys

* json_transform

* json_transform_strict
* json_valid

* json_value

* json

* read_json

OYHKITAH AJIsI TBOUYHBIX JaHHBIX

e concat
e md5
e shal

sha256

OmepaTtop | |



OYHKITUHU /I Te0JaHHbIX

e ST Point
e ST Distance

e ST_Distance_Sphere

OKOHHBIE QYHKIIMH

e cume_dist

e dense_rank

o first_value
* lag

e last_value

* lead

* nth_value

* ntile

* percent_rank
* rank

e row_number

VTHWINTEGI

* coalesce

* generate_series
* hash

e read_csv

* read_parquet

e read_xlsx

e cast

* try_cast

* unnest

* Ormepatop ::

dynkiuu MmoayJia Python tngri

* tngri.run_notebook
e tngri.sql
* tngri.upload_df
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* tngri.upload_file

* tngri.upload_s3

ArperaTtHbie QyHKIIUH

ArperaTHLIe CI)YHKHHH —3TO CI)YHKHHH, KOTOpEIE 06'Be,Z[I/IHHI-OT 3Ha4YeHH N3 HECKOJIBKHUX CTPOK B OIHO.

ArperaTHble QYHKIIMM OTJIMYAKOTCA OT CKaIAPHBIX (QYHKIIMU W OKOHHBIX (QYHKIIMU TeM, YTO OHH
U3MEHSIT KapAWHAJIbHOCTH pesyabTaTa. II03TOMy B 3ampocaXx HMX MOYKHO MCIIOJIB30BaTh TOJIBKO B
BeIpaskeHUAX SELECT u HAVING.

Bripaxenue DISTINCT B arperaTHbIX
QYHKIIMAX

Korma wucnosbsyercas BeIpakeHHe DISTINCT, @mIpu BBIYMCIEHHWM 3HaYeHUs arperaTHOM QyHKIIUU
YUYHUTLIBAIOTCS TOJIBKO YHHKAJIBHBIE 3HAUYeHHUA. JacTO 3TO BBHIpa’KeHHE HCIIOJIb3YeTCd B COUYETAaHHUHU C
arperaTHou ¢yHKIMeHr count() /11 IIOJly4yeHUS KOJIMYECTBA YHUKAJBHBIX 3JIEMEHTOB, HO MOXKeT
HCII0JIb30BAThCA U C JPYTUMH arperaTHbIMU QYHKITUAMH.

ITpuMmep

CREATE TABLE cities(city_name VARCHAR);

INSERT INTO cities VALUES
('Moscow"'),
('"Moscow'),
('Paris'),
('Madrid");

SELECT
count(DISTINCT city_name) AS distinct_cities_num,
count(city_name) AS cities_num

FROM cities;

o e e T — +
| distinct_cities_num | cities_num |
e e e fommmmmmmm o +
| 3 4 |
Fom e mm oo e — +

HekoTophble arperaTHble GQYHKITUY HEUYBCTBUTEIBHBI K IIOBTOPSIOIIIUMCS 3HaUeHUSIM (HarpuMep, min() 1
max()), u 11 Hux BeipakeHue DISTINCT urHopupyeTcs.
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any_value()
Onucanue BosBpaimaet repBoe sHaueHue U3 arqument, owirnyHoe oT NULL.
Hcnosir30BaHHe any_value(arqument)
o Ha pa60Ty 3To¥ QyHKITUM BJIUSET IIOPSIZI0K COPTUPOBKU B TabJIHIIE.
v IIocmompems npumep
CREATE TABLE numbers(number_asc BIGINT, number _desc BIGINT);

INSERT INTO numbers VALUES

(NULL, 3),

1, 2),

(2, 1,

(3, NULL);
SELECT

any_value(number_asc) AS "any value from number asc",
any_value(number_desc) AS "any value from number desc"
FROM numbers;

o m e e e +
| any value from number asc | any value from number desc |
o e e +
| 1 3 |
o - TR +

array_agg()

OnucaHue Bo3BpailjaeT CIHUCOK, COfiep KAl Bce 3HaUeHUsI CTOI0I1a.
Hcnosir30BaHHe array_agg(arqument)

IIceBpoHUMBI list()

o Ha pa6oTy 3ToM QYHKITUH BJIUSIET IIOPSIOK COPTUPOBKU B TabJIHIIE.

v ITocmompems npumep

CREATE TABLE numbers(number BIGINT);

INSERT INTO numbers VALUES
(M),
(2),
(3),
(NULL);

SELECT
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array_agqg(number) AS array_aqg,
list(number) AS 1list
FROM numbers;

e e +
| array_agg | list |
e G +
| {1,2,3,None} | {1,2,3,None} |
T R fbe e e o +

avg()

OnmcaHue Beruucisger cpeaHee 3HaUYeHHE BCeX HEITYCThIX 3HaYeHUU B argument.

Hcnosns3oBaHue  avg(argument)
IIceBgOHUMBI mean()

v ITocmMompembs npumep
CREATE TABLE numbers(number BIGINT);

INSERT INTO numbers VALUES
(M,
(2),
(3),
(NULL);

SELECT
avg(number) AS average,
mean(number) AS mean
FROM numbers;

fommmmm - tmmm - +
| average | mean |
Fommmmmm - R +
| 2 2|
e R +
count()
OnucaHmne BBIUKCIISIET KOJTMYECTBO CTPOK B TPYIIIIE.

Hcoonb3oBaHue  count()
IIceBAOHUMBI count(*)

v ITocmompems npumep
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CREATE TABLE numbers(number BIGINT);

INSERT INTO numbers VALUES
(M),
(2),
(3),
(NULL);

SELECT
count() AS rows_count,
count(*) AS rows_count_star
FROM numbers;

S Hommmmmmmmmmmeeo +
| rows_count | rows_count_star |

count(argument)

v

98

OnmcaHue BeIUmCIIgeT KOJTMUeCTBO HEITyCTHIX 3HaUeHUH B argument.
Hcnosnns3oBaHue  count(argument)

ITocmompems npumep
CREATE TABLE numbers(number BIGINT);

INSERT INTO numbers VALUES
(M,
(2),
(3),
(NULL);

SELECT
count() AS rows_count,
count(number) AS values_count
FROM numbers;

S e e o oo e &
| rows_count | values_count |
S e e frommm e e +
| 4 3 I
S e e e T e e +



count_if()

Onucanue BosBpailliaeT KOJIM4YeCTBO 3allMCeN, YI0BAETBOPSAIONIUX ycaoBUo, uan NULL, eciu
HU OJ{Ha 3aIIKCh He YI0BJIeTBOPSET YCIOBHUIO.

Hcnosir30BaHue count_if(<condition>)

v ITocmompems npumep
CREATE TABLE text table(text _data VARCHAR);

INSERT INTO text_table VALUES
('Tengri'),

('Tengri'),

("TNGRi"),

(NULL);

SELECT
COUNT_IF(TRUE) AS row_number,
COUNT_IF(text_data = 'Tengri') AS tengri_number
FROM text table;

TR D T +
| row_number | tengri_number |
fommmmmmmmm o fmmmmmm e +
| 4 2 |
Fmmmmmm o Fmmmmmm oo +
max()
OnucaHue Bo3BpalaeT MaKCHMaJIbHOE SHaUEHHe, UMEIOIIeecs B argument.

Hcnosir30BaHue max(argument)

v ITocmompems npumep
CREATE TABLE numbers(number BIGINT);

INSERT INTO numbers VALUES
(M,
(2),
(3),
(NULL);

SELECT
max(number) AS max,
min(number) AS min
FROM numbers;
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| max | min |

$--—-- +----- +
| 3 T |
$-——-- +----- +
min()
Onucanue BosBpaiaeT MUHUMAaJIbHOE 3HaYeHUe, UMeIoIleecs B argument.

Hcoons3oBaHue  min(argument)

v ITocmMompems npumep
CREATE TABLE numbers(number BIGINT);

INSERT INTO numbers VALUES
(1),
(2),
(3),
(NULL);

SELECT
max(number) AS max,
min(number) AS min
FROM numbers;

t-mmm- e +
| max | min |
tmmm - R +
| 3 T
tmmm - tmmm-- +
median()
OnucaHmue Bo3BpalraeT MeJUaHHOE 3HAUEHHE BCEX HEITYCTHIX 3HAUEHUH B argument.

Hcnonn3oBanue  median(argument)
B cirydae 4eTHOTO KOJTMUeCcTBa 3HAaUEeHHH GepeTcs cpeiHee MeXKy ABYMS IIeHTPaJIbHBIMU 3HAYeHUSIMH.

v IIocmompems npumep

[Toka>keM pasHUIy MeXIy MeJUaHHBIM 3HAaUeHUeM M CpeJHUM 3HadeHHeM (avg()) Ha IpuMepax
Hab0poB M3 YyeTHOTO (_even) U HeyeTHOTO (_odd) KoJIuecTBa YMCeJI, COePKAIllUX B TOM UHCJIE IIYCThIe
3HaAYeHUSI.

CREATE TABLE numbers(
number _even BIGINT,
number_odd BIGINT);
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INSERT INTO numbers VALUES

(1I 1)’
(2, 2),
(3, 10),

(18,  NULL),
(NULL, NULL);

SELECT
median(number_even) AS median_even,
avg(number_even) AS avg_even,
median(number_odd) AS median_odd,
avg(number_odd) AS avg_odd

FROM numbers;

D e Hommmm oo Hommmm oo R EEE PR +
| median_even | avg_even | median_odd | avg_odd
e Hommmm oo Hommmmmmm oo Hommmm oo +
| 2.5 | 4 2 | 4.333333333333333 |
R e Hommmm oo Hommmm oo e +
sum()
Onucanue BBIUHCIIIET CyMMY BCEX HEITyCThIX 3HAUEeHHM B argument.

Hcnosir30BaHHe sum(argument)
B ciydae OysieBBIX 3HAUEHUH IIO/ICUMUTHIBAET KOJIMYECTBO 3HaUeHUH True.

v ITocmompems npumep

CREATE TABLE numbers(
number BIGINT,
boolean BOOL);

INSERT INTO numbers VALUES
(1, True),
(2, False),
(3, False),
(NULL, NULL);

SELECT
sum(number) AS sum_number,
sum(boolean) AS sum_boolean
FROM numbers;

fommmmmmmmm o fmmmmmm e +
| sum_number | sum_boolean |
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JuciioBbIle QyHKIIUHA

YuciioBble QYHKITMU — 3TO0 QYHKIIMHU /I pab0ThI C JaHHBIMU urc10BbIX TUIIOB: BIGINT, NUMERIC w1 DOUBLE.

abs()

OnucaHue BeIumciigseT MOAYJIb YHCIa.
Hcnosin3oBaHue abs(num)

v ITocmompems npumepul

SELECT
abs(-1) AS result_1,
abs(@) AS result 2,
abs(1.1) AS result_3;

fmmmmm e fmmmmm e fmmmmm - +
| result_1 | result_2 | result_3 |
e fmmmmm e fmmmmm e +
| 1 0 | 1.1 |
tmm - tmmm oo tommm oo +

add()

OmnmcaHue CkiiafipIBaeT umcJa.
Hcnosir30BaHHe add(num, num)
CM. Taxoke OmrepaTop +.

v ITocmompembs npumepbl

SELECT

add(1, 1) AS result_ 1,

add(-1.1, 2.1) AS result_2,

add(1) AS result_3;
e e = e +
| result_1 | result_2 | result_3 |
e e e +
| 2 | 1.0 | 1
Do Qoo Qoo +
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ceil()

Onucanue OKpyIsieT YrcIo B 60/BIIYI0 CTOPOHY.
Hcnosir30BaHHe ceil(num)
IIceBgOHUMBI ceiling()

v ITocmompemb npumepbl

SELECT
ceil(0.1) AS result 1,
ceil(-0.1) AS result_2,
ceiling(1) AS result_3;

R et Hommmmmm - R it +
| result_1 | result_2 | result_3 |
et et R it +
| 1 | @ 1 |
R L et CEE T Rt +
cos()
Onucanue BerumcisieT KOCUHYC yIJIa, 3aJaHHOTO B pajraHax.

Hcnosn3oBaHue cos(num)

v ITocmompems npumepul

SELECT
cos(0) AS result_ 1,
cos(pi()) AS result_2,
cos(pi()/3) AS result_3;

fmmmmm e fmmmmm - fmmmmm e +
| result_1 | result_2 | result_3 |
fmmmmm - fmmmmm - e m e +
| 1 | -1 | 0.5000000000000001 |
fmmmm e fmmmm e fmmmmm e +

divide()

OmnmcaHHe BosBpaijaer pe3yJsbTarT JieJIeHUs B BH/IE 11eJI0T0 YHCIa.
Hcnosir30BaHue divide(num, num)

v ITocmompems npumepul
SELECT
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divide(7, 2) AS result_1,
divide(7, -2) AS result 2,
divide(7, @) AS result_3;

Fommmmm - Fommmm o Fommm o +
| result_1 | result_2 | result_3 |
Fommmmmm Fommmmm - Hommmmmme - +
| 3 | -3 | null |
e R R +
even()
OnucaHue OKPYIJISIET 0 GJIMYKAMIIIETr0 YeTHOTO YKC/Ia B CTOPOHY OT HYJIS.

Hcnosn30BaHue even(num)

v ITocmompems npumepbl

SELECT
even(2.1) AS result 1,
even(-2.1) AS result_2,
even(0) AS result_3;

S e S S +
| result_1 | result_2 | result_3 |
S e S oo oo +
| 4 | -4 0 |
S S = S +

exp()

Onucanue BerumcisieT aKCIIOHEHTY YHCIa.
Hcnosib3oBaHue  exp(num)
BrIunciisieT 9KCIIOHEHITMaJIbHOe 3HAaUeHUe YHCJIa: eMX.

v ITocmompems npumepul

SELECT
exp(@) AS result_1,
exp(1) AS result_2,
exp(-1) AS result_3;
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R  ERREEEE PR e +

| result_1 | result_2 | result_3 |
Fomiommo oo NS S +

| 1 | 2.718281828459045 | 0.36787944117144233 |
Hommm e o m e o m e +

floor ()

Onucanue OKpYIJISeT YHUCJIO B MEHBIIIYIO CTOPOHY.
HNcnosn3oBaHue floor (num)

v ITocmompembs npumepbl

SELECT
floor(@.9) AS result 1,
floor(-0.9) AS result_ 2,
floor (1) AS result_3;

S S S oo +
| result_1 | result_2 | result_3 |
S S S o= +
| © | -1 1

S e oo = +

fmod()

Onucanue BosBpalaeT 0cTaTOK OT [ieJIeHUd IIePBOr0 apryMeHTa Ha BTOPOH.
Hcnoss30BaHHue fmod(num, num)

v ITocmompems npumepul

SELECT
fmod(3, 2) AS result_1,
fmod(3.1, 2) AS result_2,
fmod(-10, 4) AS result_3;

fmmmmm e fmmmmm - fmmmmm e +
| result_1 | result_2 | result_3 |
fmmmmm - fmmmmm - fmmmmm - +
| 1 | 1.1 2 |
fmmmm e fmmmm e fmmmm e +

ged()

Onucanue BeruucssieT HAUOOJIBITHUM 001U e/ IUTeNb IBYX YHUCeJL.
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Hcnosinr30BaHHe gcd(num, num)

IIceBpoOHUMBI greatest_common_divisor()

v IIocmompems npumepul

SELECT
ged(12, 9) AS result_T,
ged(-12, 9) AS result_2,
gcd(12, @) AS result_3;

fommmmm e fommmmm e Fommmmm e +
| result_1 | result_2 | result_3 |
Fomiommo oo fomimommooo Fomimomso +
| 3 3 | 12

frmmmmm e frmmmmm e frmmmmm +

greatest()

OnmcaHue BosBpaijaeT Haub60JIbIIIee YHCIIO U3 YKa3aHHBIX B apTyMeHTax.
Hcmop30BaHue greatest(num[, num, ...])

v ITocmompembs npumepbl

SELECT
greatest(1, 2, 3, 4, 4) AS result_1,
greatest(1, -1) AS result_2,
greatest(0) AS result_3;

T oo s oo oo +

| result_1 | result_2 | result_3 |

T e o e oo e o +

| 4 | 1 0 |

D e T +

isfinite()
OmnucaHue [IpoBepsIeT, SIBJISIETCS JIU YHCJI0 KOHEUHBIM.

Hcnosir30BaHHe isfinite(num)

v ITocmompems npumepul

SELECT
isfinite(1) AS result_1,
isfinite('Infinity'::DOUBLE) AS result_2,
isfinite(NULL) AS result_3;
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R tommmmmm e DT EE +

| result_1 | result_2 | result_3 |
Fomiommo oo Fomimommo oo Fomim oo +

| true | false | null |
$ommmmmm e $ommmmmm e $ommmmmm e +

isinf()
Onucanue [IpoBepsieT, IBJISETCS JIU YHCII0 6€ CKOHEUHBIM.
Hcmosn30BaHHEe isinf(num)

v ITocmompembs npumepbl

SELECT
isinf(1) AS result_ 1,
isinf('Infinity'::DOUBLE) AS result_2,
isinf(NULL) AS result_3;
et R R +
| result_1 | result_2 | result_3 |
R tmmm o R +
| false | true | null |
tomm o tomm e tomm e +
isnan()
Onucanue IIpoBepsieT, UMeeT i apryMeHT 3HaueHue NaN (Not a Number).

Hcnosn30BaHue isnan(num)

v ITocmompems npumepul

SELECT
isnan('NaN'::DOUBLE) AS result_1,
isnan(1.1) AS result_2,
isnan(NULL) AS result_3;
S MR S SRR fommmmmmmm- +
| result_1 | result_2 | result_3 |
fommmmmmme fommmmm e fommmmmmam +
| true | false | null |
fmmm e fomm e T +

lem()

OnucaHue BelunciisseT HauMeHbIIee 0011iee KpaTHOe JIBYX YHCeJL.
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Hcnosinr30BaHHe lem(num, num)

IIceBpoOHUMBI least_common_multiple()

v IIocmompems npumepul

SELECT
lem(3, 7) AS result_1,
1em(333, 777) AS result 2,
lem(37, 0) AS result_3;

fommmmm e fommmmm e Fommmmm e +
| result_1 | result_2 | result_3 |
Fomiommo oo fomimommooo Fomimomso +
| 21 | 2331 0 |
frmmmmm e frmmmmm e frmmmmm +

least()

Onmucanue BOBBpaH_IHET HaHnMeEHbIIIee YU CJIO U3 YKa3aHHBIX B dpTyMeEHTax.

Hcnosn30BaHue least(num[, num, ...])

v ITocmompembs npumepbl

SELECT
least(1, 1, 2, 3, 4) AS result_1,
least(1, -1) AS result_2,
least(0) AS result_3;
e R R +
| result_1 | result_2 | result_3 |
e e e +
| 1 | -1 0 |
e e e +

Lgamma()
Onucanue Brruncisget ssorapudM raMmMma-QyHKITHUH.
Hcnosir30BaHHe 1gamma(num)

v ITocmompems npumepul

SELECT
lgamma(1) AS result_T,
lgamma(11) AS result_2,
1gamma(1.1) AS result_3;
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fommmmm e fmmm e fmmmmm e +
| result_1 | result_2 | result_3
Fomiommo oo Fosis S S Ee e =SS SR E el +

| 0 | 15.104412573075518 | -0.049872441259839764 |
Hommm e o m e o m e +

In()

OmucaHue BeIumciigeT HaTypaJbHbBIN JOTapudM UHCIA.
Hcmosn30BaHHEe 1n(num)

v ITocmompembs npumepbl

SELECT
1n(1) AS result_ 1,
1n(11) AS result_2,
1n(1.1) AS result _3;

S TR fo e e e e e e +
| result_1 | result_2 | result_3 |
S T TR e +
| 0 | 2.3978952727983707 | ©.09531017980432493 |
S e S e e e e frmm o i o e e +

Log()

OnucaHue BrrumcsisieT siorapudM yricsia o 0CHoBaHUIo 10.
Hcnmosib3oBaHue  log(num)
IIceBAOHUMBI log10()

v IJocmompemb npumepwl

SELECT
log(1) AS result_T1,
1log(100) AS result_2,
1og(0.01) AS result_3;

fmmmm - fmmmm e m fmmmmm e +
| result_1 | result_2 | result_3 |
R tmmm e tmmm e +
| @ 2 | -2

S S fmmmmm e +
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log2()

OnucaHue BeruucisieT ssorapudM Umciia 1o OCHOBAHHIO 2.
Hcnosir30BaHHe log2(num)

v ITocmompems npumepul

SELECT
log2(1) AS result_1,
log2(2) AS result_2,
10g2(4096) AS result_3;

fommmmm e fomm e fommmmm e +
| result_1 | result_2 | result_3 |
Fomiommo oo fomimommooo Fomimomso +
| 0 1 | 12 |
frmmmmm e frmmmmm e frmmmmm +

multiply()
OnucaHnue ITepeMHO>KaeT gBa YHCIIA.
Hcoons3oBaHue  multiply(num, num)

CM. Takke OtrepaTop *.

v ITocmompems npumepul

SELECT
multiply(2, 2) AS result_1,
multiply(@, 2) AS result_2,

multiply(@0.2, -0.2) AS result_3;

fmmmmm e fmmmmm - fmmmmm e +
| result_1 | result_2 | result_3 |
fmmmmm - fmmmmm - fmmmmm - +
| 4 0 | -0.04 |
fmmmm e fmmmm e fmmmm e +

nextafter()

OnucaHue BosBpaijaer ciefyrolee 3HayeHHe C IlepeMeHHOM TO4YHOCTBI0 (Tuma DOUBLE)
II0CJIe IIEPBOTO YMCiIa B HallpaBJIeHUH BTOPOTO YHUCIIa.

Hcnosir30BaHHe nextafter(num, num)

v ITocmompems npumepbl
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SELECT
nextafter(1::DOUBLE, 2) AS result_1,
nextafter(1::BIGINT, 2) AS result 2,
nextafter(-1::BIGINT, @) AS result_3;

 EREEEEEE PR R EREEEEE PP Fommmmmm oo +
| result_1 | result_2 | result_3 |
 REEEEEE PR  REEEEE PP e e +
| 1.0000000000000002 | 1.0000000000000002 | -0.9999999999999999 |
e ERLLEEEE PR LR TP  EEEE TP +
pi()
Onucanmue Bo3BpailijaeT 3HaYeHUe YHCIa TI.
Hcnosir30BaHue pi()
v ITocmompems npumepul
SELECT
pi() AS result_1,
pi()/2 AS result_2,
2*pi() AS result_3;
ERnEEEE PP R REEE T P  EEREEE T P +
| result_1 | result_2 | result_3 |
 EREEEEE PR LT P  EEREE T R +
| 3.141592653589793 | 1.5707963267948966 | 6.283185307179586 |
tmmmmmmm e Fommmmmm e oo +
pow()
Onucanmue Bo3BOAUT IepBRIM apryMeHT B CTelleHb, 3a/[aHHYI0 BTOPEIM apTyMeHTOM.

Hcnosir30BaHHe pow(num, num)
IIceBgOHUMBI power ()
CM. Taxoke OtmrepaTop M.

v ITocmompems npumepul

SELECT
pow(2, 5) AS result_1,
pow(25, -1) AS result_2,
pow(25, @) AS result_3;
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fommmmm e fomm e fmmmmmm e +
| result_1 | result_2 | result_3 |

omm - oo oo +
| 32 | 0.04 1 |
ommmm - oo oo +
radians()
OnucaHue ITepeBOAUT TpaZyChl B pafliaHbl.

HNcnosn3oBaHue radians(num)

v ITocmompembs npumepbl

SELECT
radians(0) AS result 1,
radians(180) AS result_2,

radians(-180/pi()) AS result_3;

e EEEEEEE  EREEEEE PR Hommmmm oo +
| result_1 | result_2 | result_3 |
R T  ERELEEE PR e it +
| 0 | 3.141592653589793 | -1 |
R  ERLEEEEE TR e et +
random()
OnucaHue BosBpaijaeT I1pousBoJibHOe uncio (tuma DOUBLE) B muTepBasie ot 0 mo 1.

Hcnosib30BaHHe random()
CM. Tak>ke setseed().

v IJocmompemb npumepwl

SELECT
random() AS result;

 EREEEEEE PR +

| result |

 REEEEEE PR +

| 0.5656213557274057 |

e ERLLEEEE PR +

G dyHKIyo random() yZoO6HO MCIIOJIB30BaTh [JId BbIOOpa M3 TabGJ/IUIlBI IIPOKM3BOJILHOIO
- COMILIA 3aJaHHOM [JIMHEL.
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[Toka)keM Ha IIpUMepe, KaK BhIOpaTh U3 TaGIUITEI ¢ 1 MUJIMOHOM CTPOK CIIyYarHBIA CIMILT pasMepoM 10:

CREATE TABLE demo.numbers (numbers BIGINT);

INSERT INTO demo.numbers (numbers)
SELECT unnest(generate_series(1,1000000));

SELECT * FROM demo.numbers
ORDER BY random()

LIMIT 10;

S e +
| numbers |
S e +
| 265453 |
e +
| 16766 |
S +
| 861234 |
S e +
| 455059 |
I +
| 898869 |
S e +
| 454774 |
S e +
| 465029 |
e +
| 885538 |
S +
| 465844 |
S e +
| 50905 |
I +

round_even()

OnucaHue OKpyIJIsIeT YMCJI0 U3 TIEPBOT0 apryMeHTa /10 GJIM)KAHUIIero YeTHOTO ¢ YKa3aHHOM
BO BTOPOM apTyMeHTe TOYHOCTHIO.

Hcmosn30BaHHEe round_even(num, num)
IIceBAOHUMBI roundbankers()

BTOpOI;'I dPTYMEHT VYKa3bIBd€T Hd KOJIHYECTBO [JEeCATHYHBIX 3HAKOB TOYHOCTH H MOJKET OBITH
OTpUIaTeJIbHBIM YHCJIOM.

[Togpo6GHee 06 OKPYIVIEHUH /10 OJIMDKAMIIIEr0 YeTHOTO YHCJIA CM. 3/1eCh.

v ITocmompemb npumepbl
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SELECT
round_even(4.5, 0) AS result_1,
round_even(3.5, 0) AS result 2,
round_even(-4.5, @) AS result_3,
round_even(-3.5, @) AS result 4,
round_even(4.45, 1) AS result_ 5,
round_even(4.35, 1) AS result_6,
round_even(35.35, -1) AS result_7;

fommmmm e fomm e fmmmmmm e Fmmmmmm e Fmmmmmm e Fmmmmmm e fmmmmmm e +
| result_1 | result_2 | result_3 | result_4 | result_5 | result_6 | result_7 |
Fomiommo oo Fomimommo oo Fomim oo Fomi o no Fociommso Focoonoo Focmimomoioee +
| 4 4 | -4 | -4 | 4.4 | 4.4 | 40 |
frmmmmmmae- fommmmmmen- fommmmmman- fommmmmman- fommmmmmnn- fommmmemnn- fommmmmna- +

round()

OnucaHue OKpyI/IsieT YMCJIO M3 IIepBOr0 apryMeHTa C yKa3aHHOM BO BTOPOM apryMeHTe
TOYHOCTBIO.

Hcnosn30BaHue round(num, num)

BTOpOI;'I dPTYMEHT VYKa3bIBd€T Hd KOJIHYECTBO [JEeCATHYHBIX 3HAKOB TOYHOCTH H MOJKET OBITH
OTpUIaTeJIbHBIM YHCJIOM.

v ITocmompems npumepul

SELECT
round(4.5, @) AS result_1,
round(4.45, 1) AS result 2,
round(44.5, -1) AS result_3;

fommmmm e fommmmm e Fommmmm e +
| result_1 | result_2 | result_3 |
Fomiommo oo fomimommooo Fomimomso +
| 5 | 4.5 | 40

frmmmmm e frmmmmm e frmmmmm +

setseed()

OmnmcaHHe dUKCcHpyeT HauaJbHOE 3HaUeHUe 11 QYHKITUH random().
Hcmosn30BaHHEe setseed(num)
CmM. Tax>ke random().

v ITocmompems npumepul
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SELECT
setseed(@0.5) AS seed,
random() AS random;

tomm - fommmmm e +
| seed | random |
$om-en- e +
| null | 0.8511131886287325 |
$mmmm- fmmmmmmmmmm e +

sign()
OnucaHue BosBpaiaer -1, 1 vtk @ B 3aBUCUMOCTH OT 3HaKa apryMeHTa.

Hcnosir30BaHue sign(num)

v ITocmompemb npumepbl

SELECT
sign(10) AS result_1,
sign(-10) AS result_2,
sign(@) AS result_3;

S e S oo oo +
| result_1 | result_2 | result_3 |
S e oo e +
| 1 | -1 0 |
o S e S e +

signbit()
Onucanue OrpesiesisieT, yCTAaHOBJIEH JIM OUT 3HaKa Y BeIl[eCTBeHHOT0 YKCIa.
Hcnosnn3oBanue  signbit(num)

v ITocmompems npumepul

SELECT
signbit(-1) AS result_1,
signbit(-"'Infinity'::DOUBLE) AS result_2,
signbit(0) AS result_3,
signbit(1) AS result 4,

signbit('Infinity'::DOUBLE) AS result_5;

fmmmm - fmmmm e m fmmmmm e fmmmmm e fmmmmm e +
| result_1 | result_2 | result_3 | result_4 | result_5 |
R tmmm e tmmm e tmmmm e tmmmmm e +
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| true | true | false | false | false

e e T R e +
sin()
OmnucaHue Brruuciisger CHHYC yIJla, 3aJaHHOI'0 B pairiaHaX.

Hcnosnr30BaHue sin(num)

v ITocmompembs npumepbl

SELECT
sin(0) AS result_ 1,
sin(pi()/2) AS result_2,
sin((3*pi())/2) AS result_3;

S e S oo oo +
| result_1 | result_2 | result_3 |
S S = S +
| 1 | -1 |
o S e S e +

sqrt()
Onucanue BrIunciisieT KBaZpaTHBIN KOPEHE.
Hcnosnn3oBaHue  sqrt(num)

YucII0 num JOJDKHO OBITH HEOTPHUIIaTeIbHBIM.

v IIocmompems npumepul

SELECT
sqrt(4) AS result_1,
sqrt(144) AS result_2,
sqrt(@) AS result_3;

fommmmmm o Fommmmmm o T — 4
| result_1 | result_2 | result_3 |
Fommmmmmm - Fommmmmm o Fommmmmm o +
| 2 | 12 0

T — T —— T —— +

subtract()

OnucaHue BrruuTaeT BTOPOM apryMeHT U3 IIEPBOTO.
Hcnosir30BaHHe subtract(num, num)
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CM. Taxoke OtrepaTop -.

v ITocmompems npumepul

SELECT
subtract(1, 2) AS result_1,
subtract(1.1, 2.2) AS result 2,
subtract(-1, -2) AS result_3;

fmmmmm e fmmmm e m e +
| result_1 | result_2 | result_3 |
tmmmmm - tmmmmm e tmmmm e +
| -1 | -1.1 1 |
tmmm e tmmm oo tmmm e +

trunc()

OnucaHue OT6packIBaeT Bce 3HAKU I10CJIe IeCITUUYHOTO Pa3/e/IUTeIs.
Hcnosir30BaHHe trunc(num)
He ciemyeT mmyTaTh C OKpyIJIeHHEM round.

v ITocmompembs npumepbl

SELECT
trunc(1.99) AS result 1,
trunc(-11.9) AS result_2,
trunc(0.119) AS result_3;

S e S oo oo +
| result_1 | result_2 | result_3 |
S e e S +
| 1 | -11 0 |
S e S e S e +

Omepatop +
Onucanue ITpu6aBJisieT IIpaBbIl apIYMEHT K JIEBOMY.
Hcnosir30BaHHe <num> + <num> [+ ...] mam TIME + INTERVAL [+ ...]

Eciii ucriosib3yeTcs ¢ TUIIaMU I JIJIS1 [IaThl ¥ BpeMeHH, TO IIpubasiisieT UHTePBaJl K 3HaUeHUI0 BpeMeHU.
BosBpaimaer sHaueHue TUna TIME.

CM. Taxoke add().

v ITocmompemb npumepbl
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SELECT
3+2 AS result_1,
3+2+ -1AS result 2,
1.1 + 1.9 AS result_3;

T T oo o +
| result_1 | result_2 | result_3 |
S oo S o S o +
| 5 4 | 3.0
S e e T e e S e e +
SELECT
TIME '"12:11:10' + INTERVAL 3 hours AS result _time_ 1,
INTERVAL '12:11:10' + TIME '1:1:1' AS result_time 2;
fbm e o e T e e e +
| result_time_1 | result_time_2 |
e S e e e e e e "
| 15:11:10 | 13:12:11 |
S ST S "
Omeparop -
OmnucaHue BbIUMTAaeT MpaBbIi apryMeHT 13 JIEBOTO.
Hcmosn30BaHHEe <num> - <num> [- ...]mmm TIME - INTERVAL [- ...]

Ecyix ucrosib3yeTcs ¢ TUIIaMU JJIg [JId aThl U BpeMeHU, TO BBIYUTaeT UHTepBaJl U3 3HaUeHU BpeMeHH.
BosBpairiaet sHaueHue tuiia TIME.

CmM. Taxoke subtract()

v ITocmompems npumepul

SELECT
3-2 AS result_1,
3 -2-+1AS result 2,
1.2 - 0.2 AS result_3;

fommmmm e fommmmm e Fommmmm e +
| result_1 | result_2 | result_3 |
Fomiommo oo fomimommooo Fomimomso +
| 1 0 | 1.0 |
frmmmmm e frmmmmm e frmmmmm +
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SELECT
TIME "12:11:10" - INTERVAL 3 HOUR AS result_time_1,
TIME "12:11:10" - INTERVAL 3 HOUR - INTERVAL 1 HOUR AS result_time_2;

e T e +
| result_time_1 | result_time_2 |
oo LSS S S -
| 09:11:10 | 08:11:10 |
S T +

Omneparop *
Onucanue IlepeMHO>XaeT apryMeHTEI.
Hcnosir30BaHHue <num> * <num>[ * <num>, ...]
Cwm. Takoke multiply().

v ITocmompems npumepul

SELECT
3*2 AS result_ 1,
3*+2*-2 AS result 2,
3*0 AS result_3;

fmmmmm e fmmmmm e fmmmmm e +
| result_1 | result_2 | result_3 |
fmmmmm e fmmmm e m e +
| 6 | -12 0 |
tmmmmm - tmmmmm e tmmmm e +

OnepaTtop /
OnucaHue JleJIUT JIeBBIM apryMeHT Ha IIpaBbId.
Hcnosir30BaHue <num> / <num>[ / <num>, ...]
BosBpaliaeT pesysbTaT B BUJ[e UMCJIa C llepeMeHHON TOUHOCThI0 (Trura DOUBLE).

v ITocmompems npumepwbl

SELECT
3/2 AS result_T1,
3/+2/-2 AS result_2,
3/1 AS result_3;
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fommmmm e fomm e fmmmmmm e +
| result_1 | result_2 | result_3 |

(1)
Omepatop %
OmomcaHue BosBpalliaeT ocTaTOK OT JIeJIEHUS JIEBOTO apryMeHTa Ha IIpaBhIil.
Hcmosp30BaHue <num> % <num>[ % <num>, ...]

v ITocmompemb npumepbl

SELECT
3%2 AS result_1,
15 % 10 % 3 AS result_2,
5% 2.4 AS result_3;

S e S e S oo +
| result_1 | result_2 | result_3 |
S S S o= +
| 1 2 | 0.2 |
S e oo = +

Omnepatop A
OnucaHue B03BOAUT JIEBBIM apTyMEHT B CTeIleHb, 3aJaHHYI0 IIPaBbIM apryMeHTOM.
Hcnosirb30BaHHe <num> A <num>[ A <num>, ... ]

Cm. TaxoKe pow().

v Ilocmompemb npumepsl

SELECT
23 AS result_1,
27312 AS result_2,
10 AS result_3;

fmmmm - fmmmm e m fmmmmm e +
| result_1 | result_2 | result_3 |
R tmmm e tmmm e +
| 8 | 64 1 |
S S fmmmmm e +
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TexkcToBBIE QYHKIIUU

TexcToBBIE QYHKITUU — 3TO QYHKIIUU 11 pa60THI C TEKCTOBBIMU CTPOKaMHU (JaHHBIMU TUIla VARCHAR).

concat()

OnucaHue KoHkaTeHUpyeT HECKOJIbKO CTPOK, MaCCUBOB WJIH JBOMYHBIX 3HAUEHUI.
Hcmosp30BaHUue concat(arqgument1, argument2, ...)

[Iyctele 3HaueHUd (NULL) UTHOPUPYIOTCS.

CmM. Taxoke Onepartop | |.

v ITocmompems npumep

SELECT
concat('\xAA"::BLOB, '\xff'::BLOB) AS result blob,
concat('I', ' ', 'love', ' ', 'Tengri') AS result_string,

concat(['T', 'e'], ['n', 'q", 'r', "i']) AS result_array;

S SR —— S S — S S — +
| result_blob | result_string | result_array |
fmmmmmmmmm e Hmmmmmmmmmmmee fmmmmmmmmmmmee +
| \xAA\xFF | I love Tengri | {T,e,n,q,r,i} |
fmmmmmm e Hmmmmmmmmmm e fmmmmmmmmm e +
contains()
Onucanue BosBpamiaer true, ecsii B yKasaHHOM CTpPOKe string COZEpP>KUTCSI HCKOMas

II0JICTPOKa search_string.
Hcnonb3oBanue  contains(string, search_string)

v IIocmompems npumep

SELECT
contains('I love Tengri', 'Tengri') AS check_name,
contains('I love Tengri', 'TNGRi') AS check_nickname;

S S —— S S +
| check_name | check_nickname |
fmmmmmmmmmmae Fmmmmmmmm e +
| true | false

fmmmmmmmmm Hmmmmmmm e +
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length()

OnucaHue Bo3BpairaeT KOJIM4eCTBO CHUMBOJIOB B CTPOKe.
Hcnosir30BaHHe length(string)
IIceBAOHUMBI char_length(), character_length()

v ITocmompems npumep

SELECT
length('I love Tengri 0') AS length;

tommmm - +
| length |
R +
| 15 |
fommmm +

strlen()

OnmcaHue BosBpaiaeT KoJiM4ecTBO 6aMTOB B CTPOKE.
Hcmoibp30BaHue strlen(string)

v ITocmompems npumep

SELECT
strlen('Tengri 0') AS strlen;

S +
| strien |
frm oo +
| 11 |
e +

trim()

OnucaHue ViassgeT Bce BXOXKAEHUs JIFOO0TO M3 YKa3aHHBIX CHMBOJIOB C OGE€HX CTOPOH
CTPOKH.

Hcnosinr30BaHue trim(string[, characters])

Ecomm mojpre)kaliyie yAajeHUI0 CHMBOJIBI He yKasaHbI, TO II0 YMOJYaHUI0 TaKUM CHMBOJIOM SIBJISIETCS
pob6er.

v ITocmompembs npumepbl

SELECT
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"] trim(" Tengri ") || """ AS trim;

fm e +
| trim |
fm e +
| "Tengri" |
. +
SELECT

trim('[Tengri]', "{([1)}') AS trim_brackets;

e +
| trim_brackets |
T +
| Tengri |
e ——— +

1trim()

OmnmcaHHe ViassieT Bce BXOXKAEHUS JII000T0 U3 YKa3aHHBIX CUMBOJIOB B Hayajie CTPOKH.
Hcnosir30BaHHe ltrim(string[, characters])

Ecoy mojyre)kaliyie yAajeHUI0 CHMBOJIBI He yKasaHbI, TO II0 YMOJMYaHUI0 TaKUM CHMBOJIOM SIBJISETCS
pob6eJr.

v ITocmompembs npumepbl

SELECT
| 1trim(" Tengri ") || """ AS ltrim;

T +
| ltrim |
S — +
| "Tengri " |
S — +
SELECT

Ltrim('{{([Tengril)}}', "{([1)}") AS ltrim_brackets;

| Tengri])}} |
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rtrim()

OmmcaHHe VhassieT Bce BXOXKAEHU JIF000T0 U3 YKa3aHHBIX CUMBOJIOB B KOHIIE CTPOKH.
Hcnosir30BaHHe rtrim(string[, characters])

Ecomm mojyre)kaliyie yAajeHUI0 CHMBOJIBI He yKasaHbI, TO II0 YMOJMYaHUI0 TaKUM CHMBOJIOM SIBJISETCS
pob6er.

v ITocmompemb npumepbl

SELECT
|| rtrim(" Tengri ") || """ AS ltrim;

T +
|  ltrim |
S — +
| " Tengri" |
S — +
SELECT

rtrim('{{([Tengril)}}", "{([1)}") AS rtrim_brackets;

R EE T EEE +
| rtrim_brackets |
T EE TR +
| {{([Tengri |
Fomm e +
lower ()
OmnucaHue [Ipeo6pasyeT CTPOKY B HUYKHUM PETHUCTP.

Hcnosir30BaHHe lower(string)
IIceBAOHUMBI lcase()

v ITocmompems npumep

SELECT
lower ("TNGRi') AS lower;
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upper ()

OnucaHue [Ipeo6pasyeT CTPOKY B BEpXHUU PETUCTP.
Hcnosir30BaHue upper(string)
IIceBAOHUMBI ucase()

v ITocmompems npumep

SELECT
upper('Tengri') AS upper;

+-------- +
| upper |
R it +
| TENGRI |
- +

replace()
OnucaHue 3aMmeHseT BCe IIOACTPOKU Ha YKa3aHHYIO CTPOKY.
Hcnons3oBaHnue replace(string, source, target)

3aMeHseT B CTPOKe string Bce IIO/ICTPOKHU source Ha target.

v ITocmompems npumep

SELECT
replace('Tengri', 'engr', 'NGR') AS result_1,
replace('my name is Tengri', 'n', 'N') AS result_2;

R R EECE R +
| result_1 | result_2 |
S fmmmm e +
| TNGRi | my Name is TeNgri |
fmmmmm e fmmmmm e +

split()
OnucaHue JleJTUT CTPOKY Ha [IBe YaCTH 110 3aJJaHHOMY CeIlapaTopy.

Hcoonw3oBanue  split(string, separator)
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IIceBAOHUMBI str_split, string_split, string_to_array

v IIocmompems npumep

SELECT
split('I Tlove Tengri', ' ') AS words;

fmmmoo e 4
| words |
T +
| {I,love,Tengri} |
TR +

substring()

OnucaHue V3BJjIeKaeT IOJICTPOKY U3 CTPOKHU.
Hcnosir30BaHHe substring(string, start[, length])
IIceBpoHUMBI substr

V3BJleKaeT IIOACTPOKY M3 YKa3aHHOM CTPOKM string, HAUMHasg ¢ CUMBoOJIa start ¥ 10 KOoHIa CTpPOoKU. Eciiu
3ajlaH [OIIOJIHUTeJbHBIM apryMeHT length, m3BiiekaeTca IIofgcTpokKa [AJIWHOM B length CHMBOJIOB.
O6paTHUTe BHUMaHUe, YTO HyMepaliysd CUMBOJIOB B UCXOJHOM CTPOKe HauuHaeTcs ¢ 1.

v IIocmompems npumep

SELECT
substring('I love Tengri', 1) AS substring_1,
substring('I love Tengri', 3) AS substring_2,

substring('I love Tengri', 3, 4) AS substring_3;

fmmmmmmmmm e fmmmmmm oo fmmmmmm o +
| substring_1 | substring_2 | substring_3 |
fommmmmmm e fmmmm e fmmmmmm e +
| I love Tengri | love Tengri | love

LS foemmemmeaa S S +

chr()

OmnmcaHue BosBpaljaeT CHUMBOJI, COOTBETCTBYIOIIIUM 3HaueHUI0 Koma ASCII mim kopa
Unicode, 3agaHHOMY B argument.

Hcnonns3oBaHue  chr(argument)

v ITocmompems npumep

SELECT
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chr(84) || chr(78) || chr(71) || chr(82) || chr(105) AS chr;

fm—mmmee +
| chr |
- +
| TNGRi |
Fo-—--- +

md5()

OmnucaHue Bosspartraer xerr MD5 maHHBIX U3 argument B Bujie cTPOKHU (VARCHAR).
Hcnosir30BaHHe md5(argument)
B argument MOTYT OBITH IBOUYHBIE JaHHbIE WU CTPOKA.

v ITocmompems npumepbl

SELECT
md5( " \xAA\xFF'::BLOB) as md5_hash;

fmmm e +
| md5_hash |
L S +
| 1fab7f7621f5ddc051ebd1f2c63c4665 |
L T T TR +
SELECT

md5( ' Tengri') as md5_hash;

mmm e e +
| md5_hash |
L CEET R +
| 846b02d31131a10bd6ac@ba189ch5bef |
S S +

sha1()

OnucaHue BosBpartaer xertr SHA-1 maHHBIX U3 argument B Bue cTPOKU (VARCHAR).
Hcnosir30BaHHe shal(argument)
B argument MOT'YT OBITH JBOUYHBIE JaHHbIE WU CTPOKA.

v ITocmompembs npumepbl

SELECT
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shal("\xAA\xFF'::BLOB) as shal_hash;

e +
| shal_hash |
e +
| e89b@db325637edfacde@4a76005c492e2chaeca |
e +
SELECT

shal('Tengri') as shal_hash;

e e L +
| sha1_hash |
e e e e +
| b514525319995a2442d7565bfd9bb42d9dc71a13 |
et +

sha256()

Onucanue BosBparjaer xemr SHA-256 taHHBIX U3 argument B Brzie cTpoKU (VARCHAR).

Hcnosir30BaHHe sha256(argument)
B argument MOTYT G6BITH IBOMYHBIE JaHHBIE UJIU CTPOKA.

v IIocmompems npumep

SELECT
sha256( ' \xAA\xFF'::BLOB) as sha256_hash;

e m m e e e +
| sha256_hash |
e m = +
| 768318522cac43261e8ef4946c2296a3643d523a8d5bda8ff5b82aa64470421a |
o S e L e e e s e s S S SIS S e +
SELECT

sha256('Tengri') as sha256_hash;

R e e +
| sha256_hash |
e R R PR +
| 8aaacef66663b14ee7c5ab3dbaec7b40f0f3bf17bd12d2ed4f9aaad0e10a0d77 |
e R +
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Oneparop | |
OmucaHue KoHKaTeHHpyeT HeCKOJIBLKO CTPOK, MAaCCHBOB MJIH JBOMYHBIX 3HAUEHHH.
Hcnosb3oBanue  argument] || argument2 || ...

[Iycthle 3HaueHUd (NULL) UTHOPUPYIOTCA.

CM. Taxoke concat().

v ITocmompems npumepul

SELECT
"\xAA'::BLOB || '"\xff'::BLOB as result_blob,
T | " " || "love" || " " || 'Tengri' as result_string,
['tT", "e'1 || ['n", 'g", 'r", "i'] as result_array;
fmmmmm e Fmmmmm e fmmmmm e +
| result_blob | result_string | result_array |
fmmmm e Fmmmmm e fmmmmmmmm e +
| | I love Tengri | {T,e,n,q,r,i} |
fommm e tmmmmm e e +

O6paTuTe BHMMaHMe, UTO 3HaueHUs B CTOJIOIe result_blob B BEIBOZEe He oToOpaskaroTcd (TakK Kak
uMeroT THII BLOB).

C ntomorbio BeipakeHus DESCRIBE BrIBezieM THIIBI JaHHBIX IS BCeX CTOJIOIIOB B TabJivile, CO3LaHHOMU
TaK ’Ke, KaK B IIpeAbIayIlleM [IpUMepe:

CREATE TABLE concat AS

SELECT
"\xAA'::BLOB || '"\xff'::BLOB as result_blob,
"T" || " " || "love" || " " || 'Tengri' as result_string,
['t", el || ['n", 'g", 'r", "i'] as result_array;

DESCRIBE TABLE concat;

fmmmm e fmmmmm e e i fmmmmm e tmmmm - +
| column_name | column_type | null | key | default | extra |
fommmm e tmmmmm e e e tmmmmm e R +
| result_blob | BLOB | YES | null | null | null |
tmmm - Hmmm e tomm - e tomm - tmmmm o +
| result_string | VARCHAR | YES | null | null | null |
fmmmmmmmm e fmmmmm oo S R fmmmm e R +
| result_array | VARCHAR[] | YES | null | null | null |
fmmmm e Fmmmmm e R R fmmmmm e R +
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OYHKIINH /11 PETYISAPHBIX BhIPa>KeHUH

OYHKIMU 11 paboThl C TEKCTOBBIMM CTPOKaMHM C IIOMOIIBI0 Pery/sIPHBIX BBIPa>KeHUMH. B peryssspHbIX
BBIpa’KeHUSAX UCII0Ib3yeTCs CUHTaKCUC RE2.

regexp_extract()

OnucaHue H3BJIeKaeT U3 CTPOKH IIOJCTPOKY 110 3a/ITaHHOMY PeTy/ISIPHOMY BhIpa>KeHHIO.
Hcnosir30BaHHe regexp_extract(string, regexp[, group_number, options] | [, name_list,
options])

Ecsin B CTpoKe string mMmeeTcs IIO/ICTPOKA, HAKpBITas ITaGJI0HOM PETYJSIPHOTO BBIPAXKEHUS regexp,
BO3BpaIllaeT 3Ty HOJCTPOKY. ECJIU ITO/ICTPOK, HAKPBITHIX I11a6JIOHOM, HECKOJILKO, TO BO3BpalllaeT MePBYI0
IIO/ICTPOKY. EC/TH TaKHUX TIOACTPOK He HAM/IEHO, BO3BPAIIaeT IIYCTYI0 CTPOKY.

MoO>KHO 3aaTh HOMep BO3BpalljaeMOM I'PYIIIbI U IIapaMeTPhl MJIX CIIMCOK UMeH I'PYIII U IIapaMeTpsl (CM.
IIPUMEPEI).

v Onyuu pecynspHbLX 8blpaiceHUil

* 'c¢' —comocTaBjeHHe C YYeTOM perucrpa (KUCI0JIb3yeTcs [0 YMOJIYaHHI0, HO MOYKeT OBITh 3aJ[aHO
SIBHO)

* 'i' —comocraBiieHHe 6€3 yueTa peTucTpa

» 'l' —comocTrasyieHMe JIUTepaIoB BMeCTO ¢parMeHTOB PeryJIIpHbIX BbIpaKeHUH

v ITocmompems npumepul

SELECT
regexp_extract('Tengri', '..") AS result_1,
regexp_extract('Tengri', 'n.*") AS result_2,
regexp_extract('Tengri', '.*") AS result_3,
regexp_extract('Tengri', 'A.{5}") AS result 4,
regexp_extract('Tengri', '[TNGRi]$") AS result_5,
regexp_extract('Tengri, TNGRi', 't.', @, "'i") AS result_6,
regexp_extract('Tengri; TNGRi;", "(.*); (.*);", ['1", "2"']) AS result_7,
regexp_extract('Tengri', ".{7}") AS result_empty;

e e e e e e

e e +

| result_1 | result_2 | result_3 | result_4 | result_5 | result_6 | result_7
| result_empty |

T T G G G G

o o o 5 i = 5 i 5 e oo e +

| Te | ngri | Tengri | Tengr | i | Te | "{"1": "Tengri", "2":
"TNGRi"}" | |

- R T - 5 - 5 - 5
e B +
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regexp_extract_all()

OnucaHue M3BjiekaeT W3 CTPOKH BCe He IlepeceKaroluecs IOACTPOKH II0 3a/laHHOMY
PeryasipHOMY BhIpakeHUI0. Bo3BpalljaeT MacCUB IIOZICTPOK.

Hcmosn30BaHHEe regexp_extract_all(string, regexp[, <num>, options])

Eciii moiCTPOK B string, HAKPHITHIX 1IaOJI0HOM regexp He Hal/leHO, BO3BpalllaeT IIyCTOM CIIUCOK.

ITapaMeTphI

* <num>—HOMep TPYIIIbl BHYTPU I1a6JI0HA, KOTOPYI CJIe[lyeT BEPHYTH (IS KaXKAOM ITOACTPOKH). I1o
yMOJTYaHUIO (ecTU ITapaMeTp He 3aJjJaH) BO3BpalllaeTcs BCS IO/ICTPOKa. Hymepariys rpymin HaunHaeTcs
c 1. TpyIIms! B 1a6JI0He BBIJIEJISTIOTCS KPYIJIBIMH CKOOKaMH.

v ITodpobHee 0 napamempe Ha NPUMEPAX

HM3BjieueM U3 TeKCTa BCe COYeTaHUA OYKB C TOUKOM I10C/Ie HUX:

SELECT
regexp_extract_all('My name is Tengri. My nickname is TNGRi.',
") (\) 1)

AS result;

TR -

| result |

R R +

| {Tengri.,TNGRi.} |

LR +

Terepb M3BJI€YEM K3 TOTO >Ke TEKCTA C IOMOIIBI) TOTO >Ke PETYJISIPHOTO BBIPAYKEHUS COUETAHHS
OYKB IIepefi TOUKOH, HO 6e3 caMOM TOUKH. /IJIs 3TOTO 3aZjalUM HOMeEP IPYIIIIHI 1:

SELECT
regexp_extract_all('My name is Tengri. My nickname is TNGRi.',

"Awt)(\L) ',
1)

AS result;

S +

| result |

fommmmmmmm——eeae +

| {Tengri,TNGRi} |

fommmm e +

v Onyuu pe2yAsipHblX 8bIPatceHUil

+ 'c' —comocTaByieHHEe C YYETOM PerucTpa (MUCI0Jb3yeTcs 110 YMOJTUAHUI0, HO MOJKeT OBIThH 33JJaHO
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SIBHO)
* 'i' —comocraBiieHHe 6€e3 yueTa peTuCcTpa

» 'l' —comocTraByieHHe JIUTEePaIOB BMeCTO pparMeHTOB PeryJIIpHbBIX BhIpaKeHUH

v ITocmompems ewje npumepbl

SELECT
regexp_extract_all('My name is Tengri. My nickname is TNGRi.', "\w+')
AS words;

e Y —_—_—,, +
| words |
TR +
| {My,name,is,Tengri,My,nickname,is,TNGRi} |
e +

Hcronb3yeM KOMOWHAIUIO QYHKIIMU regexp_extract_all u unnest, YTOOBI H3BJIEYb [aHHBIE U3
CTPYKTYPUPOBAHHOTO TEKCTA:

CREATE TABLE text_table(text_data VARCHAR);

INSERT INTO text_table VALUES
('Name: "Tengri", Nickname:"TNGRi"'),
('Country: "Russia", Capital:"Moscow"');

SELECT
unnest(
regexp_extract_all(text_data, '(\w+):\s*"(.*?)""', 1)
) AS key,
unnest(
regexp_extract_all(text_data, '(\w+):\s*"(.*?)"', 2)
) AS value

FROM text table;

tmmmmm - tmmmmm +
| key | value |
tmmm e tomm - +
| Name | Tengri |
fmmmmm e fmmmmm e +
| Nickname | TNGRi |
fmmmmm e tmmmmm - +
| Country | Russia |
fmmmmm e fmmmmm - +
| Capital | Moscow |
fmmmm e fmmmmm +
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regexp_full_match()

OnucaHue [IpoBepsieT, HAKPBIBAET JIU PeTY/ISIPHOE BhIpa>keHHe CTPOKY ITOJTHOCTBIO.
Hcnosir30BaHHe regexp_full_match(string, regexp[, options])

Eciiv 1m1a6JI0H PeryJigpHOTO BBIpa’KeHUS regexp IIOJTHOCTHI0 HaKphIBaeT CTPOKY string, To Bo3BpalaeT
true, mHaue — false.

v Onyuu pezy s pHbIX 8blpasiceHUil

* 'c' —coIlOCTaBJIeHUE C YUYeTOM peTHCTpa (MCII0JIb3yeTcs II0 YMOJIYaHUI0, HO MOYKeT ObITH 3aJjaHO
SIBHO)

* 'i' —comocTraBiieHUe 6e3 yueTa perucrpa

» 'l' —comocTrasyieHHe JIUTepaIoB BMeCTO ¢parMeHTOB PeryJIIpHbBIX BhIpaKeHUH

v ITocmompembs npumepbl

SELECT
regexp_full_match('Tengri', 'gri$") AS result_1, -- false expected
regexp_full_match('Tengri', '.") AS result_2, -- false expected
regexp_full_match('Tengri', '.*") AS result_3, -- true expected

regexp_full_match('Tengri', 'M\w+gri$') AS result_4, -- true expected
regexp_full_match('Tengri', 't.*"', "i') AS result_5; -- true expected

fmmmmm e fmmmmm - fmmmmm e Fmmmmm e Fmmmmm e +
| result_1 | result_2 | result_3 | result_4 | result_5 |
fmmmmm - fmmmmm - fmmmmm - fmmmmm e n fmmmmm e +
| false | false | true | true | true

e R fmmmmm e tmmmmm e tmmmmm e +

regexp_matches()

OmnucaHHe IIpoBepsieT, COAEPIKUTCS JIU PeTyJIIpHOe BhIpa>kKeHHe BHYTPU CTPOKHU.
Hcnosir30BaHue regexp_matches(string, regexp[, options])

Eciii BHYTpU CTpOKU string HabgeHa XO0TA Obl OfHA IIOACTPOKA, HAKphITasg IIabJIOHOM regexp, TO
BO3Bpalaet true, mHaue — false.

v Onyuu pe2ynsipHblX 8bIPatceHUil

* 'c' —cCoOIIOCTaBJIEHHE C YUYETOM pPeTHCTpa (MCIIOJIB3yeTCs II0 YMOJYaHUI0, HO MOYKeT OBITh 3aJjaHO
SIBHO)

* 'i' —comocTraBiieHUe 6e3 yueTa perucrpa

» 'l' —comocTraByieHHe JIUTEepaIOB BMeCTO ¢parMeHTOB PeryJIIpHbBIX BhIpaKeHUH

v ITocmompembs npumepbl

SELECT
SELECT
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regexp_matches('Tengri', '.+T") AS result_1, -- false expected
regexp_matches('Tengri', '.*T'") AS result_2, -- true expected
regexp_matches('Tengri', 'T") AS result_3, -- true expected
regexp_matches('Tengri', 't', "i") AS result_4, -- true expected
regexp_matches('T*ngri', 'T*"', "1') AS result_5; -- true expected

Moo e = I IR I I — +
| result_1 | result_2 | result_3 | result_4 | result_5 |
S e S oo S S fmmme e e +
| false | true | true | true | true

S e = S oo oo oo +

regexp_replace()

OnucaHue 3aMeHsIeT TIO/ICTPOKY, HAKPBITYI0 PeryJsIipHBIM BhIpa)kKeHHEM, Ha YKa3aHHYI0
CTPOKY.

Hcnosb30BaHuEe regexp_replace(string, regexp, target[, options])

Ecyim BHYTpPU CTPOKHU string HailileHa IO/ICTPOKA, HAKpBITas I1aGJIOHOM regexp, TO OHA 3aMeHsIeTcsl Ha
CTPOKY target. Ecyiu TaKUX ITO/ICTPOK Hal/IeHO HeCKOJILKO, TO 3aMeHsIeTCs TOJIbKO IepBasi. ECIH IMOACTPOK
He HaM/IeHO, BO3BpAIIlaeTcs KCXOHAsI CTPOKa string.

v Onyuu pe2ynsipHblX 8bIPatceHUil

* 'c' —cCoOIIOCTaBJIEHHE C YUYETOM pPeTHCTpa (MCIIOJIB3yeTCs II0 YMOJIYaHUI0, HO MOYKeT OBITH 3aJjaHO
SIBHO)

* 'i' —comocTaBiieHUe 6e3 yueTa perucrpa

» 'l' —comocTraByieHMe JIUTEePaI0B BMeCTO ¢parMeHTOB PeryJIIPHBIX BEIPaKeHUH

v ITocmompemb npumepwbl

SELECT
regexp_replace('Tengri', ".", 't") AS result 1,
regexp_replace('Tengri', ".*', 't") AS result_2,
regexp_replace('Tengri', 'e.*r', 'NGR') AS result_3,
regexp_replace('Tengri', 'a', 't") AS result_ 4,

regexp_replace('Tengri', 'tengr', '"TNGR', "'i") AS result_5;

S S S R R +
| result_1 | result_2 | result_3 | result_4 | result_5 |
tmmmmmmmma fmmmmmmmme tmmmmmmmee- tmmmmmmmee- tmmmmmmmee +
| tengri | t | TNGRi | Tengri | TNGRi

fmmmmmm - tmmmmmm - tmmmmmm - fmmmmmmmm - tmmmmmm e +

regexp_split_to_array()

OnucaHue Pa3pe3aeT CTPOKy Ha 4YacTH, pa3/ejleHHble PeryJsIpHbIM BBIpa)KeHHEM, U
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BO3BpalllaeT YaCTH B BUJIe MaCCHUBa.
Hcnosir30BaHHe regexp_split_to_array(string, regexp[, options])
IIceBAOHUMBI string_split_regex()

Eciii B cTpoke string HaliieHbl IIO/JICTPOKH, HAKPBIThHIE IIa0JIOHOM regexp, TO BO3BPAIalOTCI YacCTHU
HUCXOQHOU CTPOKM, He HaKphIThle I1abJI0OHOM, B BHUJe MaccuBa. EciiM HalileHHble IIOJCTPOKU CTOAT B
Havajle WIN B KOHIIe MCXOJHOM CTPOKH, TO B Pe3yJbTHUPYIOIIUNA MacCHUB IOIIAaLyT ITyCThle CTPOKHU I
HayvaJsla ¥ KOHIIa CTPOKU. EC/IM OACTPOK He HakeHOo, TO Oy/eT BO3BpallleH MacCUB U3 OJHOM UCXOJHOMU
CTPOKH.

v Onyuu pe2yaAsipHbLX 8blpasceHull
* 'c' —coIlOCTaBJIeHUE C YUYeTOM perucTpa (MCII0JIb3yeTcs II0 YMOJIYaHUI0, HO MOKeT ObITH 3aJjaHO
SIBHO)

* 'i' —comocTraBiieHUe 6e3 yueTa perucTpa

» 'l' —comocTrasyieHHe JIUTepaIoB BMeCTO ¢parMeHTOB PeryJIIpHbBIX BhIpaKeHUH

v ITocmompems npumepbl

SELECT
string_split_regex('My name is Tengri. My nickname is TNGRi.', "\.\s")
AS sentences,
string_split_regex('My name is Tengri. My nickname is TNGRi.', "[\.\s]+")

AS words;

T e T T L +
| sentences | words |
= e o m e e +
| {My name is Tengri,My nickname is TNGRi.} | {My,name,is,Tengri,My,nickname,is,TNGRi,} |
o m e e e e e +

regexp_split_to_table()

OnucaHue Pa3pe3aeT CTPOKy Ha YacTH, pa3/leJleHHble PeryJspHbIM BBIpa)KeHHeM, U
BO3BpaIlaeT YaCTH B BHJIE CTPOK.

Hcnoss30BaHuE regexp_split_to_table(string, regexp[, options])

Eciii B cTpoke string HaljeHbl MOACTPOKH, HAKPBIThIE I1a0JIOHOM regexp, TO BO3BPAIalOTCSI YacCTHU
HUCXOTHOM CTPOKH, He HAKPBIThIE I1a6JIOHOM, B BHJE CTOJIOIlA, Ie Kajkaasd 4yacTh 3alucaHa B CBOHO
g4erKy. Ecoii HaliileHHbIe IIO/ICTPOKU CTOSAT B Havajle WU B KOHIIe UCXOJHOU CTPOKH, TO B pe3ysbTaT
IOIIaAyT IIyCThIe CTPOKHU [I1 Havajla U KOHIa CTPOKHU. EC/iv MOACTPOK He Hal/ieHo, TO 6y/ieT BO3BpallleH
CTOJI6eI] C OTHOM TYeMKOM, B KOTOPOU 3althcaHa MCXOAHas CTPOKa.

v Onyuu pezy/IipHbLX 8blpadceHUll
¢ 'c' —coIocTaBJIeHHE C YUeTOM pPeTHCTpa (MCII0JIb3yeTCs 110 YMOJYaHUI0, HO MOYKeT OBITH 3aJ]aHO
SIBHO)

* 'i' —comocraBiieHHe 6€3 yueTa peTucTpa
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¢ 'l' — comocTaBJieHHe JTUTEPAIOB BMECTO GParMeHTOB PeryJISIPHBIX BhIpasKeHUH

v ITocmompems npumepul

SELECT

regexp_split_to_table('My name is Tengri. My nickname is TNGRi.', "\.\s")
AS sentences,

regexp_split_to_table('My name is Tengri. My nickname is TNGRi.', "[\.\s]+")
AS words;

i m o fmmmmm e +
| sentences |  words |
fmmmmm o fmmmmm - +
| My name is Tengri | My |
e mm e fmmmmm e +
| My nickname is TNGRi. | name |
o m e e +
| null | is |
R CEEEEEEEEEEEE tmm - +
| null | Tengri |
fmmmmmm e fmmmmm e +
| null | My |
i m o fmmmmm e +
| null | nickname |
fmmmmm o fmmmmm e +
| null | is |
e mm e fmmmmm e +
| null | TNGRi |
o m e e +
| null | |
R CEEEEEEEEEEEE tmm - +
Onepartop ~
Onucanue [IpoBepsieT, HAKPHIBAET JIK PETY/IIPHOE BhIPasKeHHE CTPOKY ITOJTHOCTBIO.

Hcnosnb3oBaHue  string ~ regexp
Mo>keT MCII0/Ib30BAThCS C 0IIepaToOpPoOM OTpHuIaHud !: string !~ regexp.
[TostHOCTBIO CHHOHUMUYEeH ortepaTtopy SIMILAR TO.

v ITocmompems npumepul

SELECT
'Tengri' !~ "TNGRi' AS result_1,

'Tengri' ~ 'T.*' AS result_2,
'Tengri' ~ 'T.+i' AS result_3,
'"TNGRi" ~ 'T.+1' AS result 4,

'"T.+i"  ~ 'T.+i'" AS result_5;
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fommmmm e fomm e fmmmmmm e Fmmmmmm e Fmmmmmm e +
| result_1 | result_2 | result_3 | result_4 | result_5 |

OYHKITUHU /151 1aThl © BpeMeHH

OYHKIUU U1 [aThl U BpeMeHU — 3T0 GYHKIIUU I paboThl ¢ JaHHBIMU TUIOB DATE, TIME, TIMESTAMP u
TIMESTAMPTZ.

current_time()
OmnucaHue BosBpalrjaer Tekylee BpeMs B Bujie 3HaueHus Tumna TIME.
Hcnonn3oBanue  current_time vt current_time()
IIceBAOHUMBI get_current_time()

v IIocmompems npumep

SELECT
current_time AS cur_time_T1,
current_time() AS cur_time_2,

get_current_time() AS cur_time_3;

| 10:33:24.016000 | 10:33:24.016000 | 10:33:24.016000 |
ERELEE T Hommmmm oo ERELEE T +

now()
Onucanue BosBpalrjaeT Tekylliee BpeMs B BU/ie 3HaueHud TUria TIMESTAMPTZ
Hcnosir30BaHHe now()

v IIocmompems npumep

SELECT
now() AS cur_time;

| 2025-08-26 13:38:58.461000+00:00 |
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datepart()

OmnmucaHue BOBBpEiH.[ﬂET YKa3aHHYI0 YaCThb OT 3HA4Y€HUA [OdaTbl HWJIKM BPEMEHKW B BH]E

3HaueHwus Tuiia BIGINT.

Hcnosbp30BaHue datepart('<part>', (TIME | DATE | ...) <date_time>)

IIceBgOHUMBI date_part()

AprymMeHTaM4 MOI'YT OBITE 3HaueHus TUIIOB: TIME, DATE, TIMESTAMP mm TIMESTAMPTZ.

v Yacmu mMo2ym 6blmb YKA3aHbL C NOMOWBIO C1eAYHULUX AUMEPAI08

century —Bek

day — 1eHb

decade — ecsaTHIIETHE

hour —uac

microseconds — MHUKPOCEKYH/IbI
millennium — ThICIUeJIETHE
milliseconds — MUJIIMCEKYH/IbI
minute — MUHyTa

month — MecsiIy

quarter —kBapTan

second — ceKyH/1a

year —rojt

v ITocmompembs npumepbl

SELECT
datepart('milliseconds', TIMESTAMP '2025-02-25 00:00:00.1') AS milliseconds,
datepart('hour', TIME '2025-02-25 00:00:00") AS hour,
datepart('millennium', DATE '2025-02-25") AS millennium;

T o o e T oo e o +

| milliseconds | hour | millennium |

date _diff()

OnucaHue BosBpailrjaeT KoJIMUeCcTBO eJHUL] BpeMeHU MeXXy ByMsI MOMeHTaMU BpeMeHH

138

B BUJle 3HaueHUd TUIa BIGINT.



Hcnosb30BaHue

date_diff('<part>', start, end)

AprymeHTaMu MOTYT OBITH 3HaueHUs TUIIOB: TIME, DATE, TIMESTAMP vt TIMESTAMPTZ.

v EQuHuubl Mo2ym 6blmb YKA3AHbL C NOMOUWbIO C/1e0YHOUUX AUMEPa108

century —BeK

day — ieHb

decade — ecaTHIIeTHE

hour —uac

microseconds — MUKPOCEKYH/IbI
millennium — ThICTUEJIETHE
milliseconds — MHJIIMCEKYH/IBI
minute — MHUHyTa

month — mecsrg
quarter — KBapTas

second — ceKyH7a

year — o[

v IIocmompems npumepul

SELECT

date _diff('second', TIME '01:02:03"', TIME
date diff('minute', TIME '01:02:03', TIME
date diff('hour', TIME '01:02:03', TIME
date_diff('day’, TIMESTAMP '2025-02-25

AS diff_in_days,

date_diff('day’', TIMESTAMP '2025-02-26

AS diff_in_days,

date_diff('day’', DATE '2024-02-27', DATE '2025-02-27') AS diff_in_days;

'03:02:01') AS diff_in_seconds,
'03:02:01') AS diff_in_minutes,
'03:02:01") AS diff_in_hours,

01:02:03', TIMESTAMP '2025-02-26 03:02:01')

01:02:03"', TIMESTAMP '2025-02-25 03:02:01")

| diff_in_seconds | diff_in_minutes | diff_in_hours | diff_in_days | diff_in_days |
diff_in_days |

L EEEE  EEEEEEEEEEEEEE R LT EE R T EE T Hommmmm -
 ERREEE T +

| 7198 | 120 | 2 | 1 | -1

|

 EREEEEE R PP  EREEEEE TP R EREEEEE R  REEEE TP LR EE TP
tommmmm e +

date_trunc()

OmnucaHue

COKpaLU;aET MOMEHT BpeMEHHU 10 YKaBaHHOﬁ TOYHOCTH.
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Hcnojsip30BaHHe date_trunc('<part>', <time_stamp>)

CokpaitaeT MoMeHT BpeMeHU TIMESTAMP mo ykasaHHOU eQUHUIBI TOUHOCTU W BO3BpalllaeT HavyalbHBIN
MOMEHT BpeMeHU /I TaHHOU eIMHUIILI B BU/le 3HaueHud truna TIMESTAMP rm DATE.

HekoTophble IIpUMepPHI UCII0JIb30BaHUS OIIMCAHbBI B 3TOM CIIeHAPUH.

v EOQuHUYbl Mo2ym 6blmb YKA3AHBL C NOMOWBLH CAe0YHWUX AUMEePaAN08

* century—BeK

* day —1eHb

* decade — JrecsATHIIETHE

* hour —uac

* microseconds — MUKPOCEKYH/[bI
* millennium— ThICIUYeIeTHE

* milliseconds — MHUJIITUCEKYH/IbI
* minute — MHuHYyTa

* month — MecsiI

* quarter —KBapTaJsa

* second — CeKyH/Ia

* year —TOJ

v ITocmompembs npumepbl

SELECT
date_trunc('minute’, TIMESTAMP '2025-02-25 01:02:03"') AS minute,
date_trunc('hour', TIMESTAMP '2025-02-25 01:02:03"') AS hour,
date_trunc('day’, TIMESTAMP '2025-02-25 01:02:0

date_trunc('month', TIMESTAMP '2025-02-25 01:02:0
date_trunc('quarter',  TIMESTAMP '2025-02-25 01:02:0
date_trunc('year', TIMESTAMP '2025-02-25 01:02:0

S quarter,
S year;

w w w w w w
VV\_/\:\_/V
= x> x> > > >

(O]

Q.

Q

~<

fmmmmm e fmmmmm e fmmmmmmmmme e fmmmmmmmeme e fmmmmmmmmmm e
fmmmmm e +

| minute | hour | day | month | quarter | year
|

fmmmmm e fmmmmm e Fmmmmmmmme o Fmmmmm e fmmmmmmmme e

tmmmm e +

01-01 |

strptime()

OnucaHue KoHBepTHUpyeT TeKCT B MOMEHT BpeMeHH 110 yKa3aHHOMY ¢popMarTy.
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Hcnosb30BaHue

strptime(<string>, <format>)

KoHBepTupyeT TeKCT B MOMeHT BpeMeHU TIMESTAMP o ykasaHHoMy ¢opMarty. B cirydae HEBO3MOKHOCTU
KOHBepTAaIlM BhIIaeT OLIHUOKY.

HekoTophble IIpUMepPHI UCII0JIb30BaHUS OIIMCAHbBI B 3TOM CIIeHAPUH.

v $opmam modcem 6bIMb YKA3AH C NOMOUWBLH CAe0YHOUUX 8bIPAHCEHUTL

Beipaxenu OmnucaHue

o o o o o° o o o [¢)
—h QI_ a (@] o o = Q

o
Na]

o
(=]

o
-

o
|
=

o
—

o° o° o° o o° o° o° of o° oe o
1 w o o} [ = 1 3 1 —. 1
w = =3 — —

o
c

CokpallleHHOe Ha3BaHUe THS HeJeIu.

ITostHOe Ha3BaHUe THA HeJeJlH.

CokpallleHHOe Ha3BaHUe MecAIla.

ITostHOEe Ha3BaHIe MecdIia.

[IpencraBiieHUe faThl U BpeMeHU B popMmarte ISO

JleHb Mecdlia B BUJe TeCATUYHOI0 YUCiIa C HYyJIIMU B HadaJle.

JleHb MecsiIia B BUie IeCITUYHOT0 YHCIa.

MI/IKpOCEKYHI[a B BH€E NeCATHUYIHOIO YKCja C HYJIIMH B Ha4daJjIe.

MI/IJIJII/ICGKYH/:[a B BHUE NeCATHUYHOI0 YKrCJia C HYyJIIMH B
HayaJie.

T'opm o ctagzapTy ISO 8601 ¢ ykasaHyeM BeKa, B KOTOPOM
HaxoQUTCcs 60JIbIIIas 4acTh He/lesIu I10 cTaHgapTy ISO (cm. %V).

Yac (24-yacoBoi popMaT) B BHJe NeCITUYHOTO YHCIIa C HYJIIMU

B HayaJIe.

Yac (24-yacoBoii popMaT) B BUJe JeCITUIHOTO YUCIIA.

Yac (12-yacoBoii popMaTt) B BUJe AeCITUYHOTO YHUCIIa C HYJIIMU

B HayvaJe.
Yac (12-yacoBo¥ popMaT) B BUJe JeCITUIHOTO YHCIIA.
JleHb rojia B BH/Jle eCATUYHOI0 YHUCJIa C HYJIIMU B HayaJle.
JleHb rojia B BUJie [eCITUYHOTO YUCIa.

Mecs1y B BUJie LeCITUYHOTO0 YKCJIa C HYyJSIMU B Ha4daJle.
Mecs1i B BUJie JeCATUYHOr0 YUCJIa.

MuHyTa B BUJie [eCITUYHOIO0 YMCiIa C HYJIIMU B Havalle.

MuHyTa B BUJie [eCITUUHOT0 YHCIa.

HaHOCEKYH,Zl;a B BHE JeCATHUYHOI'0 YK CJIa C HYy/ILIMH B Ha4daJIe.

AM uau PM B COOTBETCTBHH C JIOKAJIbIO.
CexkyH/BI B BUJle TeCATUYHOIO YKCiIa C HYyJIIMU B HaUdajie
CexkyHZEBI B BU/le TeCATUYHOIO YUCJIA.

JleHb Henesu 110 ctaHAapTy ISO 8601 B Bue KeCATUYHOIO
4ucIa, rae 1 — noHeeIbHUK.

IIpumep

Sun, Mon, ...

Sunday, Monday, ...
Jan, Feb, ..., Dec
January, February, ...
1992-03-02 10:30:20
01,02, ..., 31
1,2,..30

000000 - 999999

000 - 999

0001, 0002, ..., 2013,
2014, ..., 9998, 9999

00,01, .., 23

01,..23
01,02,...,12

1,2,..12

001, 002, ..., 366
1,2, ..., 366
01,02, ..,12
1,2,..,12
00,01, .., 59
0,1,..59

000000000 - 999999999
AM, PM

00,01, .., 59
0.,1,..59_

1,2,..,7
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Beipaxenu OmnucaHue IIpumep

e
%U Howmep Henesu B rony. Hepmesis 01 HaurHaeTcs B IIepBoe 00,01, ..., 53
BOCKpeCeHbe Irojia, [I09TOMY MO>KeT ObITh Hefiesis 00. ObpaTuTre
BHUMaHUeE, YTO 3TO HE COOTBETCTBYET CTaHLapTy AaThl HeJleIn
B ISO-8601.
sV Hemessa ISO 8601 B BH/e TeCATUYHOIO YUCIIA, ITe IIOHeaeJpbHUK 01, ..., 53
SIBJISIETCS IIEPBBIM JHeM Hefeau. Hemesss 01 — aTo Hefesrd,
cofeprkalrasd 4 sHBaps. O6paTuTe BHUMaHUe, 4To %V
HeCOBMEeCTHM C BBIpakeHHeM [ roga %Y. BmecTo aToro
ucnoJsb3yiTe rof ISO %G.
W JleHb HeleJIA B BUJIe TEeCATUYHOI0 YHUCJIa. 01,..6
W Homep Hepenu B roy. Hepess 01 HauMHaeTcs B IIepBEIA 00, 01, ..., 53
IIOHe/eJIbHUK I'0/ia, II09TOMY MOKeT ObITE Hezesist 00. O6paTute
BHMMaHMeE, YTO 3TO HE COOTBETCTBYET CTAaHapPTy ATkl He/leIr
B ISO-8601.
X IIpencraBiieHue faThl B Gopmate ISO 1992-03-02
%X [IpexcraBiieHHe BpeMeHU B popmate ISO 10:30:20
%y T'ox 6e3 Beka B BU/JIE IECITUYHOIO YHCJIaA C HYJISIMHA B HavaJle. 00, 01, ..., 99
%-y I'osr 6e3 Beka B BH/JIE IeCITHUYHOTrO YHCJIA. 01,..,99
Y Toj] C yKasaHHEeM BeKa B BH/IE IeCATHYHOIO YMCIIA. 2013, 2019 um. 0.

o°
N

Cmerrenne Bpemenu or UTC B gopmare +HH:MM, +tHHMM mwiu -0700

+HH.
%L HasBaHue yacoBOTo I10s5ca. Europe/Amsterdam
% ByKBaJILHBIA CUMBOJI %. %

v ITocmompems npumepul

SELECT
strptime('Feb 25, 2025, 01:02:03 AM', '%b %d, %Y, %H:%M:%S %p') AS timestamp_1,
strptime('2025-02-25, 01:02:03", "%x, %X') AS timestamp_2,
strptime('01:02, 01.02.99', "%H:%M, %d.%m.%y') AS timestamp_3,
strptime('01:02%PM--01.02.99", "%H : %M%%%p--%d.%m.%y ") AS timestamp_4,
strptime('1:1, 1.1.1", "%-H:%-M, %-d.%-m.%-y') AS timestamp_5,
strptime('1"', "%Y") AS timestamp_6;

R e oo R o

o o +

| timestamp_1 | timestamp_2 | timestamp_3 | timestamp_4

timestamp_5 | timestamp_6

e o TR R

oo e +

| 2025-02-25 01:02:03 | 2025-02-25 01:02:03 | 1999-02-01 01:02:00 | 1999-02-01 13:02:00 |
2001-01-01 01:01:00 | 0001-01-01 00:00:00 |
e e e e
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Omeparop +
OmnucaHue IIpubasiiseT IIpaBLIA apPIYMEHT K JIEBOMY.
Hcnosinr30BaHHe <num> + <num> [+ ...] wmaum TIME + INTERVAL [+ ...]

Ec/i UCII0/Ib3yeTes ¢ TUIIaMU JJI JII [aThl ¥ BpeMeHHU, TO IIpUbaBJisteT HHTepBaJl K 3SHa4eHHI0 BpeMeHH.
BosBpaiaer sHaueHue Tuma TIME.

CM. Taxoke add().

v ITocmompems npumepul

SELECT
3+2 AS result_1,
3+ 2+ -1AS result_2,
1.1 + 1.9 AS result_3;

T T T +
| result_1 | result_2 | result_3 |
T T oo o +
| 5 4 | 3.0 |
S oo S oo o b o e +
SELECT
TIME '"12:11:10' + INTERVAL 3 hours AS result_time 1,
INTERVAL '12:11:10' + TIME '1:1:1' AS result_time_2;
fb e oo o e S TS +
| result_time_1 | result_time_2 |
T R R S R +
| 15:11:10 | 13:12:11 |
e S e e e et e "
Oneparop -
OmnucaHue BbIUMTAET IMPaBbIi apryMeHT 13 JIEBOTO.
Hcnosir30BaHHe <num> - <num> [- ...]wam TIME - INTERVAL [- ...]

EcJii MCII0JIB3yeTCsI ¢ TUIIaMU JJIA /I [JaThl ¥ BpeMeHH, TO BBIYUTaeT HHTepBasl U3 3HAUeHUsI BpeMeHH.
Bosspaiaer sHaueHue Tumna TIME.

CmM. Taxk>ke subtract().
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v ITocmompems npumepul

SELECT
3-2 AS result_1,
3 -2 - +1 AS result_2,
1.2 - 0.2 AS result_3;

fmmmmm - fmmmmm e fmmmmm e +
| result_1 | result_2 | result_3 |
fmmmmm e fmmmmm e fmmmmm - +
| 1 0 | 1.0 |
e fmmmmm e fmmmmm e +
SELECT

TIME "12:11:10" - INTERVAL 3 HOUR AS result_time_1,
TIME "12:11:10" - INTERVAL 3 HOUR - INTERVAL 1 HOUR AS result_time_2;

dr e e S +
| result_time_1 | result_time_2 |
e e e +
| 09:11:10 | 08:11:10 |
SRS LRSS SR -

OyHKIH 411 JSON

®yHKIIUU 1719 paboTEI ¢ paiiylaMy paclIupeHus . json U ¢ TUIIOM AaHHBIX JSON.

IlyTs BHYTPH CTPYKTYPEI JSON

Bo MHOrux ¢yHKIuUgX 11 JSON MCI0/Ib3yeTcs IIyTh BHYTPU CTPYKTYPHI JSON Kak OAMH U3 apryMeHTOB.
IIyTb MOKeT 3a7jaBaThCs B JII0O0M U3 [IBYX HOTALIUH 110 CJIeIyI0IIUM CTaHJapTaM:

* JSONPath

o $.key1.key2 — obGpallleHHe K 3HAUEHUIO KiItoua key?

o $.key1.key2[i] — obGparreHue K i-My 3JIeMeHTY CIIMCKa B 3HAUEHHHU KJII0Ya key?
* JSON Pointer

o /key1/key2 — obpaillieHre K 3HaUEHUIO KIto4ya key?2

o /key1/key2/i1 — oGpallleHHe K i-My 3JIeMeHTY CIIMCKa B 3HaUeHUHU Kiroya key?2

o HyMepaIrusi 3JIeMeHTOB CITHCKa B CTPYKType JSON HaumHaeTcs ¢ 0.

B mpuMepax HIDKe HUCI0JIb3yeTcd CTpyKTypa JSON 13 aToro nmpumepa:
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CREATE TABLE js_table(js_data JSON);

INSERT INTO js_table VALUES
('{
"first_name": "John",
"last_name": "Smith",
"is_alive": true,
"age": 27,
"address": {
"street_address": "21 2nd Street",
"city": "New York",

"state": "NY",
"postal_code": "10021-3100"
b
"phone_numbers": [
{
"type": "home",
"number": "212 555-1234"
iy
{
"type": "office",
"number": "646 555-4567"
}
iy
"children": [
"Catherine",
"Thomas",
"Trevor"
I
"spouse”: null
')

json_array_length()

OmucaHnue BosBpalljaeT KOJIMYECTBO 3JIEMEHTOB B MAaCCHBE II0 yKa3saHHOMY IIyTH B JSON
HJIH 0, eC/IH 110 YKa3aHHOMY IIyTH He MacCHB.

Hcmosb30BaHHE json_array_length(json[, path])

Eciit BO BTOPOM apryMeHTe 3aJaH CIIMCOK HYTefI, TO Pe3yjabTaTOM 6y,[l;€T CIIMCOK IJIMH MaCCHBOB IIO
YKa3aHHBIM IIyTAM.

v ITocmompemb npumepbl

SELECT
json_array_length(js_data, '$.phone_numbers") AS phone_numbers,
json_array_length(js_data, '$.children") AS children,
json_array_length(js_data, ['$.phone_numbers', '$.children']) AS lists,
json_array_length(js_data) AS js_data,
json_array_length(js_data, '$.first_name') AS first_name,

FROM js_table;
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fmmmmmmmmm e fmmmmmm e tmmm fmmmmmm - fmmmmmmm e +
| phone_numbers | children | lists | js_data | first_name |

json_contains()

Onucanue IIpoBepsieT, ecTs s B cTpyKType JSON moxpcTpykrypa JSON, 3ataHHast BO BTOPOM
apryMeHre.

Hcnons3oBaHue  json_contains(json, json)

0O6a aprymeHTa A0/DKHBI uMeThb TUI JSON. BTOpo#l aprymMeHT MO>KeT OBITh UHCJIOBBIM 3HaUeHHUEM WU
TEKCTOBOM CTPOKOMH, IIPH 3TOM TeKCTOBasi CTPOKa JJOJDKHA OBITH 3aK/II0UeHa B IBOMHBIE KABBIUKHU.

v IIocmompems npumepul

SELECT
json_contains(js_data, '27') AS result_1,
json_contains(js_data, '"John"') AS result_2,

json_contains(js_data, '{"first_name": "John"}') AS result_3,
json_contains(js_data, '{"first_name": "Smith"}') AS result_4, -- false expected
FROM js_table;

S e S S S +
| result_1 | result_2 | result_3 | result_4 |
S e S oo oo oo +
| true | true | true | false

S e oo e oo +

json_exists()

OmucaHnue ITpoBepseT, ecThb 1K B CTPyKType JSON yKasaHHBIHI Iy Th.
Hcooan3oBaHue  json_exists(json, path)

BosBpamjaer BOOL mym maccuB BOOL[] misg ciaydaeB, Korja IIyTh yKasblBaeT Ha 3JIeMeHTHI CIIKCKa B
crpykType JSON.

v ITocmompems npumepul

SELECT
json_exists(js_data, 'first_name') AS result_1,
json_exists(js_data, '§.first_name") AS result_2,
json_exists(js_data, '/first_name') AS result_3,

json_exists(js_data, '$.address.street_address') AS result_4,
json_exists(js_data, '/address/street_address') AS result_5,
json_exists(js_data, '$.street_address') AS result_6, -- false expected

146



json_exists(js_data, '$.phone_numbers[*].type') AS result_7,
json_exists(js_data, '$..street_address') AS result_8,
FROM js_table;

Fommmmm e Fommmmm - Fommmmm - Fommmmm o Fommmmm - $ommmmm . Fommmmm -
+

| result_1 | result_2 | result_3 | result_4 | result_5 | result_6 | result_7 | result_8
I

T T R R — I — S — $ommmmm e I —
+

| true | true | true | true | true | false | {True,True} | {True}

I

1 L Mommme e Fommmmmm e 1S IS L 1S
+

json_extract()

Onucanue WsBjieKaeT MaHHBIE U3 CTPYKTYpHl JSON 1o ykasaHHOMYy IyTH. Bo3Bpailiiaet
naHHble B BUume JSON.

Hcooan3oBaHue  json_extract(json, path) wm json_extract(json, [path1, path2, ...1)
IIceBGOHUMBI json_extract_path
Ecsiu B KauecTBe BTOPOT0 apTyMeHTa 3a/laH CITHCOK ITyTel, TO BO3BpalllaeT CIIMCOK 3HaUeHHUH.

v ITocmompems npumepul

SELECT
json_extract(js_data, 'first_name') AS first_name,
json_extract(js_data, ['first_name', 'last_name']) AS all_names,
json_extract(js_data, '$.address.street_address') AS street_address,
json_extract(js_data, '$.phone_numbers[*].number") AS phone_numbers,
json_extract(js_data, '$.children[0]") AS child 1,

FROM js_table;

| first_name | all_names | street_address | phone_numbers
child 1 |

| John | {"John","Smith"} | 21 2nd Street | {"212 555-1234","646 555-4567"} |
Catherine |
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json_extract_string()

OnucaHue H3BiiekaeT maHHble M3 CTPYKTYphl JSON 1o ykKasaHHOMY IIyTH. Bo3Bpaiaer
naHuble B Bume VARCHAR.

Hcononn3oBaHue  json_extract_string(json, path) mam json_extract_string(json, [path1, path2,

)
IIceBIOHUMBI json_extract_path_text
Ecyii B KaueCTBe BTOPOTO apryMeHTa 3a/[aH CIIMCOK IIyTel, TO BO3BpalljaeT CIIMCOK 3SHAUeHUH.

v ITocmompems npumepul

SELECT
json_extract_string(js_data, 'first_name') AS first_name,
json_extract_string(js_data, ['first_name', 'last_name']) AS all_names,
json_extract_string(js_data, '$.address.street_address') AS street_address,
json_extract_string(js_data, '$.phone_numbers[*].number') AS phone_numbers,
json_extract_string(js_data, '$.children[0]") AS child_1,

FROM js_table;

fmmmmm e Hmmmmmm e fmmmmmm e o tmmmmm e +
| first_name | all_names | street_address | phone_numbers | child_1 |
fmmmmm e Hmmmmmmm e o m e e tmmmm e +
| John | {John,Smith} | 21 2nd Street | {212 555-1234,646 555-4567} | Catherine |
 EGREEEEEE Hmmmmmm e Fmmmm e e R EEEE +

json_group_array()

OnucaHue BosBpamiaeT crircok JSON, coieprKalliiil Bce 3HaUeHUsI CTOJIOIIA.
Hcnosir30BaHHe json_group_array(argument)

é CI)YHK]'_’[I/IH HU3MEHsAET KapAWHAJIbHOCTh JaHHBIX.

v ITocmompems npumepul

CREATE TABLE example (name VARCHAR);
INSERT INTO example VALUES ('Tengri'), ('TNGRi');

SELECT json_group_array(name) AS tengti_names
FROM example;

fmmmmm e +
| tengti_names |
fmmmmm e +
| ["Tengri","TNGRi"] |
R TR +
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json_group_object()

OnucaHue BosBpaiaeT cTpykTypy JSON, comepskaliyro Bce Iapbl key-value M3 CTOJIGIIOB,
yKa3aHHBIX B apryMeHTax.

Hcmosp30BaHue json_group_object(argument1, argument2)
° ®YHKITUS U3MeHsIeT KapAUHAaIbHOCTD JaHHBIX.

v ITocmompems npumepbl

CREATE TABLE example (name VARCHAR, letters_num BIGINT);
INSERT INTO example VALUES

('Tengri', 6),

("TNGRi", 5);

SELECT json_group_object(name, letters_num) AS result
FROM example;

e +
| result |
fmlmioim i m o oo +
| {"Tengri":6,"TNGRi":5} |
T a

json_keys()
OnucaHue BosBpalijaeT Bce KJII0UYX U3 YKazaHHOM CTPYKTYPHI JSON B Bue VARCHAR] ].
Hcmop30BaHue json_keys(json[, path])

Ecii BO BTOPOM apryMeHTe yKasaH IIyTh, TO BO3BpalllaeT K/IOYH CTPYKTYpPHI JSON II0 yKasaHHOMY IIYTH.
Ecyu 3a/1aH CIIMCOK ITyTel, TO pe3yJIbTaTOM OYZeT CIIMCOK CITMCKOB KJIIOUeH.

v ITocmompems npumepul

SELECT
json_keys(js_data) AS all_keys,
FROM js_table;

o o o e e o o o o o e o e e e s SR Do ne e +
| all_keys |
S +
| {first_name,last_name,is_alive,age,address,phone_numbers,children,spouse} |
=== e e e e e e e e meeemeeemmmmmmmeeeeememmmeeeeee- +
SELECT

json_keys(js_data, '$.address') AS address_keys,
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FROM js_table;

T e T +
| address_keys |
T +
| {street_address,city,state,postal_code} |
e +
SELECT

json_keys(js_data, ['$.address',
'$.phone_numbers[0]'])
AS address_and_phone_keys,
FROM js_table;

= = e e m oo +
| address_and_phone_keys |
o e 1 S e i
| {['street_address', 'city', 'state', 'postal_code'],['type', 'number']} |
S — i

json_transform()

Onucanue Tpanchopmupyet cTpyKTypy JSON B COOTBETCTBUHU C YKa3aHHOU CTPYKTYPOM.
Hcmoibp30BaHue json_transform(json, string)
IIceBAOHUMBI from_json()

[lesteBasg CTPYKTypa YKa3blBaeTCA B BHUJIEe TEKCTOBOM CTPOKU BO BTOPOM apryMeHTe.

B ciydadgx IIpoOIyCKOB 3HaYe€HHM B MCXOZHOM CTpyKType JSON B pesysbTaT IIPOCTABJIAIOTCA 3HaYEHUS
NULL.

B ciaydasgx HeBO3MO>KHOCTH IIpeo6pasoBaTh THIIBI JaHHBIX B HCXOJHOM CTPYKType K YyKa3aHHBIM
npocTanisgeTcd sHadeHue NULL.

v ITocmompems npumepul

CREATE TABLE example (js_data JSON);
INSERT INTO example VALUES

('{
"first _name": "John",
"last_name": "Smith",
"age": 27
),
('{

"first_name": "John",
"is_alive": true,
"age": 28
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¥

SELECT

json_transform(js_data,
q
"first_name": "VARCHAR",
"last_name": "VARCHAR",
"is_alive": "BOOL",
"age": "BIGINT"
)

AS result

FROM example;

0 S S S S o
| result |
e 5 55 D 555 D 55 D 55 Y 5 Y 5 S o
| {"first_name": "John", "last_name": "Smith", "is_alive": null, "age": 27} |
e o o 5 5 = 5 B = 5 5 D 2 5y = = o e = +
| {"first_name": "John", "last_name": null, "is_alive": true, "age": 28} |
T e +

json_transform_strict()

OmucaHue TpaHcdopmupyeT cTpyKTypy JSON B COOTBETCTBHUM C YKa3aHHOM CTPYKTYpPOM.
BritaeT oIIMOKY B C/Iydae HECOOTBETCTBUS CTPYKTYP MJ/IH TUIIOB.

Hcnosir30BaHue json_transform_strict(json, string)
IlceBpoOHUMBI from_json_strict()
[TeseBasi CTPYKTypa YKa3bIBaeTCs B BUJle TEKCTOBOM CTPOKU BO BTOPOM apryMeHTe.

B ciyuasix, ecjii B UCXOAHOM CTPyKType JSON OTCYTCTBYIOT 3HAaUeHUs U3 YKa3aHHOM CTPYKTYPHI, BhIJjaeT
OIIINOKY.

B ciydasix HeBO3MOKHOCTH IIpe0o6pa3oBaTh THIIBI JaHHBIX B UCXOJHOM CTPYKTYpe K YKa3aHHBIM BbIJjaeT
OIIIHUOKY.

v ITocmompems npumepbl

CREATE TABLE example (js_data JSON);
INSERT INTO example VALUES

('{
"first_name": "John",
"last_name": "Smith",
"age": 27
),
('{

"first_name": "John",
"is_alive": true,
"age": 28
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)
SELECT
json_transform_strict(js_data,
"{"first_name": "VARCHAR", "age": "BIGINT"}")
AS result
FROM example;

R e +
| result |
B R +
| {"first_name": "John", "age": 27} |
B e +
| {"first_name": "John", "age": 28} |
e +

CREATE TABLE example (js_data JSON);
INSERT INTO example VALUES

('{
"first_name": "John",
"last_name": "Smith",
"age": 27
Iy
('{
"first_name": "John",
"is_alive": true,
"age": 28
)
SELECT

json_transform_strict(js_data,
"{"first_name": "BIGINT", "age": "BIGINT"}') -- error expected
AS result
FROM example;

ERROR: InvalidInputException: Invalid Input Error:
Failed to cast value to numerical: "John"

CREATE TABLE example (js_data JSON);
INSERT INTO example VALUES

('{
"first_name": "John",
"last_name": "Smith",
"age": 27
),
('{
"first_name": "John",
"is_alive": true,
"age": 28
)
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SELECT
json_transform_strict(js_data,

"{"first_name": "VARCHAR", "last_name": "VARCHAR"}') -- error expected
AS result
FROM example;

ERROR: InvalidInputException: Invalid Input Error:
Object {"first_name":"John","is_alive":true,"age":28} does not have key "last_name"

json_valid()
Onucanue [TpoBepseT, IBISETCA JIU apPTYMeHT BaJIUIHOMN CTPYKTYypoii JSON.
Hcnons3oBanue  json_valid(json)

v ITocmompems npumepbl

SELECT
json_valid(js_data) AS result 1,
json_valid('{"first_name": "John"}"') AS result_2,
json_valid('{"first_name"}") AS result_3, -- false expected

FROM js_table;

fmmmmm e fmmmm e m e +
| result_1 | result_2 | result_3 |
tmmmmm - tmmmmm e tmmmm e +
| true | true | false |
tmmm e tmmm oo tmmm e +

json_value()
OmnucaHue H3BjiekaeT 3HaUeHUs U3 CTPYKTYPHI JSON 110 yKasaHHOMY ITyTH.

Hcnosir30BaHHe json_value(json, path)

Ecytit 110 yKa3aHHOMY ITyTH 3HaUYeHHe He CKaJIIPHOE (CITMCOK HJTH BJIOYKEHHAsI CTPYKTYpa), TO BO3BpaIIaeT
NULL.

v ITocmompems npumepul

SELECT
json_value(js_data, 'first_name') AS first_name,
json_value(js_data, '$.phone_numbers[*].number') AS phone_numbers,
json_value(js_data, '$.children[@]') AS child_1,
json_value(js_data, '$.phone_numbers') AS phone_numbers, -- NULL expected

json_value(js_data, '$.address') AS address, -- NULL expected
FROM js_table;
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fmmmmmmm e e fmmmmmmmmea fmmmmmmmmm e fmmmmmm - +
| first_name | phone_numbers | child_1 | phone_numbers | address |

json()

Onucanue CokpariiaeT 3aIuCh CTPYKTYphbI JSON (youpaeT mpo6esibl ¥ IepeHOCHl CTPOK).
Hcoosb3oBaHue  json(json)

v ITocmompembs npumepbl

SELECT
json('{
"first_name": "John",
"last_name": "Smith"
}
") AS result_1,
json(js_data) AS result_2,
FROM js_table;

+ _____________________________________________________
+ __________________________________________________________________________________________
_________________________ +

| result_1 | result_2

|
+ _____________________________________________________
+ __________________________________________________________________________________________
_________________________ +

| "{""first_name"":""John"",""last_name"":""Smith""}" |
"{""first_name"":""John"",""last_name"":""Smith"",""is_alive
{""street_address"":""21 2nd Street"",""city"":""New
York"",""state"":""NY"",""postal_code"":""10021-

3100""}, ""phone_numbers"":[{""type"":""home"",""number"":""212 555-

1234""}, {""type"":""office"",""number"":""646 555-
4567""}],""children"":[""Catherine"",""Thomas"",""Trevor""],""spouse"" :null}" |

true,""age"":27,""address"":
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read_json()

OmnucaHue YuraeT Qpaili .json U 3allMChIBaeT IIPOYUTAHHbIE JaHHbIE B TaOJIUILY.
Hcnosir30BaHHe read_json(filename[, columns = {column_name: 'column_type', ...}])
IIceBpoOHUMBI read_json_auto()

THUIIBI JAaHHBIX /IJIS1 CTOJIOII0B OIpee/ISI0OTCS aBTOMAaTHYECKH.

IlapamMeTpsI

* columns — ONIIMOHA/JIBHBIN ITapaMeTpP, B KOTOPOM MO>KHO yKa3aTb MMeHAa CTOJIOIOB M WX THIIBL. B
TaKOM CJIy4yae B pe3yIbTHUPYIOIIYI0 TaOGIUITy 6YyT 06aBIeHbI TOJHKO YKa3aHHbIE CTOJIOITHI.

[Tompo6Hee 3arpyska gaHHBIX B Tengri omrcaHa Ha cTpaHUIle 3arpy3Ka JaHHbBIX.

o B nmpuMepax ucmnosb3yercsa ¢ai tengri_data_types.json ¢ TummaMu gaHHBIX Tengri ¥ uUx
KpaTKUMH OIHUCaHUIMU U paiit json_example_from_wikipedia.json ¢ aTuM IIpruMepoM.

v ITocmompemb npumepbl

[IpounTaeM dain tengri_data_types.json ¥ BeIBeieM IlepBbIe IIATh CTPOK TabOJIUIIbIL:

SELECT *
FROM read_json(
'<path>/tengri_data_types.json'

)

LIMIT 5

tmm - tmmmm - tmmmm e e +
| name | type | category | description |
fmmmmm e fmmmmmmmmm e S fmmmm e +
| BIGINT | data type | numeric | Llenbie uucna. |
fmmmmm e fmmmmmmmm e fmmmmm e e +
| BIGINT[] | data type | array | Maccusbl Lembix uucen. |
fmmmmm - fmmmmmmmm e fmmmmm e fmmmm e +
| BLOB | data type | blob | [BOMuUHbE 0OBEKTHI. |
fmmmmm e fmmmmmmmm e fmmmmm e e +
| BOOL | data type | boolean | byneBb 3HaueHus. |
e fmmmm e m fmmmmm e o e +
| BOOL[] | data type | array | MaccuBbl ByneBbix 3HaueHWii. |
tmm - tmmmm - tmmmm e e +

[IpountaeM ¢arin tengri_data_types.json, 3afaiiM TOJILKO HY>KHbIe KOJOHKH (KJIIOYUMU HCXOITHOTO
¢atina) 1 BrIBeJIeM IIepBEIe IISITh CTPOK TaGIUIThI:
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SELECT *
FROM read_json(
‘<path>/tengri_data_types.json’,
columns = {name: 'VARCHAR', category: 'VARCHAR'})

LIMIT 5

fmmmmm e fmmmmm e +
| name | category |
fmmmmm e fmmmmm e +
| BIGINT | numeric |
fmmmmm e fmmmmm - +
| BIGINT[] | array |
fmmmmm - fmmmmm - +
| BLOB | blob |
fommmm e fmmmmm e +
| BOOL | boolean |
tmm e tmmmm oo +
| BOOL[] | array |
fmmmmm e fmmmmm e +

[IpounTaeM ¢aiii json_example_from_wikipedia.json ¥ BeIBeJleM BCIO0 IIOCTPOEHHYIO 110 HEMY TaOJIUILY.
O6paTuM BHHMaHHE Ha TO, UTO BJIOKeHHBIE CTPYKTYPHI JSON 3amUChIBAIOTCA B SUEHKH TAOJJIHIBI U
HUKaK He pasBopauuBarTca (cTonbiel address, phone_numbers, children). /it pasBopauuBaHUs
BJIOKEHHBIX CTPYKTYP MO>KHO HCII0JIb30BaTh QYHKIIHIO unnest.

SELECT *
FROM read_json(
'<path>/json_example_from_wikipedia.json'

| first_name | last_name | is_alive | age | address
| phone_numbers

| children | spouse |

fmmmmmmm e fmmmmmm e fmmmm e $mmm -

e e o o
——————————— +

fmmmmm e tmmmmmm o +

| John | Smith | true | 27 | {"street_address": "21 2nd Street", "city":

"New York", "state": "NY", "postal_code": "10021-3100"} | {{'type': 'home', 'number': '212
555-1234"},{"type': 'office', 'number': '646 555-4567'}} | {Catherine,Thomas,Trevor} | null
I

 nEEEE R et Hommmmmm o t-----
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I1o/1e3HBIE CCHLIIKH

* Tum J[SON

OYHKITAH 151 IBOUYHBIX JaHHBIX

OYHKITHU 151 ABOUMYHBIX TaHHBIX — 3TO QYHKITUH /11 Pa6OTHI CO 3HAUEHUSIMHU ABOMYHOTO THUIIa (BLOB).

concat()

OnucaHue KoHKaTeHMpyeT HeCKOJIbKO CTPOK, MaCCUBOB UJIU IBOMYHBIX 3HAUEHUN.
Hcnosb3oBaHue concat(arqgument1, argument2, ...)

ITyctele sHayeHUs (NULL) UTHOPHUPYIOTCA.

CM. Takke OmepaTop ||.

v IIocmompems npumep

SELECT
concat('\xAA"::BLOB, "\xff'::BLOB) AS result_blob,
concat('I', ' ", 'love', ' ', 'Tengri') AS result_string,

concat(['T', 'e']l, ['n', 'g', 'r', "i']) AS result_array;

fmmmmmm e fmmmmmm e fmmmmmmmmm e +
| result_blob | result_string | result_array |
fommmmm e fmmmmmmm e fmmmmmm e +
| \xAA\xFF | I love Tengri | {T,e,n,qg,r,i} |
SIS O S +

md5()

OnucaHue BosBpartmaer xerr MD5 maHHBIX U3 argument B Bue cTPOKHU (VARCHAR).
Hcnosir30BaHHe md5(arqument)
B argument MOT'YT OBITH IBOUYHBIE JaHHbIE UJIU CTPOKA.

v ITocmompembs npumepbl

SELECT
md5( ' \xAA\xFF'::BLOB) as md5_hash;
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SELECT
md5('Tengri') as md5_hash;

e e it +
| md5_hash |
e et +
| 846b02d31131a10bd6ac@bal89c65bef |
e e it +
shal()
OmnucaHue BosBpartaer xert SHA-1 taHHBIX U3 argument B Bujie cTPOKHU (VARCHAR).

Hcnosir30BaHHe shal(argument)
B argument MOTYT OBITH IBOMYHEBIE JaHHBIE UJIU CTPOKA.

v ITocmompems npumepbl

SELECT
shal('\xAA\xFF'::BLOB) as shal_hash;

o m e +
| shal_hash |
S e e e e e e e e e e +
| e89b0db325637edfacde@4a76005c492e2c5aeca |
T T e +
SELECT

shal('Tengri') as shal_hash;

mm m e +
| shal_hash |
mm m e +
| b514525a19995a2442d7565bfd9bb42d9dc71a13 |
o e e S e S S S RS +
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sha256()

OnucaHue BosBpartnaer xe1tr SHA-256 qaHHBIX U3 argument B Bujie cTpoKU (VARCHAR).
Hcnosir30BaHHe sha256(argument)
B argument MOTYT OBITH IBOUYHBIE JaHHbIE WU CTPOKA.

v ITocmompems npumep

SELECT
sha256("\xAA\xFF'::BLOB) as sha256_hash;

SR S S +
| sha256_hash |
o +
| 768318522cac432671e8ef4946c2296a3643d523a8d5bda8ff5b82aa64470421a |
o +
SELECT

sha256('Tengri') as sha256_hash;

e R R +
| sha256_hash |
e R T +
| 8aaacef66663b14ee7c5ab3dbaec7b40f0f3bf17bd12d2ed4f9aaad0e10a0d77 |
R R EEE +

Oneparop | |
OnucaHue KoHkaTeHHpyeT HECKOJIBKO CTPOK, MAaCCUBOB WJIN JBOUYHBIX 3HAYEHUM.
Hcnosb3oBanue  argument] || argument2 || ...

[Iyctrle 3HaueHMd (NULL) UTHOpPUPYIOTCA.

Cm. Takke concat().

v ITocmompems npumepul

SELECT
"\xAA'::BLOB || '"\xff'::BLOB as result_blob,
‘T | " " || '"love" || " " || 'Tengri' as result_string,
(', "e'1 || ['n", 'g", 'r", "i'] as result_array;

S o s mm o S T T T +

| result_blob | result_string | result_array |
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[ —— TR — T — o
| I love Tengri | {T,e,n,qg,r,i} |
i e - T — i

O6paTuTe BHUMaHUe, UTO 3HaueHUs B CTOsIOIle result_blob B BrIBOje He oToOpakaroTcsd (TaK Kak
umeroT TuI BLOB).

C nmomorbio BeipakeHus DESCRIBE BrIBezieM THIIBI JaHHBIX IS BCeX CTOJIOIIOB B TabJivile, CO3LaHHOU
TakK ’Ke, KaK B IIpeAbIayIleM IIpHUMepe:

CREATE TABLE concat AS

SELECT
"\xAA'::BLOB || '"\xff'::BLOB as result_blob,
"T" || " " || "tove" || " " || 'Tengri' as result_string,
['t, e'1 || ['n", 'g", 'r", "i'] as result_array;

DESCRIBE TABLE concat;

fommmm e tmmmmm e tmmmm - e tmmmmm e tmmmm - +
| column_name | column_type | null | key | default | extra |
oo m - tmmm e +omm - e tommm - tommm - +
| result_blob | BLOB | YES | null | null | null |
fmmmmm e fmmmmm e S R fmmmmm e R +
| result_string | VARCHAR | YES | null | null | null |
fmmmm e Fmmmmm oo tmmmm - R fmmmmm e R +
| result_array | VARCHAR[] | YES | null | null | null |
fmmmmm e fmmmmm e R R fmmmmm e R +

OYHKITAH JJIsI Te0OJaHHbIX

OYHKIUHU JJ151 pab0ThI C TeOIIPOCTPAHCTBEHHBIMU JaHHBIMU U MHCTpyMeHTamu ['MC.

ST _Point()
OnucaHue Cosgaet Touky Tuma GEOMETRY.

Hcnosn30BaHue ST _Point(num, num)

Cospmaer Touky Tuma GEOMETRY u3 paByx uwmces Tuna DOUBLE. AprymeHTamMu MOTYT OBITh, HallpuUMep,
reorpadpryecKkue KOOpAUHATEI, 3aJJaHHbIe B IpaZlycax B BUJe NeCATUYHOU APOOH.

HeKOTopLIe IIPUMEPBI UCII0JIb30BaHUA OIIMCAHBI B 3TOM CIIEHAPUH.

v ITocmompems npumep

Co3pmagum TabJIMIly ¢ Ha3BaHUAMM OpTraHU3allui U KOOpAWHATaMU UX 0QUCOB. BEIUKMCIUM paccTOSHUE
0T HysneBOoro xwiaoMmerpa MockBbl (55.75579845052788, 37.617679973467204) 1o o0¢uCOB 3ITHUX
OpraHU3allMi U BhIBeJleM 3Ty HHQOPMAIIHIO B BUe TaOIUITHL:
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CREATE TABLE demo.table (organization VARCHAR,
latitude DOUBLE,
longitude DOUBLE);

INSERT INTO demo.table VALUES
('Postgres Professional LLC', 55.69189394353437, 37.564623398131985),
('Oracle Corporation', 30.243622717202587, -97.72199761339736);

SELECT
organization,
round(ST_Distance_Sphere(ST_Point(latitude, longitude),
ST_Point(55.75579845052788, 37.617679973467204)
)/1000)
AS "distance from moscow, km"
FROM demo.table;

e L +
| organization | distance from moscow, km |
S e e e e e e +
| Postgres Professional LLC | 8 |
T e from o o e e e s e +
| Oracle Corporation | 9557 |
T Jrimm e e e e e o e +

ST Distance()

OnucaHue BrIunciisieT paccTOTHUE MeXXIy ABYMSA TOUKaMHU Ha IIJIOCKOCTH.
Hcoosib3oBaHHe ST_Distance(GEOMETRY, GEOMETRY)
BrIunciigeT pacCTosIHME Ha IJIOCKOCTU MeXKy ABYMsI TouKaMu Tura GEOMETRY.

v IIocmompems npumep

SELECT

ST Distance('POINT (@ @)'::GEOMETRY, 'POINT (5 12)'::GEOMETRY)
AS distance;

S e 4
| distance |
S e 5
| 13 |
S +

ST_Distance_Sphere()

OnmcaHue BrIunC/IsieT pacCTOSHUE MeXKIy ABYMsI TOUKaMHU Ha cepe.
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Hcnosinr30BaHHe ST_Distance_Sphere(GEOMETRY, GEOMETRY)
BerumciisieT paccTOsIHUE 110 TaBEPCUHY (60/IbIIIOMY KPYTY Chephbl) MeKAY ABYyMs ToUuKaMu Tura GEOMETRY.

BosBpaijaeT paccTosiHHe B MeTpaxX. BXomHble JaHHBIe [O/DKHBI OBITh B KOOpAWHATAaX, 3aJlaHHBIX B
Irpajgycax B BHUJe JeCATUYHOHU Apobu (popmar WGS84, EPSG:4326) ¢ mopsaxom oceit: mmupora (latitude),
nosrora (longitude).

HEKOTOPBIQ IIPHUMEPEBI UCII0JIB30BaHUA OIIMCAHBI B 3TOM CIIEHAPUH.

v IIocmompems npumep

CospmasumM TabIUIly ¢ Ha3BaHUAMM OpraHU3aliiil U KOOpPAWHAaTaMU UX 0QUCOB. BEIUUCIUM pacCTOsTHUE
0T HysneBoro xwiaomerpa MockBbl (55.75579845052788, 37.617679973467204) 1o o0¢uUCOB ITUX
OpraHU3allui U BhIBeJleM 3Ty UHOPMAIIUI0 B BH/Ie TaOIUIIbL:

CREATE TABLE demo.table (organization VARCHAR,
latitude DOUBLE,
longitude DOUBLE);

INSERT INTO demo.table VALUES
('Postgres Professional LLC', 55.69189394353437, 37.564623398131985),
('Oracle Corporation', 30.243622717202587, -97.72199761339736);

SELECT
organization,
round(ST_Distance_Sphere(ST_Point(latitude, longitude),
ST_Point(55.75579845052788, 37.617679973467204)
)/1000)
AS "distance from moscow, km"
FROM demo.table;

fmmmm o fmm i m e +
| organization | distance from moscow, km |
e e +
| Postgres Professional LLC | 8 |
fmmmm e e +
| Oracle Corporation | 9557 |
o m e R L L E TR R +

I1o/1e3HBIE CCHLIIKHN

 THII /151 TeOJJaHHBIX

OKOHHBIE QYHKIIMU

OKoHHBIE QYHKIIUU — 3TO QYHKIIMHU, KOTOPBIE BBIIIOJIHAIT BBIUKUCIEHUA 11 Habopa CTPOK, HEKOTOPBIM
00pa3oM CBSI3aHHBIX C TeKyllledl CTPOKOW. IIph 3TOM B OTJIMUMe OT arperaTHbIX (QYHKIIMM, 3HaYeHUd,
BBIUMCJIEHHbIEe OKOHHBIMU QYHKITUSIMU, MOI'YT IIPOCTABJIATHCA B Ka’KAyI0 CTPOKY MCXOJHOM TaOJIUIIBL.
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BbI30B OKOHHOM QYHKITUU BCerza cofeps>KUT BelpaskeHue OVER, cireyrolee 3a Ha3sBaHUEM U apTyMeHTaMU
OKOHHOM OyHKIMU. BrlpakeHue OVER olpezesiseT, Kak MMEHHO HY)KHO pas[e/JIUTb CTPOKU Habopa
MAHHBIX [[JIs1 00pab0TKH OKOHHOM QYHKITUEN.

BripaxeHue OVER MokeT momosHATHCA BhIpaskeHueM PARTITION BY, xkoTopoe paspesseT CTPOKH Habopa
OAaHHBIX II0 TpyIIaM, 060befuHssl CTPOKU B I'PYIIILI 110 COBIIAZIEHUI0 3HAUEHUM yKa3aHHBIX CTOJIOIIOB.
3HaueHUe OKOHHOM (QYHKIIMMU BBIUMCILETCSd II0 CTPOKaM, MOIIafAI0IUM B OJHY TPYIIY C TeKylei
CTPOKOH.

cume_dist()

OmucaHHe KymyssiTUBHOe pacmpe/iesieHue.
Hcnosir30BaHHe cume_dist([ORDER BY column])

KyMyJISTUBHOe pacIipejiejieHHe: KOJIMYeCTBO CTPOK I'PYIIIIBI, IPeAIIecTBYIOININX TeKYIleH CTpoKe HJIH C
TeM >Ke 3HaUeHHUEM, UTO U B TEKYIIEH CTPOKe, IeJIEHHOE Ha 06II[ee KOJTUUEeCTBO CTPOK TPYIIIIEI.

Eciyuz ykasaHo ycioBue ORDER BY, 3HaueHMe BEIUMC/IAETCS C MCIIOJIE30BaHHUEM YKa3aHHOIO II0PAAKa.
v ITocmompemb npumep
CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES

("A", 1),
("A", 2),
('A", 2),
("A", 3),
('B', 4);

SELECT gr, num,
cume_dist(ORDER BY num) OVER (PARTITION BY gr) AS cume_dist
FROM t ORDER BY num;

S fmmm e froe e oo +
| gr | num | cume_dist |
S e from e oo +
| A | 1 | 0.25 |
S fm e Jrom e oo +
| A | 2 | .75 |
o S e S e +
| A | 2 | .75 |
S S e S +
| A | 3 | 1 |
S ISR —— 1 — +
| B | 4 | 1 |
S fmmm e froe e oo +
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dense_rank()
OnucaHue PaHT TeKyIllel CTPOKU BHYTPH TPYIIILI 6€3 IIPOITyCKOB.
Hcnosir30BaHHe dense_rank()

IIceBAOHUMBI rank_dense()

BosBpalljaeT paHT TeKyIlled CTPOKM BHYTPU IPYNIbl 6e3 IIPOIycKOB. IIo CyTH 3Ta QYHKIIMS CUUTAET
TPYIIIBI CTPOK C COBIIQJAIOIIMMHU 3HAUYeHHUSIMH II0 JaHHOMY CTOJIOIy M Ha3HadaeT UM HOMepa BHYTPH
TPYTIIIBL

v IIocmompems npumep

CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES
(‘A" 1),
("A", 2),
(‘A", 2),
("A", 5),
('B', 4);

SELECT gr, num,
dense_rank() OVER (PARTITION BY gr ORDER BY num) AS dense_rank
FROM t ORDER BY gr, num;

fmmm et mm e Fmmmmm e +
| gr | num | dense_rank |
bt BEEREEEE tmmmmm e +
| A |1 | 1 |
bt BEEEEEEE Hmmmm e +
| A |2 | 2 |
fmmmmfmmm oo mem fmmmmmmmee e +
| A |2 | 2 I
s EEETE Fmmmmm oo +
| A |5 | 3 I
tmmm e Fmmmmm oo +
| B |4 | 1 |
fmmm et mm e Fmmmmm e +

first_value()

OmucaHue Bo3BpaliaeT 3HaueHHUe, BEIYHUCIEHHOE 110 YKa3aHHOMY BBhIPa)KeHUIO /IS ITIepBOH
CTPOKH I'PYIIIIHL.

Hcnosir30BaHHe first_value(expression[ ORDER BY column][ IGNORE NULLS])

Ecsu ykasaHo ycioBue ORDER BY, 3HaueHMe BRIUMCIAETCS C UCII0JIbL30BaHUEM YKa3aHHOTO IIOPAKa.
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ITapaMeTphI

» IGNORE NULLS — 3HaueHUe BBIUHCISAETCS 6€3 yueTa CTPOK co 3HaueHueM NULL.

v IIocmompems npumep

CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES

('A", 1),
('A', 2),
('A', 3),
('"A", NULL),
('B', 4);

SELECT gr, num,
first_value(num) OVER (PARTITION BY gr) AS first_value
FROM t ORDER BY gr, num;

S e —he e — S e e +
| gr | num | first_value |
S e e e S e +
A 1 |1 |
o e e S e e +
A 2 |1 |
e o +
A |3 |1 |
fmmmmfmmm oo fmmmmmmmmm e +
| A | null | 1 |
S e e o S e e e &+
|B [4 |4 |
S e —he e — S e e +

Lag()

OnucaHue Bo3BpaliaeT 3HaueHUe, BHIUMCIEHHOe JJIs1 CTPOKH, CABUHYTOM Ha offset cTpok
OT TeKyIIeH K HauaJry TPYIIIIbL

Hcnonn3oBanue  lag(expression[, offset[, default]][ ORDER BY column][ IGNORE NULLS])
Ec/Ti TaKOM CTPOKHU HET, Bo3BpalaeTcs 3HaueHue default (0HO TO/HDKHO GBITH COBMECTHMOTO I10 THITY).

O6a aprymeHTa, offset m default, gBJISIOTCS ONIMOHANBbHBIMHU. ECIM OHHM He YKasbIBAaIlOTCSA, TO
HCIIOJIB3YIOTCS CJIEYIOIITIE 3HAUEHHUS 10 YMOJTUaHHIO:

e offset: 1
e default: NULL

Ecsu ykasaHo ycioBue ORDER BY, 3HaueHMe BRIUMCIAETCS C HCII0JIL30BAHUEM YKa3aHHOTO IIOPAKa.
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ITapaMeTphI

» IGNORE NULLS — 3HaueHUe BBIUHCISAETCS 6€3 yueTa CTPOK co 3HaueHueM NULL.

v ITocmompems npumepul
CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES

('A", 1),
('A', 2),
('A', 3),
('B', 4),
('B', 5);

SELECT gr, num,
lag(num) OVER (PARTITION BY gr) AS lag
FROM t ORDER BY gr, num;

Fomm oo FRRR +
| gr | num | lag |
T P Mommeco )
| A |1 | null |
TS S N =
A |2 |1 |
S Fommm o +
A |3 [2 |
ST S e +
| B | 4 | null |
Fomm—fmm o FRR +
|B |5 |4 |
Fomm oo FRRR +

CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES

(‘A" 1),
("A", 2),
('A%, 3),
('8, 4),
('B", 5);

SELECT gr, num,
lag(num, 1, -1) OVER (PARTITION BY gr) AS lag
FROM t ORDER BY gr, num;

T P N =
| gr | num | lag |
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s SEEEE +----- +
A1 -1 ]
s SR +----- +
A2 |1 |
s TR R +
A [3 |2 |
s TR +----- +
|8 |4 -1 |
s BEEEE +----- +
B |5 [4 |
s SEEEE +----- +

last_value()

OmucaHue Bo3BpaliaeT 3HaueHHUe, BBIUMCIEHHOE II0 YyKa3aHHOMY BBIpa)KeHUIO I
IocyIelHeN CTPOKHU I'PYIIIIHL.

Hcnosir30BaHue last_value(expression[ ORDER BY column][ IGNORE NULLST)

Ecu ykasaHo ycioBue ORDER BY, 3HaueHMe BBIUMCIAETCA C UCII0JIb30BaHHUEM YKa3aHHOTO IIOPAKa.

IlapaMeTpbI

* IGNORE NULLS — 3HaueHUe BBIUUCIAETCS 6€3 yuyeTa CTPOK co 3HaueHueM NULL.

v ITocmompems npumep

CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES
('A", 1),
('A', 2),
', 3),
', NULL),
Y4),
', 5);

Do > =

(
(
C
(

SELECT gr, num,
last_value(num IGNORE NULLS) OVER (PARTITION BY gr) AS last_value
FROM t ORDER BY gr, num;

fmmm et m - fmmmmmmmmm e +
| gr | num | last_value |
s EEEE fmmmmm e +
A |1 |3 |
et EEEEE fmmmmm e +
A 2 |3 |
et EEEEE  EGREEEEEE +
|A |3 |3 |
fmmmmmmm oo fmmmmm o +
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| A | null | 3 |
$mmmmgmmmmmm frmmmmmmmm +
| B |4 |5 |
fommmgmmmmmm fmmmmmmmmmam +
| B |5 |5 |
. ST fmmmmmmm e +

lead()

OnucaHue BosBpalljaeT sHaueHue, BEIUNCIEHHOE [JI9 CTPOKH, COBUHYTOM Ha offset cTpok
OT TeKyIl[el K KOHITY I'PYIIIIBI.

Hcnosir30BaHue lead(expression[, offset[, default]][ ORDER BY column][ IGNORE NULLS])
Ecii TakoM CTPOKM HeT, Bo3BpalijaeTcs 3HadeHue default (0HO 0/KHO 6BITH COBMECTHUMOTO 110 THITY).

O6a aprymenTa, offset u default, aBigroTCa oOmIMOHa/NIBbHBIMU. ECIM OHUM He YKasbIBAKOTCHd, TO
HUCII0JIb3YIOTCS CIeIYIOIHe 3HaUYeHHS 110 YMOJIYaHHUIO:

e offset: 1
e default: NULL

Ecyz ykasaHo ycioBue ORDER BY, 3HaueHMe BEIUMC/IAETCS C MCIIOJIE30BAHHUEM YKAa3aHHOTO IIOPAAKa.

ITapaMeTphI

» IGNORE NULLS — sHaueHue BrIUHCJIgeTCA 6€3 yyeTa CTPOK co 3HaueHueM NULL.

v ITocmompems npumepul
CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES
('A", 1),
('A', 2),
('A', 3),
('B', 4),
('B', 5);

SELECT gr, num,
lead(num) OVER (PARTITION BY gr) AS lead
FROM t ORDER BY gr, num;

S e et = foomome +
| gr | num | lead |
S e e T +
A 1 |2 |
o e e +
A 2 |3 |
S e S +
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| A |3 | null |
e BET R +
|B |4 |5 |
s BOE - +
| B | 5 | null |
s fmmmm - +

CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES
(‘A" 1),

(A", 2),

(A", 3),

('8", 4),

('B", 5);

SELECT gr, num,
lead(num, 1, -1) OVER (PARTITION BY gr) AS lead
FROM t ORDER BY gr, num;

s SR to--m-- +
| gr | num | lead |
e e R +
A 1 |2 |
e e R +
A2 [3 |
e e Fomm - +
A3 -1 |
s SEEEE R +
|8 |4 |5 |
s SEEEE R +
|8 |5 [-1 |
s SR to--m-- +

nth_value()

OmucaHue BosBpalljaeT sHaueHHe, BEIYHUCIEHHOE JIJIsI N-0i CTPOKHU BHYTPH IPYIIIEI (CUMTAast
c.

Hcnosir30BaHHe nth_value(expression, n[ ORDER BY column][ IGNORE NULLS])
Ecyii TaKOM CTPOKU HeT, Bo3Bpalaercsa 3HaueHue NULL.

Ecianu YKa3aHO yC/JIOBHE ORDER BY, sHaueHMe BBIUHCIISIETCS C UCII0JIb30BaHUEM YKa3aHHOTO ITOpsaKa.

ITapaMeTphI

» IGNORE NULLS — 3HaueHUe BBIUHCISAETCS 6€3 yueTa CTPOK co 3HaueHueM NULL.
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v ITocmompems npumepul

CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES
('A', 1),
('A', 2),
('A*, 3),
('B', 4),
('B", 5);
SELECT gr, num,

nth_value(num, 3) OVER (PARTITION BY gr) AS third_value
FROM t ORDER BY gr, num;

e e et e S e &+
| gr | num | third_value |
S e et = S e &
A 1 |3 |
S b e S e +
A [2 |3 |
o e S e e +
A [3 |3 |
o e S +
| B | 4 | null |
L, R L — +
| B | 5 | null |
e e et e S e &+

ntile()

OnucaHue Pa3buBaeT Ka)K[yl TPYIIIy Ha num IIOATPYIII PaBHOTO (HACKOJBKO BO3MOKHO)
pasMepa U Bo3BpallaeT HOMep IOATPYIIIEL.

Hcmoip30BaHue ntile(num[ ORDER BY ordering])
Pa3bueHUe IPOUCXOAUT TaK, YTOOBI pasMephl IOATPYIII ObLIM MaKCUMAaIbHO OJIM3KUMU.

Ecsin ykasaHo yciaoBue ORDER BY, 3HaueHMe BRIUHMCIISETCS C UCIIOIb30BaHUEM YKa3aHHOTO ITOPSIKa.

v IIocmompems npumep

CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES
('A%, 1),
("'A", 2),
("A", 3),
('8", 4),
('B', 5);
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SELECT gr, num,
ntile(2) OVER (PARTITION BY gr) AS group_number
FROM t ORDER BY gr, num;

N S N — Hocoosocosoooos +
| gr | num | group_number |
N S R —— Feccococo=cooos +
A 1 |1 I
foscodbocoos focoscococoooos +
[A |2 |1 I
foocodbocoos Focoocococoooos +
A |3 |2 I
oo Poooocococoonos +
| B [ 4 |1 I
S S N Poooooocosoonos +
B |5 [2 I
N S N — Hocoosocosoooos +
percent_rank()
OnucaHue BeIuniciIieT OTHOCUTEIbHBIN PaHT TeKYyIed CTPOKU BHYTPH TPYIIIHL
Hcnosir30BaHue " percent_rank([ORDER BY column])®

Bosspaiaer 3HaueHue Tuna DOUBLE oT @ mo 1 BK/IHOUNTEJNbHO. OTHOCUTEJILHBIN PaHT BBIUHCIAETCS 110
dopmyste (rank - 1) / (obuee uucno ctpok rpynms - 1).

Ecsiz ykasaHo ycsioBue ORDER BY, 3HaueHMe BBIUMCIIIETCS C UCIIOIb30BaHUEM YKa3aHHOTO ITOPSIAKa.

v ITocmompems npumep
CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES
("A", 1),
("A", 2),
("A", 3),
('B", 4),
('B', 5);

SELECT gr, num,
percent_rank(ORDER BY num) OVER (PARTITION BY gr) AS percent_rank,
FROM t ORDER BY gr, num;

fmmm - fmmmmm oo +
| gr | num | percent_rank |
s BT fmmmmm e +
A |1 [@ |
s DT fmmmmm e +
| A |2 | 0.5 |
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e et Hommm oo +
A [3 |1 |
R Rt Hommm e +
| B [4 |0 I
bt T Fomm e +
|B [5 |1 I
b BT S T +
rank()
OnucaHue BosBpamaeT paHr (C HpOHYCKaMI/I) TEKYHlefI CTPOKHU BHYTPH I'PYIIIIBL.

Hcmosn30BaHHEe rank([ORDER BY column])
Eciyz ykasaHo ycioBue ORDER BY, 3HaueHMe BEIUMC/IAETCS C MCIIOJIE30BaHHUEM YKAa3aHHOIO II0PAAKa.

v ITocmompems npumep
CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES
('A", 1),
(A", 2),
('A", 2),
('A", 3),
('B", 4),
('B', 5);
SELECT gr, num,

rank (ORDER BY num) OVER (PARTITION BY gr) AS rank,
FROM t ORDER BY gr, num;

s S +
| gr | num | rank |
s Bt S +
A 1 |1
s Bt to-m - +
A 12 |2 |
fmmm - S +
A 12 |2 |
s BT R +
A 3 [4 |
s DT fmmmm - +
|8 |4 [1 |
s S +
|8 |5 [2 |
s Bt S +
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row_number ()

OnucaHue BosBpailiiaeT HoOMep TeKyIlei CTPOKU B e€ rpymiie (cuuTad ¢ 1).
Hcnosir30BaHHe row_number ([ORDER BY column])
Ecsu ykasaHo ycimoBue ORDER BY, 3HaueHMe BRIUMC/IAETCS C HCII0JIbL30BAaHUEM YKa3aHHOTO IIOpAKa.

v ITocmompems npumep
CREATE TABLE t(gr VARCHAR, num BIGINT);

INSERT INTO t VALUES
("A", 1),

(A", 2),

(A", 2),

(A", 3),

('B", 4),

("B", 5);

SELECT gr, num,
row_number () OVER (PARTITION BY gr) AS row_number,
FROM t ORDER BY gr, num;

e DR fmmmmm e +
| gr | num | row_number |
G DT fmmmmmmmmm e +
A 11 |1 |
s Bt fmmmm e +
| A 12 |2 |
s Bt tmmmmm e +
A 12 |3 |
fmmm oo fmmmmmmmmmm +
| A |3 |4 |
e BT fmmmmm e +
| B |4 [1 |
e DR fmmmmm e +
| B |5 |2 |
G DT fmmmmmmmmm e +

YTHINTEI

VTUIUTBH —3T0 QYHKIMHU 1 paboThl C JAaHHBIMH PasjIWYHBIX THUIIOB, KOTOpPHIE CJI0XKHO OTHECTH K
KOHKPETHOU KaTeropuu. X ommrcaHus COOpaHbI B 3TOM pas/ierie.

coalesce()

OnucaHue BosBpalaer mepBoe 3HaueHuwe, oTiImuHOoe oT NULL, m3 crvicka sHadyeHUH
apryMeHTOB.
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Hcnosinr30BaHHe coalesce(arqument1[, argument2, ...])
Eciu B equHCTBeHHOM apryMeHTe 3HaueHUe NULL, To BosBparmaetcs NULL.

v IIocmompems npumep

SELECT
coalesce(NULL, 'Tengri', NULL) AS result_1,
coalesce(NULL, "', NULL) AS result_2,
coalesce('Tengri') AS result_3,
coalesce(NULL) AS result 4;

fmmmmm e fmmmmm e fmmmmm e fmmmmm e +
| result_1 | result_2 | result_3 | result_4 |
fmmmmm e fmmmm e m e fmmmmm e +
| Tengri | | Tengri | null |
tmmmmm - tmmmmm e tmmmm e tmmmmm e +

generate_series()

OnucaHue CosfaeT CIIMCOK 3HaYeHUU B ialia3oHe MeXxny start u stop.
Hcnosir30BaHHe generate_series([start,] stop[, stepl])

[TapameTpsl start 1 stop o6pabaThIBarOTCA KaK "BKIIOUUTEIbHEIE".
3HaueHUe 110 YMOJIYaHUIO I start — 0, 1 step — 1.

v ITocmompems npumep

SELECT
generate_series(10) AS stop,
generate_series(5, 10) AS start_stop,
generate_series(5, 10, 2) AS start_stop_step;

S e e e e e e e e e o e e e &+
| stop | start_stop | start_stop_step |
fhm e e e e e e e e from e e e fm e e e e +
| {0,1,2,3,4,5,6,7,8,9,10} | {5,6,7,8,9,10} | {5,7,9} |
oy e = S o e e frmmm e e +

hash()

Onucanue BosBpalraer xeIlr JaHHBIX U3 argument B BIijie UHCIIA.
Hcmosb3oBaHue hash(argument)
v ITocmompems npumep

SELECT
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hash('Tengri') AS hash;

4o +
| hash |
o +
| 15418814193266442000 |
T +
read csv()
OnucaHue YuTaeT pai .csv U 3alIUChIBaeT IPOUUTAHHbIE JaHHbIE B TaOJIHILY.
Hcmosp30BaHUue

read_csv(filepath[,
skip = 5,
header = FALSE,
all_varchar = TRUE]
)

YuraeT ¢amy .csv II0 yKasaHHOMY ItyTH filepath M 3ammceiBaeT IIpOYMTaHHBIE TaHHbIE B TaOJIHILY.
[IpoycKk HayaJbHBIX CTPOK, IIpUBEJEHHE THUIIOB M HACTPOMKH 3aroJIOBKOB KOJIOHOK MOTYT
PeryjupoBaThCs ONIIMOHAIbHBIMU IIapaMeTpaMHu.

Jly1s1 3arpy3KH GariIoB .cSsV € JIOKAJIbHOTO KOMITBIOTepa BOCIIONIb3yHTech MacTepoM 3arpy3KH.

IlTapaMeTpsI

* skip — ONIIMOHAJIBLHBIN IIapaMeTp, YKa3bIBAIOIIHUN KOJIMYECTBO HadaJbHBIX CTPOK ¢ariiyia, KOTOpPbIE
cjIefyeT IIPOITYCTUTh IIPHU UTeHUH (BKJ/IX0Uasi IIEPBYI0 CTPOKY!)

* header — onIoHaJILHBIN IIapaMeTp, YKa3bIBalOIIUM Ha TO, HY’KHO JIM UHTepPIIPeTUPOBATh IIEPBYIO
CTPOKY TabJIUITBI KaK CTPOKY 3aroJI0BKOB KOJIOHOK (110 ymosrgaHuio — TRUE)

* all_varchar — onmuoHa/J bHBIN TapaMeTp; ecau TRUE, To mpuBefieHNe TUIIOB Oy/leT OTK/IIOUEHO U THUII
BCeX KOJIOHOK 06y/ieT TeKCTOBBIM (110 ymordaHuio — FALSE)

v ITocmompems npumepul

B ripuMepax Ucrosb3yerca ¢ania strava_activities.csv U3 crieHapysa AHaIM3 Te0/laHHbBIX CIIOPTUBHBIX
TPeKepoB.

BhIBe/leM IepBble IIATh CTPOK U3 daiisa 6e3 UCII0Ib30BaHUS OMITMOHAIbLHBIX ITapaMeTPOB QYHKITUH:

SELECT *

FROM read_csv('abogdanov/734b6e098011_strava_activities.csv')

LIMIT 5
T — e B e e e e e e B e
e T e oo S e T e
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https://tngri.postgrespro.ru/documentation/ru/stable/_attachments/strava_activities.csv

| Activity ID | Activity Date | Activity Name | Activity Type |
Activity Description | Elapsed Time | Distance | Max Heart Rate | Relative Effort | Commute
| Activity Private Note | Activity Gear | Filename | Athlete Weight
| Bike Weight | Elapsed Time_1 | Moving Time | Distance_1 | Max Speed | Average Speed |
Elevation Gain | Elevation Loss | Elevation Low | Elevation High | Max Grade | Average
Grade | Average Positive Grade | Average Negative Grade | Max Cadence | Average Cadence |
Max Heart Rate_1 | Average Heart Rate | Max Watts | Average Watts | Calories | Max
Temperature | Average Temperature | Relative Effort_1 | Total Work | Number of Runs |
Uphill Time | Downhill Time | Other Time | Perceived Exertion | Type | Start Time |
Weighted Average Power | Power Count | Prefer Perceived Exertion | Perceived Relative
Effort | Commute_1 | Total Weight Lifted | From Upload | Grade Adjusted Distance | Weather
Observation Time | Weather Condition | Weather Temperature | Apparent Temperature |
Dewpoint | Humidity | Weather Pressure | Wind Speed | Wind Gust | Wind Bearing |
Precipitation Intensity | Sunrise Time | Sunset Time | Moon Phase | Bike | Gear |
Precipitation Probability | Precipitation Type | Cloud Cover | Weather Visibility | UV
Index | Weather Ozone | Jump Count | Total Grit | Average Flow | Flagged | Average Elapsed
Speed | Dirt Distance | Newly Explored Distance | Newly Explored Dirt Distance | Activity
Count | Total Steps | Carbon Saved | Pool Length | Training Load | Intensity | Average
Grade Adjusted Pace | Timer Time | Total Cycles | Recovery | With Pet | Competition | Long
Run | For a Cause | Media |

176



fmmmmm e fmmmmm e fmmmmm e e o mm e
tmmmm e Hmmmm e Hmmmmmmm e R e Hmmmm e
fmmmmm e T T e aEnr Fmmmmmm e
fmmmmm e fmmmmmmmemem - fmmmmmmm e fmmmmm
fmmmmm e Hmmmmmm e tmmmmm - tmmmmm - fmmmmmm e tmmmmm - fmmmmmm e
e +

| 187782986 | Aug 31, 2014, 10:54:43 AM | U3 poma k pomutensam | Ride | null

| 2462 | 19.41 | null | null | false | null

| Merida S-Presso 900d | activities/187782986.gpx | 83 | 11 | 2462

| 2286 | 19415.4 | 13.5 | null | 158.2 | null

118.2 | 206 | 12 | 0.3 | null | null
| null | null | null | null | null | 192
| null | null | null | null | null | null
| null | null | null | null | null | null | null
| null | null | null | 0 | null

| null | null | null | null |
null | null | null | null | null | null
| null | null | null | null | null | null

| 1512511 | null | null | null | null | null

| null | null | null | null | null | null | null

| null | null | null | null

null | null | null | null | null | null

| null | null | null | null | null | null | null

null |

fmmmmmmmm e o LT T TP ST

L EEEEE R fmm e tmmmm e T e
fmmmmmmm - e mmmmm e fmmmmmmm e fmmmm e
fmmmmm e fmmmmm e fmmmmmmmmm e fmmmmmmmm e fmmmmm e fmmmmm e
fmmmm e Fmmmmm e fmmmmm e fmmmmm e Fmmmmmm e
fmmmmmmmm e fmmmm e oo oo

fmmmm e Hmmmmmm oo e m e e m e fmmmmm e m

fmmmm e tmmmm e Fmmmmmmmmm e e mmm e o mmm oo
tmmmm e Hmmmm e tmmm e tmmm e tmmmm e

fmmmmm e tmmmm - Fmmmmm e e mmm e fmmmmm e

i mm e fm fmmmmmmmmm e fmmmmm e
fommm e e T e

fmmmmm e fmmmmmmm e fmmmmm e e E T BET T
tmmmm e R TR Hmmmmmm e R Fmmmmm e

fmmmmm e Fmmmmm e R R e

fmmmmmmm e fmmmmmmmm e fmmmmmmmm e fmmmmm e fmmmmmmmm e

fmmmmm e Hmmmmmmmmm e Fmmmmmmmmme e tmmmm - e fmmmmm e
i mmm e T T e fmmmmmm oo
fmmmmm e Hmmmmmm e fmmmmm e e S
fmmmmm e Fmmmmmm oo tmmmm e tmmmmm e Fmmmmmm e tmmmm e Fmmmmmmmmeee e
tommm - +

| 187840092 | Aug 31, 2014, 12:48:49 PM | MocneobeneHHbiii 3ae3n | Ride | null

| 2396 | 15.9 | null | null | false | null

| null | activities/187840092.gpx | 83 | null | 2396

| 1920 | 15906.6 | 13.4 | null | 93.9 | null

122.5 | 214.6 | 8.8 | -0.5 | null | null
| null | null | null | null | null | 178
| null | null | null | null | null | null



| null | null | null | null | null | null | null

| null | null | null | 0 | null

| null | null | null | null |
null | null | null | null | null | null
| null | null | null | null | null | null

| null | null | null | null | null | null

| null | null | null | null | null | null | null

| null | null | null | null

null | null | null | null | null | null

| null | null | null | null | null | null | null

null |

fmmmmmmmm e fmm e L E LD CT TR SRR

o m e fmmmmm e tmmmm e T T

fmmmm e i mm e fmmmmmmm e e

fommm oo tmmmm e e m e  EREEEEEEEE Hmmmmm e tmmmm e
fmmmmm e Fmmmmmm e fmmmmmmmmm e Fmmmmm e Fmmmmmmmm e
fmmmmmmmmm e fmmmmmmmmm e o mmmm o fmmmm e

fmmmm e Hmmmmmm e fmmmmm e o m e fmmmm e

fmmmm e R L Fmmmmm e fmmmmm e o m e
fmmmmm e Hmmmm e tmmmmm e e m e fmmmmm e

fmmmmm e tmmmm - Fmmmmm e e m oo fmmmmm e
R o tmmmm - e
fmmmm e R L E e TR T e Lt

fmmmmm e fmmmmmmmm e fmmmmm e fmmmmmm e
fmmmmm e tmmmm e Hmmmmmm e e fmmmmm e
fmmmmmmmm e Fmmmmm oo R R e

D T ECE TR tmmmmm e D EE TR tmmmmm e Fmmm e

fmmmmm e Fmmmmm e Fmmmmmmmmme e Fmmmmm - e m e Fmmmmm e
T T T T T TP S fmmmmmmmmmem -
fmmmmm e fmmmmmm e fmmmmm e T T
fmmmmm o Fmmmmmmmmme oo R L o fmmmmmm oo R L fmmmmm oo
tmmmmmm +

| 187844596 | Aug 31, 2014, 1:29:23 PM | MocneobeneHHbii 3ae3n | Ride | null

| 103 | 0.7 | null | null | false | null

| null | activities/187844596.gpx | 83 | null | 103

| 103 | 708.4 | 8.4 | null | @ | null

127.4 | 136 | 3.7 | 1.2 | null | null
| null | null | null | null | null | 172
| null | null | null | null | null | null
| null | null | null | null | null | null | null
| null | null | null | 0 | null

| null | null | null | null |
null | null | null | null | null | null
| null | null | null | null | null | null

| null | null | null | null | null | null

| null | null | null | null | null | null | null

| null | null | null | null

null | null | null | null | null | null

| null | null | null | null | null | null | null

null |

 EREEEEEEEE e TR T

fmmmmm o fmmmmm e e e E TR ST

fmmmm e fmmmmmmm e fmmmmmmmm e fmmm e
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| 187850580 | Aug 31, 2014, 1:37:59 PM | Kpbmatckoe mambii kpyr | Ride | null

| 561 | 4.4 | null | null | false | null

| null | activities/187850580.gpx | 83 | null | 561

| 561 | 4414.1 | 13.6 | null | 46.7 | null

137.6 | 179.4 | 10.4 | -0.1 | null | null
| null | null | null | null | null | 192
| 120 | null | null | null | null | null
| null | null | null | null | null | null | null
| null | null | null | 0 | null

| null | null | null | null |
null | null | null | null | null | null
| null | null | null | null | null | null

| null | null | null | null | null | null

| null | null | null | null | null | null | null

| null | null | null | null |
null | null | null | null | null | null

| null | null | null | null | null | null | null



fmmmmm e Fmmmmmmmmee o Fmmmmm e T T
tmmmm e Hmmmmmm e tmmmm e R Hmmmmmm e tmmmm e Hmmmmmm e
tmmm - +

| 187867604 | Aug 31, 2014, 1:59:58 PM | MocneobeneHHbiii 3ae3n | Ride | null

| 886 | 5.03 | null | null | false | null

| null | activities/187867604.gpx | 83 | null | 886

| 820 | 5036.3 | 10.6 | null | 34.6 | null

123 | 156.7 | 7.3 | 0.3 | null | null
| null | null | null | null | null | 127
| null | null | null | null | null | null
| null | null | null | null | null | null | null
| null | null | null | 0 | null

| null | null | null | null |
null | null | null | null | null | null
| null | null | null | null | null | null

| null | null | null | null | null | null

| null | null | null | null | null | null | null

| null | null | null | null

null | null | null | null | null | null

| null | null | null | null | null | null | null

null |

fmmmm e o T S

fmmmm o fmmmmmmmmm e o m e e EE T T ST T
fmmmm e m i m e o m e e
fmmmmm e Fmmmmm e fmmmmm e fmmmmmmmm e Fmmmmm oo o
 EEEE TR Hmmmmm e e m e Hmmmm e Fmmmmm e
fmmmmmmmmm e fmmmmm e e mmm oo o m e

fmmmmmmmm e fmmmmmmmmm oo fmmmmmmmmm e fmmmmmmmmmm e fmmmmmmmmm e

fmmmm e tmmmmm - Fmmmmmmmm e e mm e e mmm e
fmmmmm o Fmmmm e fmmmmm e fmmmmm e fmmmmm o

T TR tmmm - tmmmmm e e tmmmmm e

fmmmm e e e fmmmmmmmm e o mmm e
 EEREEEEEEEE o e R

fmmmmm e fmmmmm e fmmmmm e fmmmmmm o
fmmmmm e Fmmmm e Fmmmmmmmmmee oo o fmmmmm e

fommm e Hmmmmm e R i e

fmmmmm e fmmmmm e fmmmmm e e o mm e

tmmmm e Hmmmm e Hmmmmmmm e R e Hmmmm e
fmmmmm e T T e aEnr Fmmmmmm e
fmmmmm e fmmmmmmmemem - fmmmmmmm e fmmmmm
fmmmmm e Hmmmmmm e tmmmmm - tmmmmm - fmmmmmm e tmmmmm - fmmmmmm e
e +

BbIBe/leM IepBble IIATh CTPOK U3 daiina .x1sx, MTHOPUPYS CTPOKY 3aT0JI0BKOB:
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SELECT *
FROM read_csv('abogdanov/734b6e098011_strava_activities.csv',
header = FALSE

)
LIMIT 5



| column@@
column@4
column@9 |
columni3
| column20
| column26
column30
| column36
column41
| column4?
| column52
column56
columnb
| column67
column7?2
column78
column83
column88

| column@1

| column@5

| column@2

column1@

| column14
| column21

| column@6 | column@7

| column11

| column15

| column22

| column27

| column31

| column32

| column16

| columni2
| column17 | column18

| column23
| column28

| column33

| column@3

| column@8

| column24

| column29
| column34 | column35

| column19

| column25

| column37

| column42
| column48
| column53

| column43

| column38

| column39

| column4@

| column44 | column4b

| column46

| column49

| column54

| column62
| column68

| column57

| column63
| column69 | column7@

| column73

| column50 | column51

| column55

| column58 | column59 | column6@

| column64

| column74 | column75

| column65
| column71

| column66

| column76

| column77

| column89
column93 | column94 | column95

| column79 | column80

| column84

| column90

| column81
| column85

| column91
| column96 | column97

| column82

| column86

| column98 |

| column87

| column92 |
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fmmmmm o oo Fmmmmmm oo o Fmmmmm oo
 EREEEEEEEE Hmmmmm e tmmmm e R e TR

fmmmmm e fmmmmm e fmmmmm e Fmmmmm e fmmmmmmmm e
fmmmmmmmmm e fmmmmmmmeem - fmmmmmmmmmmee - L o mmmm e

fmmmm e oo o Hmmmmmm e
fmmmmmmmm e Fmmmmmm oo T T fmmmmmmmm e
e tmmmmmm e m Fmmmmm e tmmmmm e tmmmmm e

fmmmmm e tmmmmm e Fmmmmmm e tmmmmm e +

| Activity ID | Activity Date | Activity Name | Activity Type |
Activity Description | Elapsed Time | Distance | Max Heart Rate | Relative Effort | Commute
| Activity Private Note | Activity Gear | Filename | Athlete Weight

| Bike Weight | Elapsed Time | Moving Time | Distance | Max Speed | Average Speed |
Elevation Gain | Elevation Loss | Elevation Low | Elevation High | Max Grade | Average
Grade | Average Positive Grade | Average Negative Grade | Max Cadence | Average Cadence |
Max Heart Rate | Average Heart Rate | Max Watts | Average Watts | Calories | Max
Temperature | Average Temperature | Relative Effort | Total Work | Number of Runs | Uphill
Time | Downhill Time | Other Time | Perceived Exertion | Type | Start Time | Weighted
Average Power | Power Count | Prefer Perceived Exertion | Perceived Relative Effort |
Commute | Total Weight Lifted | From Upload | Grade Adjusted Distance | Weather
Observation Time | Weather Condition | Weather Temperature | Apparent Temperature |
Dewpoint | Humidity | Weather Pressure | Wind Speed | Wind Gust | Wind Bearing |
Precipitation Intensity | Sunrise Time | Sunset Time | Moon Phase | Bike | Gear |
Precipitation Probability | Precipitation Type | Cloud Cover | Weather Visibility | UV
Index | Weather Ozone | Jump Count | Total Grit | Average Flow | Flagged | Average Elapsed
Speed | Dirt Distance | Newly Explored Distance | Newly Explored Dirt Distance | Activity
Count | Total Steps | Carbon Saved | Pool Length | Training Load | Intensity | Average
Grade Adjusted Pace | Timer Time | Total Cycles | Recovery | With Pet | Competition | Long
Run | For a Cause | Media |

| 187782986 | Aug 31, 2014, 10:54:43 AM | U3 pmoma k pomutensam | Ride | null
| 2462 | 19.41 | null | null | false | null
| Merida S-Presso 900d | activities/187782986.gpx | 83.0 | 11.0 | 2462.0



| 2286.0 | 19415.4 | 13.5 | null | 158.2 | null |
118.2 | 206.0 | 12.0 | 0.3 | null | null
| null | null | null | null | null | 192.0
| null | null | null | null | null | null
| null | null | null | null | null | null |
null | null | null | null

| 0.0 | null | null | null | null

| null | null | null | null | null |
null | null | null | null | null | null
| null | null | 1512511.0 | null | null | null

| null | null | null | null | null | null |
null | null | null | null | null

null | null | null | null | null

null | null | null | null | null | null
| null | null | null | null | null |

fmmmmm e o e L E T T RS SRR
fmmmmmmmm e fmmmmmmmemm oo fmmmmm e T T S
fmmmmm - e m e fmmmmm e e
fmmmmm e oo fmmmmm e fmmmmmmmmm e fmmmmm e fmmmmmmmm e
fommmm e e m e fmmmmm e Hmmmmm e Fmmmmm e
fmmmmmmmmm e fmmmm e o mm oo e m oo
 EEREEEEEEEE Hmmmmm e Fmmmmm oo oo tmmmm -

fmmmm e tmmmmm e Fmmmmmmmmm e fmmmmm e fmmmmmmmm e
fmmmmm e Fmmmm e fmmmmm e fmmmmm e fmmmmm e

fmmmmm e fmmmmm e fmmmmm e e mm e fmmm e

i m e o e e nn TETT TR
 EREEEEEEEE R T T R e e

fmmmmm e fmmmmmmmm e Fmmmmm e o mmm e oo
fmmmmmmmmm e fmmmmmm e fmmmmmmmmmmee - fmmm fmmmmm e

fmmmm e Hmmmmm e tmmmmmm e tmmmmm - e

fmmmmm e fmmmmmmmm e fmmmmmmmm e fmmmmm e fmmmmm e
fmmmmm e Hmmmmmm e Hmmmmmmm e tmmm e oo

fmmmm e oo i mm o e Fmmmmmm e
 EEREEEEEEEE Hmmmmmm e e tmmmmm -

e m e e fmmmmm e fmmmmm e fmmmmm e fmmmmm e
fmmmmmmmm e o m e fmmmmmm oo oo +

| 187840092 | Aug 31, 2014, 12:48:49 PM | MocneobeneHHbii 3ae3n | Ride | null
| 2396 | 15.90 | null | null | false | null

| null | activities/187840092.gpx | 83.0 | null | 2396.0
| 1920.0 | 15906.6 | 13.4 | null | 93.9 | null |
122.5 | 214.6 | 8.8 | -0.5 | null | null
| null | null | null | null | null | 178.0
| null | null | null | null | null | null
| null | null | null | null | null | null |
null | null | null | null

| 0.0 | null | null | null | null

| null | null | null | null | null |
null | null | null | null | null | null
| null | null | null | null | null | null

| null | null | null | null | null | null |
null | null | null | null | null

null | null | null | null | null

null | null | null | null | null | null
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| null | null | null | null | null |

| 187844596 | Aug 31, 2014, 1:29:23 PM | MocneobeneHHbii 3ae3n | Ride | null

| 103 | 0.70 | null | null | false | null

| null | activities/187844596.gpx | 83.0 | null | 103.0

| 103.0 | 708.4 | 8.4 | null | 0.0 | null |
127.4 | 136.0 | 3.7 | 1.2 | null | null
| null | null | null | null | null | 172.0
| null | null | null | null | null | null

| null | null | null | null | null | null |
null | null | null | null

| 0.0 | null | null | null | null

| null | null | null | null | null |
null | null | null | null | null | null
| null | null | null | null | null | null

| null | null | null | null | null | null |
null | null | null | null | null

null | null | null | null | null

null | null | null | null | null | null
| null | null | null | null | null |
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fmmmmm e tmmmm e Hmmmmmm e e fmmmmm e
fmmmmmmmm e Fmmmmm oo o fmmmm e o

D T ECE TR tmmmmm e D EE TR tmmmmm e Fmmm e

fmmmmm e Fmmmmm e Fmmmmmmmmme e fmmmm e o

fmmmmmmmmm e fmmm fmmmm e fmmmmmm e
fmmmm e Fmmmmmmmmme e R T fmmmmm e

i m e e LTt TR T fmmmmm e fmmmmm e

fmmmm e R Hmmmmmm e tmmmmm e +

| 187850580 | Aug 31, 2014, 1:37:59 PM | KpbmaTckoe mambiii kpyr | Ride | null

| 561 | 4.4 | null | null | false | null

| null | activities/187850580.gpx | 83.0 | null | 561.0

| 561.0 | 4414.1 | 13.6 | null | 46.7 | null |
137.6 | 179.4 | 10.4 | -0.1 | null | null
| null | null | null | null | null | 192.0
| 120.0 | null | null | null | null | null

| null | null | null | null | null | null |
null | null | null | null

| 0.0 | null | null | null | null

| null | null | null | null | null |
null | null | null | null | null | null
| null | null | null | null | null | null

| null | null | null | null | null | null |
null | null | null | null | null |
null | null | null | null | null

null | null | null | null | null | null
| null | null | null | null | null |

 EREEEEEEEE e TR T

fmmmmm o fmmmmm e e e E TR ST
fmmmmm e fmmmmmmm e fmmmmmmmm oo fmmmmm e

fmmmm e fmmmmm e fmmmmm e fmmmmm e fmmmmm - fmmmmm e

fmmmm e Fmmmmm e fmmmmmmmmm e o m e fmmmmm e

fmmmmm e m fommmm e e e

fmmmmm e Fmmmmmm e fmmmmm e o mm e fmmmmmmmm e

oo m - tmmm - Hmmmmmm e e Fmmm e
fmmmmm e Fmmmmmm e fmmmmm e fmmmmmmm e fmmmmm e

fmmmmm e fmmmmm e fmmmmmmmmme o fmmmmm o fmmmmmmmm e

o e e R nEEntt EEEEEEEREEEEEEEE
fmmmmmmmm e oo T T S

b m e oo tmmmm e et BEE R
fmmmmm e Fmmmmmm e Fmmmmmmmmme e oo Fmmmmmmmm e
fmmmmmmmm e fmmmmm e fmmmmm e S fmm

fmmmmm e fmmmm e i mm e fmmmmm e fmmmmm e

fmmmmm o Fmmmmm oo Fmmmmmm oo R oo

fommmm e o e Hmmmm e
fmmmmm e Fmmmmmmmmme oo R e E T SR fmmmmmmmm oo
e R S tommmm - tommm e

fmmmm e tmmmmm e Fmmmmmm e tmmmmm e +

read_parquet()

OnucaHue

YuraeT Qaila .parquet U 3amMchIBaeT IIPOYUTAHHBIE JaHHBIE B Ta0OJIHUITY.
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Hcnosinr30BaHHe read_parquet(filepath)

YuTaeT ¢aitn .parquet 1mo ykazaHHoMy IryTu filepath 1 3amuchIBaeT MpoyUTaHHBIE TaHHBIE B TaOJIHILY.

JUts1 3aTpy3KU QaiiyioB .parquet ¢ I0KaJIbLHOTO KOMIIbIOTEpa BOCIIOJIb3YyHTech MacTepoM 3arpysKH.

v ITocmompems npumep

3arpysum uepe3 MacTep 3arpysky OGUH U3 QalyIoB C JAHHBIMHU OTCIO/[a K IIPOYUTAEM €ro:
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SELECT *
FROM read_parquet('abogdanov/05e4fddda22d_green_tripdata_2025-01.parquet")
LIMIT 5

DR T e T PR e SRR EEE PR
 EREEEEEE R LR EE TP R EEE TP e  ERREEE T
e Hommmmmo R e T Hommmmm oo  ERRDEE T R P PP TR
 REEE TR REEEE TP  EREEEEE e s  EGREEE R R +

| VendorID | lpep_pickup_datetime | lpep_dropoff_datetime | store_and_fwd_flag | RatecodelD
| PULocationID | DOLocationID | passenger_count | trip_distance | fare_amount | extra |
mta_tax | tip_amount | tolls_amount | ehail_fee | improvement_surcharge | total_amount |
payment_type | trip_type | congestion_surcharge | cbd_congestion_fee |

Fommm - TR o Fomm e
Fommm e dommm e dommm e T domm e R L
e R Rt Hommmmmmmmo o Hommmm oo Hommmmm o R LR

Fomm e domm e ommm o o m e Fmmm e +

| 2 | 2025-01-01 00:03:01 | 2025-01-01 00:17:12 | N | 1

| 75 | 235 | 1 | 5.93 | 24.7 | 1 | 9.5
| 6.8 | 0 | null | 1 | 34 | 1

| 1 | @ | @ |

Hommm e o m e e o m e
e Hommmmmmm oo e s Hommmmm e Hommmmmmmm oo e
e R Homm e Hmmmm - Hommm e e

Fommmm oo Hommmm oo Hommmm oo R e Homm e +

| 2 | 2025-01-01 00:19:59 | 2025-01-01 00:25:52 | N | 1

| 166 | 75 | 1 | 1.32 | 8.6 | 1 | 0.5
| 0 | 0 | null | 1 | 11.1 | 2

| 1 | @ | @ |

R TR T LR oo m e

Hommm oo R e R e ommm e omm e omm o
t--m--m- tommmmmmm-  EEEEEEEEE T T tommmmmm e Fmm e
T Hommmm oo R e R TR Hommmm oo +

| 2 | 2025-01-01 00:05:29 | 2025-01-01 00:07:21 | N | 5

| 171 | 73 | 1 | 0.41 | 25.55 | @ | 0

| 0 | 0 | null | 1 | 26.55 | 2

| 2 | @ | @ |

Fommm - TR o Fomm e

Fommm e dommm e dommm e T domm e R L
R R Rt Hommmmmmmmo o Hommmmm oo et R TR E R

Fomm e domm e ommm o o m e Fmmm e +

| 2 | 2025-01-01 00:52:24 | 2025-01-01 01:07:52 | N | 1

| 74 | 223 | 1 | 4.12 | 21.2 | 1 | 9.5


https://www.nyc.gov/site/tlc/about/tlc-trip-record-data.page

Hommmmmmm - D e L P L P e oo
et R E e e et oo T
+------- e oo oo Fommmm o oo m e
Hommmm oo R E TP e e E T e e e E T e +
| 2 | 2025-01-01 00:25:05 | 2025-01-01 01:01:10 | N | 1
| 66 | 158 | 1 | 4.71 | 33.8 | 1 | 0.5
| 7.81 | 0 | null | 1 | 46.86 | 1
| 1 | 2.75 | 0 |
Hommmm oo R e R e e E L PP PP R EE LR R
e oo R T oo oo R T
R et ommmmm oo ommmmmm oo e T e e it et
Hommmm oo R R E TR s om e oo +

read_x1sx()

OnucaHue YuTaeT Gaii .x1sx U 3alIUChIBaeT IPOUYUTAHHbIE JJaHHbIE B TaOJIUILY.

Hcnosib30BaHUue
read_x1sx(filepath[,

sheet = 'Nuct1’',
range = 'A5:E100',
stop_at_empty = TRUE,
header = TRUE,

all _varchar = TRUE]

)

YuTaeT dpaiir .x1sx o ykasaHHoMy ItyTH filepath u 3amuchIBaeT IpoYUTaHHBIE IaHHBIE B Ta6uIly. Eciiu
yKa3aH Jiuana3oH JJIs1 YTeHUsI WK JUCT $ailsa, To BRIOUpaeT TOJIHLKO YKa3aHHbIe aHHEIe. [IpHuBeieHIe
THITOB Y HACTPOMKH 3aT0JIOBKOB KOJIOHOK MOTYT PETYJIHPOBAThCS OIMITMOHAIbHBIMH ITapaMeTPaMH.

JlJ11 3arpysKH $amiIoB .X1SxX € JIOKaJIbHOT0 KOMIIBIOTepa BOCIIOIbL3YHUTeCh MacTepoM 3arpysKHu.

ITapaMeTphI

* sheet —onIMOHAaNILHBIA IapaMeTp, YKasbIBAWIINN HUMd JucTa ¢anma .xlsx i1 uTeHUs. Ilo
YMOJIYaHUI0 6GepeTcs IePBBIU JIKCT.

* range — OIIMOHAJILHBIN IlIapaMeTp, yKasbIBalOIWIM AuanasoH KJIeTOK Tabuuilel ¢amia .xLlsx masa
yTeHHd. /lHaliasoH yKasbIBaeTCs OT JIEBOM BepXHeM KJIeTKH [0 IIpaBOM HIDKHEH, HallpuMep: range =
"A5:E100".

B03MOXKHO HeCcTporoe ykasaHue aAualiasoHa, HallpuMep:

o range = 'A:E100' — BBIOepeT KJIETKH OT IEPBOM B KOJIOHKe A 110 E100

o range = 'B:E'—BpIGepeT KJIeTKU OT IIePBOM B KOJIOHKe B /0 IocieHell B KoJioHKe E (B aTOM
cilydyae peKOMeH/IyeTCsd UCII0JIb30BaTh orpaHuyeHue stop_at_empty = TRUE, cMm. ipuMep HIKe)

* stop_at_empty — OonIMOHA/JILHBINA IIapaMeTp, YKa3bIBAIOIUM Ha TO, HY)KHO JIM IIpepBaTh YTeHHeE Ha
IIePBOM IIyCTOM CTPOKE TabJIUITBI

* header — oII[MOHAJBLHBIN ITapaMeTp, YKasblBAaKWIUN Ha TO, HY)KHO JIM WHTEPIIPETUPOBATh IIEPBYIO
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CTPOKY TabJIUITBI KaK CTPOKY 3ar0JIOBKOB KOJIOHOK (110 yMosrduaHui0 — TRUE, ecti B IIepBOM CTPOKe HET
IIYCTHIX KJIETOK)

* all_varchar —onuoHa/JbHBIN TapaMeTp; ecau TRUE, To IpuBefieHNe TUIIOB Oy/leT OTK/IIOUEHO U THUII
BCeX KOJIOHOK 06y/ieT TeKCTOBBIM (110 ymordaHuio — FALSE)

v ITocmompems npumepul

B mpuMepax ucrosb3yerca ¢aia instagram_example_result_T.xlsx M3 clieHapuss AHa/In3 [aHHBIX U3
mocToB Instagram™.

BhIBe/leM IepBble IIITh CTPOK U3 daiisa 6e3 UCII0Ib30BaHUS OMITMOHAIbLHBIX ITapaMeTPOB QYHKITUH:

SELECT *

FROM read_x1sx('abogdanov/b95f3e020363_instagram_example_result_1.x1sx")

LIMIT 5
fmmmmmm e e R L Fmmmmmmm - Hmmmmmmmm e Fmmmmmmm— e
fmmmmmmmmmmmean +
| artist_name | songs | ig_posts | comments | tagged_users | likescount |
repliescount |
fmmmmm e R Hmmmmmm oo Hmmmmmm oo Hmmmmmmmm e Fmmmmmmmm oo
fmmmmmmmmm e e +
| "telfarglobal” | 9 | 136 | 985 | 120 | 634 | 156
|
e - R S S S S SR ——— S
T T +
| "everlane" | 1 | 95 | 532 | 6 | 513 | 65
I
fmmmmmm e e R L Fmmmmmmm - Hmmmmmmmm e Fmmmmmmm— e
fmmmmmmmmmmmean +
| "asos" | 3 | 93 | 503 | 60 | 583 | 85
|
fmmmmm e R Hmmmmmm oo Hmmmmmm oo Hmmmmmmmm e Fmmmmmmmm oo
fmmmmmmmmm e e +
| "victoriassecret" | 1 | 83 | 686 | 49 | 185 | 16
|
e - R S S S S SR ——— S
T T +
| "summerfridays" | 2 | 65 | 574 | 48 | 173 | 18
I
fmmmmmm e e R L Fmmmmmmm - Hmmmmmmmm e Fmmmmmmm— e
fmmmmmmmmmmmean +

BhIBe/leM IepBble IIATh CTPOK IIEPBHIX UeThIPeX KOJIOHOK M3 datiia .x1sx:

SELECT *
FROM read_x1sx('abogdanov/b95f3e020363_instagram_example_result_1.x1sx"',
range = 'A1:D6'
)
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https://tngri.postgrespro.ru/documentation/ru/stable/_attachments/instagram_example_result_1.xlsx

D EEECE R tmmmm tmmmm e R +
| artist_name | songs | ig_posts | comments |
fmmmmm e N L S +
| "telfarglobal” | 9 | 136 | 985 |
fmmmmm o e R L o +
| "everlane" | 1 | 95 | 532 |
fmmmmm oo R tmmmm e tmmmmm e +
| "asos" | 3 | 93 | 503

o mm oo R tmmmmm e tmmmmm e +
| "victoriassecret" | 1 | 83 | 686 |
o m e tmmmmm - tmmmmm e m tmmmmm e m +
| "summerfridays" | 2 | 65 | 574 |
D EEECE R tmmmm tmmmm e R +

BriBesieM KOJIOHKH C A 110 C 13 daiima .x1sx, [JIg 3TOT0 HUCIIOIb3yeM [HAIla30H 110 UMeHaM KOJIOHOK U
rmapaMeTp stop_at_empty (MHaue y quariasoHa He Gy/eT SIBHOM IpaBOM I'PaHUITLI, TaK KaK He yKasaHa
KOHeUHas KJIeTKa AHaIla3oHa):

SELECT *
FROM read_x1sx('abogdanov/b95f3e020363_instagram_example_result_1.x1lsx',
range = 'A:C’',
stop_at_empty = TRUE

)
= = e e tmmmm tmmm e +
| artist_name | songs | ig_posts |
o= = to-mm - tmmmm - +
| "telfarglobal” | 9 | 136
e = e e e e N R +
| "everlane" | 1 | 95 |
e e e e R e +
| "asos" | 3 | 93 |
= = e e e e tmmmmm - fmmmm e +
| "victoriassecret" | 1 | 83
= = e e e e tmmmmm - tmmmmm e +
| "summerfridays" | 2 | 65 |
= = e e tmmmm tmmm e +
| .. |- | |
o= = to-mm - tmmmm - +
226 rows

cast()
OmucaHue ITpuBOAUT TUII JAHHBIX K YKa3aHHOMY.

Hcnosir30BaHHe cast(argument AS DATA_TYPE)

[IpUBOJUT THII [JaHHBLIX apryMeHTa K yKasaHHOMY. B ciiyyae HeBO3MOJKHOCTHU IIpUBEJIEHHSI BBHIJjaeT
OIIIUOKY.
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CMm. Takoke try_cast(), Omepartop ::.

v ITocmompems npumepul

SELECT
cast('1" AS BIGINT) AS result_1,
cast('00:00:00.0' AS TIME) AS result_2,

cast('2025-12-03T00:00:00.0' AS TIMESTAMP) AS result_3;

fmmmmm e fmmmm e m fmmmmm e +
| result_1 | result_2 | result_3 |
tmmmmm - tmmmmm e e E R +
| 1 | 00:00:00 | 2025-12-03 00:00:00 |
tmmm e tmmm oo e +
SELECT

cast('Tengri' AS BIGINT); -- error expected

ERROR: ConversionException: Conversion Error: Could not convert string 'Tengri' to INT64

try_cast()

OnucaHue [IpUBOIUT THUII JAHHBIX K YKa3aHHOMY.
Hcmoibp30BaHue try_cast(arqument AS DATA_TYPE)

HpI/IBO]_'[I/IT THII JaHHBIX apPIr'YMeHTa K YKda3aHHOMY. B CJIydae HeBO3MOKHOCTH IIpHUBEAEHHS BO3BPAIllde€T
NULL.

CMm. TakKe cast(), Omeparop ::.

v ITocmompembs npumepbl

SELECT
try_cast('1' AS BIGINT) AS result 1,
try_cast('00:00:00.0' AS TIME) AS result_2,
try_cast('2025-01-01700:00:00.0"' AS TIMESTAMP) AS result_3,
try_cast('Tengri' AS BIGINT) AS result_4, -- null expected
try_cast('00:00:00.0' AS TIMESTAMP) AS result_5; -- null expected

e e e e T +

| result_1 | result_2 | result_3 | result_4 | result_5 |

Do Qoo T T T +

| 1 | 00:00:00 | 2025-01-01 00:00:00 | null | null

e e e G G +
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unnest()

OmmcaHue Pa3BopauyuBaeT CIIKUCKU WJIHA CTPYKTYPHI U3 argument B MHOKECTBO OTHEJIbHBIX
3HaUeHHH.

Hcmosn30BaHHEe unnest(argument) [, recursive := true] [, max_depth := <num>]

[IpruMeHeHUe QYHKIIMHU K CIIHUCKY /aeT OAHY CTPOKY Ha Ka’K[IbIM 3jieMeHT cIrcKa. OObIUHBIe CKaJISIpHBIE
BBIPa’KeHUS B TOM >Ke BhIpaskeHUHU SELECT IOBTOPSIOTCS 7151 KayK[0¥ BEIBOJMMOM CTPOKH.

Korra HeCKOJIBKO CIHMCKOB PasBOpPayMBAKTCA B OAHOM BeIpakeHHUH SELECT, oHU pasBopaumMBaroTCd
KaXObI B OTHeJbHBIN CcToJibell. EciIM OAWH CIUCOK [JIMHHEe Ipyroro, 6ojiee KOPOTKUU CIIMCOK
sartosiHsgeTca sHaueHusamu NULL.

° CI)YHKLII/IH HU3MeHseT KapAWUHAaJIBHOCTE JaHHBIX.

ITapaMeTphI

* recursive := true
BKiIroYaeT peKypCHUBHBIM peXUM. ECIM 3TOT peXUM BKJIKOYeH (3HadyeHUe true), TO GQyHKIUA
II0JTHOCTBIO Pa3BopavyMBaeT CIIMCKH, a 3aTeM II0JIHOCTbIO Pa3BOpavYMBaeT BJI0KEeHHEIE CTPYKTYPEL. ITO
MOKeT OBITH II0JIE3HO /[JIA IIOJIHOTO "YILJIOIIeHHs" CTOJIOII0B, KOTOpBIE COZEpsKaT CIIMCKHU BHYTPHU
CIIMCKOB WJIHM CTPYKTYPBI BHYTPH CHKCKOB. O6paTUTe BHUMAaHUe, YTO CIIMCKU BHYTPHU CTPYKTYp He
pasBOpPaYHBaIOTC.

v ITodpobHee o0 napamempe Ha NPUMeEPAX

ITokakeM paboTy 3TOro IlapamMeTpa Ha /[ABYX IpuUMepax C ONHHMH M TeMH JKe [JaHHBIMH C
BKJIFOUEHHBIM ITapaMeTpoM U 6e3 Hero:

SELECT
unnest([[1, 2, 3], [4, 5]], recursive := true) AS result;

S e +
| result |
T +
| 1 |
S +
| 2 |
o e +
| 3 |
o +
| 4 |
R +
| 5 |
S e +
SELECT
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unnest([[1, 2, 31, [4, 5]1) AS result;

* max_depth := <num>
[lapameTp max_depth II03BOJIZeT OrpaHUYUTHL MaKCUMaJbHYH  IJIyOMHY  PEeKYpPCHUBHOIO
pasBepThIBAaHUA. PeKypCUBHBIM peXUM aBTOMATHYeCKM BKJIIOUEH, eC/JIM yKasaHa MaKChMaJbHas
mIyouHa.

v ITodpobHee 0 napamempe Ha NPUMEPAX

[Toka>keM paboTy 3TOro I1apaMeTpa Ha TpexX IpUMepax ¢ OJHUMU U TeMHU JKe JaHHBIMU: C TJTyOUHOMN
pasBepThIBaHUA 110 YMOI4aHUI0 (1), ¢ IyOMHOM pasBepThIBaHU 2 U C TJIyOMHOM pa3sBepThIBaHUA 3:

SELECT
unnest([[['T", 'e']l, ['n", 'q'11, [['r", "i"1, [11, LL"!", "1, "IY11D)

AS result;

e ittt +
| result |
e L EEEE P L PP P e +
| {['T", "e'],['n", "9"1} |
e R an e e P e e e P +
| {['r", "i"1,[1} I
o m oo +
|{[l!l'l!l,l!l]} |
et +
SELECT

unnest([[['T", 'e'], ['n", "¢'11, C['F", "i"1, [11, LC"!%, "t%, 1100,
max_depth := 2)
AS result;
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| {r.i} |
R +
| {3 |
Fommmmm e +
| Lok |
R e +
SELECT

unnest([[['T", 'e'], ['n", "g'11, C['F", "i"1, [11, LC"!%, "t%, 1100,
max_depth := 3)
AS result;

R +
| result |
R +
| T |
R +
| e |
Fommm - +
| n |
R +
| g |
R +
| r |
R +
| i |
R +
| ! |
R +
| ! |
Fommm - +
| ! |
R +

v ITocmompems ewje npumepbl

SELECT
unnest([1,2,3]) AS numbers,
unnest(['a','b','c']) AS letters;

S e e +
| numbers | letters |
S e e e +
| 1 | a |
o e S e +
| 2 | b |
o e S +
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SELECT
unnest([1,2,3]) AS numbers,
unnest(['a','b']) AS letters;

S b e o +

| numbers | letters |

e e oo +

| 1 | a |
e e +

| 2 | b |
e e +

| 3 | null |

e S +

SELECT

unnest([{'column_a': 1, 'column_b': 84},
{'column_a': 100, 'column b': NULL, 'column_c':22}],
recursive := true);

T e T e T e +
| column_a | column_b | column_c |
e e e e +
| 1 | 84 | null |
et e e +
| 100 | null | 22 |
T TS TS +
SELECT

unnest([{'column_a': 1, 'column_b': 84},
{'column_a': 100, 'column b': NULL, 'column c':22}])
AS result;

L R T +
| result |
T T +
| {"column_a": 1, "column_b": 84, "column_c": null} |
e e R +
| {"column_a": 100, "column_b": null, "column_c": 22} |
e D 55 D 555 Y 555 Y 5 i +
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Omnepatop ::
OmnucaHHe [IpUBOAUT THUII TAHHBIX K YKa3aHHOMY.
Hcnosap30BaHue argument: :DATA_TYPE

[IpUBOAUT TUII [aHHBLIX apryMeHTa K yKasaHHOMY. B ciydae HeBO3MO’XHOCTHU IIpHUBe/IeHUs BBIZjaeT
OIIIKOKY.

Cm. Takoke cast(), try_cast().

v ITocmompems npumepul

SELECT
"1 :BIGINT AS result_1,
'00:00:00.0"'::TIME AS result 2,

'2025-01-01700:00:00.0": : TIMESTAMP  AS result_3;

fmmmmm e fmmmm e m fmmmmm e +
| result_1 | result_2 | result_3 |
tmmmmm - tmmmmm e e E R +
| 1 | 00:00:00 | 2025-01-01 00:00:00 |
tmmm e tmmm oo e +
SELECT

'Tengri'::BIGINT; -- error expected

ERROR: ConversionException: Conversion Error: Could not convert string 'Tengri' to INT64

dynkiuu Mmoaysisa Python tngri

Jlist ymo6HOM paboThl ¢ JaHHBIMU B siueiikax Tuma Python co3maH momysb tngri. B HeM [IOCTYITHBI
GYHKITUH, OITHMCaHHbBIe Ha 3TOM CTpaHHUIle.

é OYHKIIMU MOAYJSA tngri HOCTYIIHBI TOJIBKO B g4eikax Tuma Python u st ux paboThl
He00X0/IMMO UMIIOPTUPOBaTh MOYJIb: import tngri.

tngri.run_notebook()

OmnucaHue 3amyckaeT yKasaHHBINM HOYTOYK M3 IPyroro HoyToykKa.
Hcnojsp30BaHHe tngri.run_notebook('<notebook_name>")

3amyckaeT yKazaHHBIM HOYTOYK M3 I[Pyroro HOyToyka. Bo3BpailjaeT pe3yIbTaThl BRIIIOJTHEHHUS BCEX STUeeK
3aIyII[eHHOTO HOYTOYKA eIMHBIM TEKCTOBBIM GJIOKOM.

dyHKIIMEN YA06HO II0Ib30BaThCS IIPA HEOOX0JUMOCTH OPKeCTParjiy 3allyCKOB HeCKOJIbKUX HOYTOYKOB. C
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€€ IIOMOIIIBI0 MOKHO pPea/In30BaTh PAa3HVYIO JIOTHUKY:

¢ 3amyck HOyTOYKa M0 YCI0BUIO
* 3aIryck HOYTOYKa cpa3y Mocje BBIIOJTHEHHUS IPYTOro HOyTOyKa

* BrlJlesieHHe YaCTH BEIUMCIIEHUH B OT/IeJIbHBIM HOYTOYK U 3aIlyCK 3TOU YaCTH U3 JPYTUX HOYTOYKOB

v ITocmMompems npumep
import tngri
result = tngri.run_notebook('My Notebook")

print(result)

<Qutput of cell 1 of My Notebook>
<Output of cell 2 of My Notebook>
done at 2025-12-12 14:09:14.497666

tngri.sql()
Onucanue BrImmostHsIeT yKasaHHBIN 3anpoc SQL BHYTpH suerKku Tuna Python.
Hcnosnb3oBaHue  tngri.sql('<SQL_query>")

dyHKIMer YA0OHO II0JB30BaThbCd IIPM HEOOXOAMMOCTH BBIIOJHHUTL KaKue-TUO0 3ampocel SQL
HeIlOCpeACTBEHHO BHYTPU sA4eMKU TuUna Python, Hanmpumep, BHYTPHU LIMKJIA WIHA B JPYTUX CJIOXKHBIX
KOHCTPYKIUAX, He COo3/iaBas /JId 3TOI0 OTHAe/JbHYI0 g4erKy Thuma SQL M HCIIO0JIb3ys JII00BIe JIOKaJIbHBIe
IepeMeHHble U QyHKIIMU Python BHyTpu TekcTa 3amnpoca SQL.

O,ELI/IH U3 CII€HAPHEB HCII0JIb30BaAHMA OIMMCAaH 3/1€Ch.

v ITocmompems npumepul

ITpuMep 6
CospmasumM Tab/IMIly ¢ UMeHeM U3 lepeMeHHOU table_name ¥ 3aIuIlleM B Hee B IIUKJIE:

* MHEKC (HaunHadi c 1)
* CJI0BO U3 $passbl, 3aZlaHHOU B IIepeMeHHOH test_phrase

* pesyJIbTaT IPUMeEHEeHUs K 3TOMY CJIOBY 3aJlaHHOM QyHKIMU length_in_chars
B Kakmo¥ uTepanuu IMKIa OyZeM BBIBOAUTH 3HadYeHUe HMHJEKCa, J0OaBJIeHHOe CJI0BO U pPesyJbTaT
3arpoca SQL ¢ TeKyIIMM KOJIMYeCTBOM CTPOK B CO3ZlaBaeMOM TabJIuIie.

import tngri

def length_in_chars(text):
if len(text) == 1:
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return '1 character'
else:
return f'{len(text)} characters'

table_name = 'my_table'
test_phrase = 'I love Tengri'

tngri.sql(f'CREATE OR REPLACE TABLE {table_name} \
(index INT, word VARCHAR, length VARCHAR)'
)

ind = 0
for word in test_phrase.split(' '):
ind += 1
tngri.sql(f"INSERT INTO {table_name} VALUES \
({ind}, '{word}', '{length_in_chars(word)}")"
)
print(f'Added word: "{word}"")
print(tngri.sql(f'SELECT count(*) FROM {table_name}'))

Step: 1
Added word: "I"
shape: (1, 1)

T — +
| column_0 |
I
| 164 |

- +
|1 |

e 5

Step: 2

Added word: "love"
shape: (1, 1)

S EREEEEEE +

| column_0 |
| = |
| 164 |
fommmmmmme +

| 2 |
fommm e +
Step: 3

Added word: "Tengri"
shape: (1, 1)

. +
| column_0 |
I
| 164 |

Fommmmmm e +
| 3 |

O +
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Temeph B suetike TUa SQL BbIBe/IeM CO3IaHHYIO0 TaOJIUITY, YIIOPSIZIOUUB €€ 110 UHIEKCY:

SELECT * FROM my_table
ORDER BY 1index

fmmmmm- tmmmm - Fmmmmm e +
| index | word | length |
tmmmmmm tmmm e tmmmmm e +
| 1 | T | 1 character |
tommm - tomm - Hmmmm e +
| 2 | love | 4 characters |
e fmmmm - fmmmmm e +
| 3 | Tengri | 6 characters |
D tmmm - fmmmmm oo +

ITpumep 7

BEIIIOJTHUM HTepaTHUBHYIO 3arpysKy AAHHBIX M3 QaiyoB .parquet M3 XpaHMyMIA S3 B TabJHIly II0
Macke IIyTeH K ¢paiiiaM.

B Ka’k/IoM uTepaliiy ITUKJa 6yZeM BRIBOJUTD pe3ysIbTaT 3alpoca ¢ KOJIMIeCTBOM CTPOK B CO3/laBaeMoOM
TabIuIle.

import tngri

for i in range(1,4):
file_name = f"s3://prostore/Stage/<lake_path>/{i}.parquet"
tngri.sqL(f"INSERT INTO raw_dyntest SELECT * FROM read_parquet('{file_name}')")
print(tngri.sql("SELECT count(*) FROM raw_dyntest"))

o e e +
| column_ 0 |
| = |
| 164 |

e +
| 10000000 |

e Ceec +

shape: (1, 1)

e oo +
| column_0 |
I
| 164 |

o e e +
| 20000000 |

o e e +
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| 30000000 |

tngri.upload_df()
Onucanue 3arpy>kaet gaHHble u3 DataFrame B Tengri.

Hcnonn3oBanue  tngri.upload_df(DataFrame)

3arpysxaeTt gaHHble U3 ykasaHHoro DataFrame B Tengri (B xpaHuiuine S3).
Bo3BpaljaeT CTPOKY ¢ UMeHeM ¢aiiia .parquet, B KOTOPBIN OBLIIU 3arpy’KeHbl JaHHBbIE.

[Tompo6Hee 3arpyska gaHHBIX B Tengri ¢ momorlibio Python omrcaHa 3ech.

v ITocmompems npumepul

* Cosmagum DataFrame, u 3arpysum ero B Tengri:

import tngri
import pandas

my_df = pandas.DataFrame(range(100))

tngri.upload_df(my_df)

UploadedFile(s3_path="s3://prostore/Stage/ijwsajclddxw.parquet’, _client=None)

* Cospmamgum DataFrame, 3arpysuMm ero B Tengri u samuineM ums ¢aiia .parquet B IlepeMeHHYIO
file_name:

import tngri
import pandas

my_df = pandas.DataFrame(range(100))
file_name = tngri.upload_df(my_df)

print(my_df)
print(file_name)

w N )P oo
w N ),
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4 4

95 95

9% 96
97 97
98 98
99 99

[100 rows x 1 columns]
tdiiuetablyx.parquet

tngri.upload_file()
OnucaHue 3arpy’kaeT JaHHble U3 ¢arisa B Tengri.

Hcnosir30BaHHe tngri.upload_file(FilePath[, FileName])

* FilePath— myTh K ¢ariry, KOTOPBII HY>KHO 3arpy3uTh B Tengri

* FileName — M4 g ¢paiiia B Tengri

3arpy’kaeT JaHHbIe U3 ¢ariya I10 yKasaHHOMY IIyTH B Tengri (B XpaHuiuiie S3).
BosBpaijaeT CTpOKy € IIyTeM M MMeHeM ¢aiijia BHYTPH XpaHMJIMINA S3, B KOTOPBIM OBLIM 3arpy>KeHBbI
IaHHbIE.

O/II/IH U3 CII€HAPHEB MCII0JIb30BaHMA OIMKCAaH 3/1€Ch.

v ITocmompembs npumepbl

» 3arpysuM B Tengri naHHbIe 13 $paiiia .json, JOCTYIIHOrO 110 URL:

import tngri
import urllib.request

urllib.request.urlretrieve(
"https://tngri.postgrespro.ru/documentation/ru/stable/_attachments/tengri_data_types.jso
n',

'my_file.json'

)

tngri.upload_file('my_file.json")

UploadedFile(s3_path="s3://prostore/Stage/pxfihzbonctd.json', _client=None)
BriBesieM IiepBbIe 5 CTPOK TabJINIIBI, IIPOYUTAB ee U3 3arpy>KeHHOT0 ¢ariia:

SELECT * FROM read_json("pxfihzbonctd.json")
LIMIT 5
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R tmmmmm e tmmm e o e +
| name | type | category | description |
fmmmmm e fmmmmmmmmm e fmmmmm e fmmmm e +
| BIGINT | data type | numeric | Llenble uncna. |
fmmmmm e fmmmmmmmm e fmmmmm e e +
| BIGINT[] | data type | array | Maccusbl Lembix uyucen. |
fmmmmm - fmmmmmmmm oo fmmmmm e i m e +
| BLOB | data type | blob | [BOMUHbIE 0OBEKTHI. |
fmmmmm e fmmmmmmmm e fmmmmm - e +
| BOOL | data type | boolean | byneBb 3HaueHus. |
fmmmm - fmmmmm e m fmmmm e m o e +
| BOOL[] | data type | array | Maccusbl bymeBbix 3HaueHWii. |
R tmmmmm e tmmm e o e +

 3arpy3uM B Tengri maHHBIe U3 daitia .json, FOCTYITHOTO 10 URL, ¥ COXpaHUM HUMs 3arpy>KeHHOTO
¢atiia B mepeMeHHYIO:

import tngri
import urllib.request

urllib.request.urlretrieve(
"https://tngri.postgrespro.ru/documentation/ru/stable/_attachments/tengri_data_types.jso
n',

'my_file.json’

)

file_name = tngri.upload_file('my_file.json')
print(file_name)

pxfihzbonctd.json
BeIBesieM IIepBhIe 5 CTPOK TaOJ/IHIIBL, IIPOYNTAB ee U3 3arpy>KeHHOro ¢ariia:

SELECT * FROM read_json("pxfihzbonctd.json")

LIMIT 5
fmmmmm e fmmmmmmmm o fmmmmm e e e +
| name | type | category | description |
fmmmmm e fmmmmm e fmmmmm - e +
| BIGINT | data type | numeric | Llenbie uucna. |
fmmmmm - fmmmmm e fmmmmm - e +
| BIGINT[] | data type | array | Maccusbl uembix yucen |
fommmm e fmmmmm e fmmmmm e o - +
| BLOB | data type | blob | BOnYHbIE 0OBEKTHI. |
tmm e tmmmmm - tmmmm oo e +
| BOOL | data type | boolean | bymeBbl 3HaueHus. |
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fommmmm e fmmmmmmmmea fommmmm e fmmmmm e +
| BOOL[] | data type | array | MaccuBbl BymeBbix 3HaUeHMWiA.
fommmmm e fmmmmmmmmea fomm e fmmm e +

tngri.upload_s3()
OnucaHue 3arpy>xaeT ¢panr U3 ykasaHHOro 6axera S3 B Tengri.

Hcmosp30BaHUue
tngri.upload_s3(

object = 's3://<file_path>.parquet’,
access_key = '<access_key>',
secret_key = '<secret_key>"',
[filename = '<new_name>.parquet']

)

* object —myTh K ¢aiiy B XpaHuIuILe S3.
* access_key — KJIFOY [OCTYyIIA 114 S3.

* secret_key — ceKpeTHBIN KJIOY 14 S3.

PacimmupeHue ¢aiyla IIpU 3TOM MOXKET OBITh JIFOOBIM. OHO OCTaHeTCd TeM >Ke, KaKUM OHO ObLIO B
HayaJbHOM ¢ariiie. [Ipy HeO6XOAMMOCTH /I 3arpyskaeMoro ¢aiia MOXKHO 3aJaTh IIyTh U MMs 4epes
OIIITMOHAJILHBIN ITapaMmeT)p filename.

HpI/IMep HCIIOJIb30BaHUA OITHMCAH 31€Ch.

THUIIBI TAaHHBIX

Nmsa tuna IIceBAOHUMBI

YN CI0BbIe THIIBI BIGINT INTEGER Ilesble YHCIa
NUMERIC DECIMAL BellleCTBeHHBIe YHCJIa C 3aJaHHOM
TOYHOCTEIO
DOUBLE FLOAT BelllecTBeHHBIe UHC/Ia C IIepeMeHHO0
TOYHOCTEIO
TeKCTOBBIM THII VARCHAR  CHAR, BPCHAR, STRING, =~ TeKCTOBEIEe CTPOKH
TEXT
THIIBI I JaTHI 1 DATE JlaThI
BpPpeEMEHH TIME BPEMH
TIMESTAMP MOMeHTEI BpeMeH!
TIMESTAMPT MOMeHTEI BpeMeHH C YaCOBBIM II0SICOM
VA
Tum JSON JSON JlaaHbIe B JSON
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HMmsa tuna IlceBJOHUMBI

Ture! 1t MaccuBoB ~ BIGINT[]  INTEGER[] MaCCHBBI I[eJIBIX YHCeJT
VARCHARL]  CHAR[ ], BPCHAR[], MacCHBEI TEKCTOBLIX CTPOK
STRING[], TEXT[]
BOOL[] BOOLEAN[] MaccuBbI 6yJIeBbIX 3HaYeHUH
JIBOMYHBIHA THII BLOB BYTEA JIBOUYHEIE 06'bEKThI
JIoTHUeCKUi THII BOOL BOOLEAN ByJIeBbI 3HaUeHUs
Tur juist reoanaeix  GEOMETRY  GEOMETRY TeoIIpocTpaHCTBeHHBIE JaHHbIe

YucjaoBpIe THUIIBI

50581 IIceBgouuM /lnamasoH OnmucaHue

BIGINT INTEGER - 2763 ... 2763 - 1 IeJIble UncIIa

NUMERIC DECIMAL WIDTH: 37 BelljecTBeHHBIe YHCJIA C 3aaHHOM
TOUHOCTBIO

DOUBLE FLOAT 1E-307 ... 1E+308 BellleCTBEeHHbIE YHCIA C TIepeMeHHOM
TOYHOCTBIO

Ile/10UNC/IeHHBIN TUII

o BIGINT
o IIceBmoHum: INTEGER

Tun paHHbIX BIGINT XpaHUT Ilesible YHCJa, TO eCThb YMUcIa 6e3 APOOHBIX KOMIIOHEHTOB, Pa3/IMUHBIX
TUamna3oHoB. IIOIBITKH COXPAaHUTL 3HAYEHUSI 3a IHpejesiaMU [IOIYCTHMOIO AWalla3oHa IIPUBEAYT K
OIITHOKe.

JlrarasoH BO3MOKHBIX 3HaueHU [yuid Tura BIGINT: ot - 27463 o 2763 - 1.

Tun ¢ 3aaHHON TOYHOCTBIO

* NUMERIC
o IlceBmoHmM: DECIMAL

Tun pmamabix NUMERIC  (WIDTH, SCALE) 1ipencraBiiseT COG0M TOYHOE [IECATUYHOE 3HadyeHHe C
GUKCUPOBAHHBIM [IeCATUYHBIM pas/ieuTeIeM — TOUKOM.

IIpu cosganuu 3HaveHud TUIia NUMERIC MoskHO ykasaTh nmapaMeTpsl WIDTH i SCALE.

* ITapameTp WIDTH omlpesiesiseT MaKCUMaJIbHOe 06111ee KOJIMYeCTBO IUGP.

» [TapameTp SCALE ompepesisseT KOJTUUECTBO IIUPP IOCIIE JeCITUIHON TOUKHU.
Hampumep, tum NUMERIC(3, 2) MoskeT copieprkaTh 3HaueHMe 1.23, HO He MOXKeT Co/ieprKaTh 3HaueHue 12.3
unu 1.234. Ecin mapameTpsl WIDTH u SCALE He 3aaHBI IBHO, TO KCIIOJIBL3YIOTCA 3HAYEHHS 110 YMOJJIYaHHIO:
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NUMERIC(37,18).

CirokeHMe, BRBIUMTaHUE U YMHOXKEHUE [IBYX NeCATUYHBIX Yrcesl ¢ UKCUPOBAHHON TOUKOM BO3BpalljaeT
IPyToe AeCATUYHOE YHCI0 ¢ QUKCUPOBAHHOU TOUKOU ¢ TpebyeMbiMu WIDTH m SCALE miu BbIiaeT OLIIKOKY,
ecsiu TpebyeMas WIDTH ripeBeIlTaeT MaKCUMaJIBHYIO IToAAepxuBaemMyro WIDTH, koTopas coctasiiszet 37.

Eciix Bam Tp66yeTCH XpaHeHHEe UHCeJI C U3BECTHBIM KOJIMYECTBOM JECATHUYHBIX 3HAKOB, d

(r) TaKyKe TOYHBbIE OIlepalthK CJ/JI0KEHHd, BBIYUMTAaHHUA W YMHOXXEHUSA (HaanMep, JJIsL
[ JAEHEXHBIX CYMM), TO CienyeT HCIIOJIb30BAaTh THII JaHHBIX C SaﬂaHHOﬁ TOYHOCTBIO
NUMERIC.

Tum ¢c nepeMeHHON TOYHOCTHIO

* DOUBLE
o IlceBmoHuM: FLOAT

Tun ganHbBIX DOUBLE — 4KCI0BOM THII C IIepeMEeHHOM TOYHOCTBIO. ITOT THUII XPAHUT YMCJIO C IJIaBaloOIeln
JIeCITUYHOM TOUKOM IBOMHOM TOUHOCTH (8 6aHiTOB).

JlrarrasoH BO3MOXKHBIX 3HaueHU 1y Trma DOUBLE: ot 1E-307 mo 1E+308.

Kak u B ciayuae ¢ tunoMm gaHHbIX NUMERIC, mpu mpeoOpa3oBaHUM JIMTepasioB WIH IIPUBENEeHUU APYIUX
TUIIOB [JaHHBIX K THUIIy C IlepeMeHHOM TOYHOCTBIO BXOJHBIEe MaHHbIe, KOTOpPble He MOTIYT OBITh
IIpeficTaBJIeHbl TOYHO, COXPAHIIOTCI B BUJle IIPUOJIMDKeHHBIX 3HAaUeHUH.

B TO BpeMsa KakK YMHOXeHUe, CJI0KeHMe U BbhluMTaHue [ Tuma NUMERIC gBisgroTcd TOUYHBIMU
ollepansIMy, Te »JKe oOIlepalluM /I THUIA C IlepeMeHHOM TOYHOCTBI0 SBJISIOTCI TOJBKO
MIPUOJIN3UTETbHBIMMU.

Eciii BaM HY>KHO BBIINOJHATH OBICTPBIe WK CJI0KHBIE BBIYUCIIEHUS, TUII JAHHBIX C
IepeMeHHOU TOUHOCTBI0 MOKeT ObITh 6osiee roxgxopdinyuM, yeM Tun NUMERIC. OmHako,
o €CJIM BBI UCII0JIb3yeTe pPe3ysIbTaThl ITUX BHIUKCICHUN I IIPUHATUSA Ba>KHBIX pellleHUlH,
TO BaM CJIe[lyeT TIaTeJbHO IIPOaHAINU3UPOBATh pean3allui0 3TUX BBIUWCIEHUU B
IIOTPAHUYHBIX CJIy4YasxX (guariasoHbl, OeCKOHeUHble 3HAUeHUs, aHTHUIIepeloJHeHUs,
HeJIOIIyCTUMBIe OIlepaliiy U T.11.). OHU MOI'yT 06pabaThIBaThCId MHAUE, UeEM BhI OJKUJaeTe.

ITpuMepsl

Co3magumM TabJ/IUITy numbers CO CTOJIOITaMHU, UMEKIIUMU YUcaoBble TUIIbI BIGINT, NUMERIC(4,3), DOUBLE u
3aIl0JIHUM OIHY CTPOKY 3HaueHusaMHu 2762, 1.1 1 3.14159265358979323846:

CREATE TABLE numbers(
bigint BIGINT,
numeric NUMERIC(4,3),
double DOUBLE);

INSERT INTO numbers VALUES
(2762, 1.1, 3.14159265358979323846) ;
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SELECT * FROM numbers;

o mm e fmmmmm - o mmm e +
| bigint | numeric | double |
e m e tmmmm - o mmm e +
| 4611686018427388000 | 1.100 | 3.141592653589793 |
e tomm - o +

O6paTuTe BHUMaHMe, UYTO B IPOrPaMMHOM BBEIBOZIe B CTOJIOITE Numeric MCXOHOEe YHCJI0 0TOOpakaeTcs C
yKa3aHHOM TOUYHOCTBHIO (3 3HaKa I10ocjIe JeCITUYHOTO pasiesuTess), a B cToa61e double MCXOqHOE YMCIIO
oTobpa’kaeTcd C MAKCHUMaJbHO BO3MOXXHOU TOUYHOCTHIO, II09TOMY KOJIMYECTBO 3HAKOB IIOCJIE
paszgenTesisi MeHbIlle, YeM B BBeIeHHOM UHCIIe.

ITIo/s1e3HbIe CCHhLIIKU

* UucsaoBble QyHKIIHU

TeKCTOBBIN THII

* VARCHAR
o ITceBmoHUMBI: CHAR, BPCHAR, STRING, TEXT

OnucaHnue

JUI1 XpaHeHUs TeKCTOBBIX CTPOK HUCIIoab3yeTcd THUII VARCHAR. 3TOT THHI mO3BOJIIeT XpaHUTL CUMBOJIBI
Unicode. /lanHbIe KOgUupyroTCd B popMmate UTF-8.

YTo6bl 3a/laTh 3HaUeHHe TEeKCTOBOM CTPOKU B BhIpakeHUU INSERT, ciefyeT HCIIOIB30BaTh OfMHApHbIE
KaBBIUKH.

IIpumMep

Co3gaauM Ta6HITy varchar_table v 3aII0JTHUM TEKCTOBBIMU CTPOKAMU JIBE STUEHKH:

CREATE TABLE varchar_table(text_column VARCHAR);
INSERT INTO varchar_table VALUES
('My name 1is Tengri'),

("My nickname is TNGRi'");

SELECT * FROM varchar_table;
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| My name is Tengri |

O6paTuTe BHUMaHMe, UTO B IIPOTPAMMHOM BbIBO/Ie TEKCTOBBIE CTPOKHU 0TOOpakaroTcs 6e3 KaBhIUeK.

ITo/s1e3HpbIE CCHLIIKHU

» LIKE
* TekcTOBBIE QYHKITUHU

o OYHKIIWHU [IJI1 PETYJISPHBIX BhIpaKeHUH

Tunel Aj1s1 1aTHI 1 BpEMEHH

Nmsa dopmMar Onucanue

DATE YYYY-MM-DD JlaThl

TIME [YYYY-MM-DD JHH:MM[:SST[.MS] Bpems

TIMESTAMP YYYY-MM-DD hh:mm[:ss][.zzzzzz] MOMEHTHI BpeMeHH
TIMESTAMPTZ ~ YYYY-MM-DD hh:mm[:ss][.zzzzzz][+-TT[:tt] | ZONE] MOMeHTEI BpeMeHH C

YaCOBBIM II0ACOM

/1laThI
o DATE

Tun DATE ucriosb3yeTcs I XpaHeHUs AaThl (COUeTaHHWe rofia, Mecsra M JgHs). [laThl CYUTAKOTCS II0
['puropraHCKOMY KaJIeHIapIo, Jaske JIJIsI BDeEMEHH JI0 eT0 BBeIeHHUS.

JlaHHBIe [J19 3TOTO TUIIA JOJDKHBI OBITH 0TGOPMaTUPOBAHBI B COOTBETCTBUU CO cTaHAapToM ISO 8601:
YYYY-MM-DD.

BpeMms
o TIME

Tun TIME ucmosib3yeTcd AJj1s1 XpaHEHUs BpeMeHM (4achbl, MUHYTBI, CEKYHAbI U MHUKPOCEKYH/bl BHYTPHU
CYTOK).

JlaHHbBIe [J19 3TOTO TUIIA JOJDKHBI OBITH 0TGOPMaTUPOBAaHBI B COOTBETCTBUU CO cTaHAapToM ISO 8601:
[YYYY-MM-DD ]HH:MM:SS[.MS].

Tum TIME ciremyeT MCIIOIb30BaTh TOJIBKO B PefKUX CIydadx, KOITIa YacTh 1aThl B METKe
3
O BpeMeHU MOKeT WTHOPUPOBaThCAd. B OOJBIIMHCTBE Ciy4daeB [JId IIpefCTaBJIeHUs
w

KOHKPETHBIX MOMEHTOB BpeMeHH CJIeZyeT UCII0Ib30BaTh TUII TIMESTAMP.
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MoMeHTHI BpeMeHH

o TIMESTAMP
o TIMESTAMPTZ

Turner TIMESTAMP wm TIMESTAMPTZ HMCIONMB3YHOTCI [AJI9 XPaHEHUS BpPEMEHHBIX MeTOK — KOHKPEeTHBIX
MOMEHTOB BpeMeHU. OHU 00beJUHAIT MHGopMaIuio o fate (Tuir DATE) 1 Bpemenu (tum TIME).

g Tuna TIMESTAMP naHHBIe JOJ/DKHBI 6BITE 0TGOPMaTUPOBAHBI B COOTBETCTBHHU CO CTaHZapToM ISO 8601:
YYYY-MM-DD hh:mm:ss[.zzzzzz].

Jota tura TIMESTAMPTZ (TIMESTAMP TIME ZONE) maHHBIE TOJDKHBI OBITH OTGOPMAaTHUPOBAHBI TaK >Ke, HO
IoITycKaeTcs fobaBjieHHe YacoBOIo I1osca:
YYYY-MM-DD hh:mm:ss[.zzzzzz][+-TT[:tt] | ZONE].

JlecATUYHBIE 3HAKU, BBIXOAAIIIHME 3a IIpenesabl HOI[,ELEp)KPIB&EMOIZ TOYHOCTH, HWTHOPHUPYIOTCA W HeE
IIPUBOIAT K OIITHOKE.

YacoBble I10s9Ca MOTYT 3a/1aBaThCd JIMO0 Yepes3 OTCTYII B yacax OT YKa3saHHOIO BpeMeHHU (+01, -01), 160
yepes IBHOE YKa3aHUe UIeHTUPUKATOpa U3 CIIMCKA YaCOBLIX 1105COB tz_database.

IIpuMepsIl

Cosmamum Tabsuny dates co crosnbiiamu, uMeromuMu TUIBL DATE, TIME u TIMESTAMP u 3amuiiieM B HUX
pasJnYHbIe BaIUIHbIe 3HAUEHUS:

CREATE TABLE dates(
date DATE,
time TIME,
timestamp TIMESTAMP);

INSERT INTO dates VALUES
('2025-01-02', '1:1', '2025-01-02 1:1:00"),
('2025-01-02', '1:01:11', '2025-01-02 1:1:11.111"),
('2025-01-02', '01:01:11.1234567"', '2025-01-02 1:1:11.1234567");

SELECT * FROM dates;

fmmmmmmm e fmmmmmmmm e i m e +
| date | time | timestamp |
fmmmmmmm e fmmm e fmmm e +
| 2025-01-02 | 01:01:00 | 2025-01-02 01:01:00 |
Fosoimooiooos Fosim S S s S oo S E e SRS E S +
| 2025-01-02 | 01:01:11 | 2025-01-02 01:01:11.111000 |
fommmmmmmeann L T S +
| 2025-01-02 | 01:01:11.123456 | 2025-01-02 01:01:11.123456 |
fmmmmmmm e frmmmmmmmm e LT T T TR +
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Ob6paTuTe BHUMaHUe, YTO B IIPOrPaMMHOM BBHIBOJIE B CTOJIOIE time BpeMst oTo6pakaeTcss B CTaHAAPTHOM
BUJle U C 00sg3aTeJIbHBIM 3HaueHHEeM CeKyHJ (HeCMOTpsl Ha pas3jIMuYHble CIIOCOO0BI BBO/A). B cTosbIIe
timestamp BpeMs Taxoke oToGpa’kaeTcs B CTaHAAPTHOM BHje. MHUKPOCEKYHIBI OTOGPa’KaroTCs, TOJHKO
€CJTM OHU OBLIIH 3aJIaHBI U C TOYHOCTHIO B 6 3HAKOB.

Cosmamum Tabauily time_stamps co crosibriamu, uMmeromtiuMu TUAIIBI TIMESTAMP m TIMESTAMPTZ 1 3armumiiiem B
HUX OJTHU U Te 7Ke IIaphbl 3HaYeHUH — C yKa3aHUeM 4acoBOTO I10sca U 6e3:

CREATE TABLE time_stamps(
timestamp TIMESTAMP,
timestamptz TIMESTAMPTZ);

INSERT INTO time_stamps VALUES

('2025-01-02 0:0:0', '2025-01-02 0:0:0'),
('2025-01-02 0:0:0+01:00', '2025-01-02 0:0:0+01:00");

SELECT * FROM time_stamps;

e TR +

| timestamp | timestamptz |

fmmmmm e i m e +

| 2025-01-02 00:00:00 | 2025-01-02 00:00:00+00:00 |

fmmmmm e e +

| 2025-01-01 23:00:00 | 2025-01-01 23:00:00+00:00 |

fmmmmm e fmmmmm e +

ObpaTuTe BHUMaHMe, UTO B 000MX CIy4yasxX yKasaHHe Ha 4acOBOM II0IC oOpabaThIBaeTCs BEpPHO, HO B
ciyuae TIMESTAMPTZ oHO coxpaHsieTcs B TabiuIle, a B ciaydae tuna TIMESTAMP — Hert.

JIJIs1 leMOHCTpaIuy paboTel C YaCOBBIMU I10siCAaMU BCTaBUM B TaOJIUIly time_stamps sHaueHUs BpeMeHHU C
PasHBIMH yKasaHHUIMH 4acoBOro mosca. /11 HaIJIsIJHOCTH BCTAaBUM OJHU M Te 3HaYeHHU B /IBe KOJIOHKH C
TunamMu VARCHAR m TIMESTAMPTZ:

CREATE TABLE time_stamps(
timestampt_text VARCHAR,
timestamptz TIMESTAMPTZ);

INSERT INTO time_stamps VALUES

('2025-01-01 0:0:0 UTC', '2025-01-01 0:0:0 UTC'),
('2025-01-01 0:0:0 CET', '2025-01-01 0:0:0 CET'),
('2025-01-01 0:0:0+01" , '2025-01-01 0:0:0+01" ),
('2025-01-01 0:0:0-01" , '2025-01-01 0:0:0-01"' ),
('2025-01-01 0:0:0+25" , '2025-01-01 0:0:0+25"' ),
('2025-01-01 0:0:0-25" , '2025-01-01 0:0:0-25"' );
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SELECT * FROM time_stamps;

fmmmmm e e +
| timestampt_text | timestamptz |
fmmmmm oo o - +
| 2025-01-01 0:0:0 UTC | 2025-01-01 00:00:00+00:00 |
R EEE TR b +
| 2025-01-01 0:0:0 CET | 2024-12-31 23:00:00+00:00 |
fmmmmmmm oo e +
| 2025-01-01 0:0:0+401 | 2024-12-31 23:00:00+00:00 |
fmmmm o e +
| 2025-01-01 0:0:0-01 | 2025-01-01 01:00:00+00:00 |
fmmmmm e fmmmm e +
| 2025-01-01 0:0:0+425 | 2024-12-30 23:00:00+00:00 |
fmmmmm e e +
| 2025-01-01 0:0:0-25 | 2025-01-02 01:00:00+00:00 |
fmmmmm oo o - +

[Torrpo6yeM BBecTH B Tabuu1ly dates HeBaJIU/IHbIe TaHHBIE:

CREATE TABLE dates(
date DATE);

INSERT INTO dates VALUES
('2025-12-13"),
('2025-13-13");

ERROR: ConversionException: Conversion Error: date field value out of range:
"2025-13-13"

JlaHHbIe He MOTYT OBITh BBEJIEHBI, TaK KaK 3a/laH HeBaJIUHbIN HOMep Mecsara — 13.

CREATE TABLE dates(
time TIME);

INSERT INTO dates VALUES
('"1:1),
('24:1");

ERROR: ConversionException: Conversion Error: time field value out of range:
"24:1", expected format is ([YYYY-MM-DD JHH:MM:SS[.MS])

JlaHHbIe He MOTIYyT OBITH BBEI€HEBI, TaK KaK 3a/laHO HEBaJIMJHOE 3HAUYEHHE YacCd — 24.
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CREATE TABLE dates(
timestamp TIMESTAMP);

INSERT INTO dates VALUES
('2025-01-01 1');

ERROR: ConversionException: Conversion Error: invalid timestamp field format:
"2025-01-01 1", expected format is (YYYY-MM-DD HH:MM:SS[.US][+HH:MM| ZONE])

JlaHHBIe He MOTYT OBITH BBeJ[eHBI, TaK KakK 3a/[aHO HeBaIU/IHOe 3HaUeHHe BpeMeHU — 1.

CREATE TABLE dates(
timestamptz TIMESTAMPTZ);

INSERT INTO dates VALUES
('2025-01-01 0:0:0 Europe/Moscow'),

('2025-01-01 0:0:0 Asia/Srednekolymsk'),
('2025-01-01 0:0:0 MSK');

ERROR: NotImplementedException: Not implemented Error: Unknown TimeZone 'MSK'

/laHHbIe He MOT'YT OBITH BBeJ[eHb], TaK KaK 3aZjlaHO HeBaIUHOe 3HayeHHe JyacoBoro mnosca MSK. 3HayeHus
Europe/Moscow u Asia/Srednekolymsk mpu 3TOM SBJIAIOTCA BaJIUJHBIMM, TaK KaK BXOIAT B CIIMCOK
UIeHTUPUKATOPOB YaCOBLIX I105COB tz_database.

ITIo/s1e3HbIe CCHhLIIKU

o OYHKITUH JIJISI 1AThl U BpeEMeHU

Tuno JSON

* JSON

OnucaHnue

Turm JSON vcriosib3yeTcs A1 XpaHeHUs JaHHBIX JSON coIstacHO CTaHZapTHOMY CUHTAKCHUCY, OIIMCAaHHOMY B
CrrelupUKaIinHu.

JJ1g XpaHeHUs1 TaKUX JaHHBIX MO’KHO HCII0Ib30BaTh U THIL VARCHAR, HO Ipu mcIosb3oBaHUM THIIA JSON
oaHHble OyayT IIPOBepIThCA HAa COOTBETCTBHE BBOAUMBIX 3HaueHUN ¢opMmary JSON, 1mosToMy
HUCII0JIb30BaTh CrieluaJbHbBIN TUII JSON B Takux ciaydasax ygooHee. K Tomy ke g tuma JSON JOCTYITHBI

210


https://en.wikipedia.org/wiki/List_of_tz_database_time_zones
https://en.wikipedia.org/wiki/List_of_tz_database_time_zones
https://en.wikipedia.org/wiki/List_of_tz_database_time_zones
https://www.json.org/json-en.html
https://www.json.org/json-en.html

crierpasbHble QYHKITAH, ITTI03BOJISIONTHE 06paliaThCs HATIPSIMYIO K JaHHBIM B CTPYKType JSON.

KaBbIUkM BHYTpPU TeKcTa B popMaTe JSON NOJ/DKHBI OBITH JBOMHBIMH. A 00paMIIdIOIe

o 9TOT TEeKCT KaBBbIYKM BHYTpU BbIpakeHUs INSERT mo/DKHBI OBITH OZUHApPHBIMU (CM.
IpUMep HIDKe).

IIpuMepsl

Co3pmazuM Tabauily js_table u BcTaBuM B cTosi6elr js_data manHble B dopmate JSON U3 3TOTO ITpuMepa:

CREATE TABLE js_table(name VARCHAR, js_data JSON);

INSERT INTO js_table VALUES
("John Smith',
H

"first_name": "John",

"last_name": "Smith",

"is_alive": true,

"age": 27,

"address": {
"street_address": "21 2nd Street",
"city": "New York",
"state": "NY",
"postal_code": "10021-3100"

}

"phone_numbers": [

{
"type": "home",
"number": "212 555-1234"
Iy
{
"type": "office",
"number": "646 555-4567"
}
1),
"children": [
"Catherine",
"Thomas",
"Trevor"
1),

"spouse": null

i

BelBeleM HMeHa IIOJIeli BepXHEro YpOBHS M3 3arpyKeHHBIX TaHHBIX JSON ¢ IIOMOIIBI0 (QYHKIIUH
json_keys:

SELECT
json_keys(js_data) AS json_fields
FROM js_table;
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BeIBeleM B OT[eJIbHBIE CTOJIOIIBI IIOJTHOE UMSI U3 TeKCTOBOTO CTOJIOIa name, a U3 LaHHBIX JSON Bo3bMeM
BO3pacT age U KOJIMYECTBO JeTell — IMHY MaccuBa B I1ojie children. /11 9TOTO HCIOJIb3yeM OQYHIIUU
json_extract 1 json_array_length.

SELECT
name,
json_extract(js_data, 'age') AS age,
json_array_length(js_data, 'children') AS children_num
FROM js_table;

fmmmmmmmmmmae fmmmme S SRR —— +
| name | age | children_num |
S SR —— tmmmm- S S —— +
| John Smith | 27 3

fmmmmmmmmmmae tmmmm- fmmmmmmmmmme e +

I1Io/s1e3HbIEe CCHLIIKHU

* dyHkmu g J[SON

THIIBI /11 MaCcCHBOB

* BIGINT[]

o IIceBmoHuM: INTEGER[ ]
* VARCHAR[]

o TIceBmoHuMBI: CHAR[ ], BPCHAR[], STRING[ ], TEXT[]
* BOOL[]

o IIceBmoHUMBI: BOOLEAN[ ]

Onucauue

Turer BIGINT[ ], VARCHAR[ ] 1 BOOL[ ] cIIO/IB3YIOTCS /11 XpaHEHUSI MaCCUBOB I1eJIbIX YHCeJsl, MACCUBOB CTPOK
U MacCHUBOB 0yJIeBbIX 3HaUeHHUU COOTBETCTBEHHO.

0 JITMHa MaCCUBOB B OTHOM CTOJIOITe TabJIHUIThI MOXKET He COBIIAIaTh.

MacCcuBeI MOTYT HMCIIOJIB30BATLCA [UId XpaHEHHsSA BEKTOPOB, TaKHX KadK 9M6€,Z[,ILI/IHI‘I/I (BEKTOpHBIe
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Hpe,Z{CTaBJIeHI/IH) TEKCTOB HJIX HSOGp&)KQHI/IfI.

ITpuMepsl

Cosmagum Tabaully array_table  BcraBuM B Hee 3HaueHUs Tuna VARCHAR u Tuma VARCHAR[ ]:

CREATE TABLE array_table(text_column VARCHAR, array_column VARCHAR[]);
INSERT INTO array_table VALUES
('I love Tengri', ['I', "love', 'Tengri']),

('I adore Tengri', ['I',"'adore', 'Tengri'l);

SELECT * FROM array_table;

fmmmmm e Fmmmmmm o +
|  text_column | array_column |
fmmmmm e Fmmmmm e +
| I love Tengri | {I,love,Tengri} |
fmmmmm e e mm s +
| I adore Tengri | {I,adore,Tengri} |
tmmmm e Hmmmmm e +

O6paTuTe BHUMaHHe, YTO B IIPOTPAaMMHOM BBIBO/Ie MaCCUBBI 0TOGPa’KaloTCs uepe3 GUIypHbIe CKOOKH {},
a TeKCTOBBIE 3HAUEHUS B HUX — 0e3 KaBbhIUueK.

Tenephb cosmaaum Tabsuily array_table co ctosm6amu Trma BIGINT u BIGINT[] 1 BcTaBHUM B Hee UHCJIOBEIE
3HaUeHUS U MAaCCHUBBI UHCEJL:

CREATE TABLE array_table(number_column BIGINT, array_column BIGINT[]);
INSERT INTO array_table VALUES

(2025, [2,0,2,5]),

(0025, [0,0,2,5]);

SELECT * FROM array_table;

Fmmm e domm e +
| number_column | array_column |
Fommm - R e +
| 2025 | {2,0,2,5} |
D T Hommmm oo +
| 25 | {0,0,2,5} |
Hommmmmmmm oo Hommmm e +

O6paTuTe BHUMaHUe, UTO YHCIOBOE 3HaUeHUe 0025 B IporpaMMHOM BBIBO/Ie IIPUBE/IEHO K HOPMaJIbHOMY
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BUJY 25, a MAacCUBHI B IIPOTPaMMHOM BBHIBOJIe 0TOGparkatoTcsl uepe3 QUTypHBIe CKOOKH {}.

JABOUYHBIN THII

* BLOB
o IIceBmoHUM: BYTEA

Onucauue

Tun pauHbeiXx BLOB mpenHasHaueH [yId XpaHeHUs IIPOUSBOJIBHBIX [IBOUYHBIX 00BEKTOB. OH MOXKeT
Co/ieprKaTh JIt0Oble IBOMYHbBIE JJaHHbIE 6€3 KaKUX-IM00 OTpaHUYeHHUH. UTO Ha caMOM [ieJie IIPeICTaBISI0T
co60M 9TH faHHble, IJ1d Tengri ocraeTcs HEU3BECTHBIM.

BLOB 0OBIYHO WCIIOJIL3YIOTCA [JI1 XpaHeHUs HEeTEKCTOBBIX OOBEKTOB, THUII KOTOPBIX SBHO He
IO iep>KUBaeTCs, HallpuMep I u300parkeHU. XoTa TUII BLOB Mo>KeT XpaHUThL 00BEKTHI pasMepoM [0 4
I'B, He peKOMeHAyeTCsl XpaHUTh O4YeHb OoJibliie 00beKThl B Tengri. O6bIUHO GoJsiee yZ0OHO XpaHUTh
6oJibIIve Gaiyibl B GaryIOBOU CHUCTEMe, a ITyTH K paiiyiaM XxpaHUTh B Tengri B Buje Tuma VARCHAR.

I1Io/s1e3HbIe CCHhIIIKHU

» OYHKITUH [IJII IBOUYHBIX TaHHBIX

JlormyecKHH THII

* BOOL
o ITceBmoHuM: BOOLEAN

Onucauue

Tum BOOL mmpesicTaBiisseT cO60M yTBep KeHUe HCTUHHOCTH U MO>KeT IIPUHUMATh 3HAaUeHUS:
true, false (6ysreBBI 3HaueHws1) vu NULL.

ByJieBBI 3HAUE€HUsI MOTYT OBITH SIBHO 33/[aHbI C TIOMOIIBIO JIUTEPAJIOB true u false. OqHAKO yallle BCETO
OHHU CO3/IaI0TCS B Pe3ysIbTaTe cCpaBHeHUs. HarpuMep, cpaBHeHUe i > 10 Bo3Bpalaet 6yJIeBo 3HaUEHHE.

ByJieBBl 3HaYeHUS MOI'YT UCII0JIE30BAThCA B BbhIpakeHUsX WHERE u HAVING 11 ¢uiibTpamuu pesyIbTaToB.
B 3TOM cily4ae BeIpa)keHUs, pe3yIbTaT KOTOPHIX OLleHUBaeTCd Kak true, IpoMayT GUILTP, a BhIPaKeHUs,
pesyJIbTaT KOTOPBIX olleHuBaeTcd Kak false muim NULL, 6yayT OTOPOIIIeHEI.

Jlornyeckue onepaTopsbl

J1J11 KOMOMHUPOBaHMU O6yJIeBbIX 3HAUEHUU MOTYT HUCII0JIb30BaThCs JJorudeckure onepaTopsl AND 1 OR.

Table 1. Tabauya ucmuHHocmu 04 onepamopa AND
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X X AND true X AND false X AND NULL

true true false NULL
false false false false
NULL NULL false NULL

Table 2. Tabauya ucmuHHocmu 04 onepamopa OR

X X OR true X OR false X ORNULL
true true true true
false true false NULL
NULL true NULL NULL

T a1 reoJaHHBIX

* GEOMETRY

Onucauue

Tun g 4dTeHUs U 3allMCU TeOIIPOCTPAHCTBEHHBIX JAHHBIX, IIpeoOpa3soBaHUS MeXIy CHUCTeMaMU
KOOpAUHAT U paboThl ¢ UHCTpyMeHTamMu I'MIC.

IIpuMepsl

BEIUMC/IMM paccTOsSsHHe Ha IUIOCKOCTH MeJKAy [ABYMs TOYKaMH, 33JaHHBIMHU B I[eJI0YMCI€HHBIX
KOOpAWHATAaX.

SELECT

ST Distance('POINT (@ ©)'::GEOMETRY, 'POINT (5 12)"::GEQOMETRY)
AS distance;

fmmmmm - +
| distance |
R +
| 13 |
tomm oo +

BBIYMCJIUM paccTOsTHUe MeXKay oprcamu Postgress Pro u Oracle B KUJIOMeTpax.

SELECT
round(ST_Distance_Sphere('POINT (55.69189394353437, 37.564623398131985) '::GEOMETRY,
"POINT (30.243622717202587, -97.72199761339736) ' : :GEOMETRY
)/1000)
AS "distance between postgress and oracle, km";
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ITIo/s1e3HbIe CCHhLIIKU

o OYHKITUH JIJIS1 TeOJJaHHBIX
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PYKOBO/JACTBO afMHUHHCTpPATOpPA

YcTaHOBKA

1. ITosrygaeM apxXuB C HEOOXOAUMBIMU $aiilaMH U pacllaKOBbIBaeM:

tar xf example_client.tar.gz
cd example_client

example_client/

F—— client.crt
—— client.key
—— install.sh

L—— Ticense.txt

1 directory, 4 files
2. 3amyckaeM CKpHIIT /JIs1 yCTAaHOBKU cepTUPUKaTa, paiiaa KOHQUTYpaIluU U perto3uTopust APT:
sudo ./install.sh

3. YcraHaB/iMBaeM IT1aKeThl:

a. Tosbko Tengri
sudo apt install tengri
b. Tengri c sjokajbHBIM S3 (MinlO)
sudo apt install tengri tengri-minio
* ITocste yctaHOBKHY Tengri OyzeT roToB K paboTe Ha I1opTy 3000.

JIOTHUH U ITapoJib 10 YMOJIYaHUIo: admin / admin.

» [TakeT tengri-minio yCcTaHOBHUT JIOKaJbHBIM MinlO ¢ medosTHBIMM HacTpoMKaMu. IIogpo6HOCTH O
TaJbHeNIe HacTPOUKe MOYKHO Y3HATh B [J0OKyMeHTarmu MinlO.

HacTpo¥yka KoHpUrypamuu

 JlOTIIOJIHUTeJIbHBIE HACTPOMKHU KoHQUrypanuu Tengri MOKHO 3a1aTh B ¢ariie /etc/tengri/tengri.conf
(110 yMoOIT4aHUI0 Qpaiiy OTCYTCTBYET).

Vv IT0HbBLI CNUCOK B03MOXMCHBIX HACMpoek 8 gaiine tengri.conf
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# TNGRi configuration parameters

# Access key id and secret key of user that will connect to S3

# rename SECRET_ACCESS_KEY to SECRET_KEY

TNGRI _S3 _ACCESS_KEY_ID=minioadmin

TNGRI_S3_SECRET_ACCESS_KEY=minioadmin

#

# Region to send to S3 server. Generally you don't need to change that, just make
# sure that target S3 has this same region

TNGRI_S3 REGION=eu-central-1

TNGRI_S3_DEFAULT_REGION=eu-central-1

#

# API endpoint URL for target S3. Must be in FQDN form

# TNGRI_S3_ENDPOINT_URL=http://example.com
TNGRI_S3_ENDPOINT_URL=http://127.0.0.1:9002

#

# Bucket name to use. Must exist before start, so make sure that it exists and
# has full access rights for this bucket. Must be in full form, i.e.

# TNGRI_S3_BUCKET_NAME=s3://example:9000

TNGRI_S3_BUCKET_NAME=prostore

# Iceberg catlog path in S3 bucket

TNGRI_WAREHOUSE _PATH=s3://prostore/iceberg/

#

# Name for the default schema in TNGRi.

TNGRI_DEFAULT_SCHEMA=public

#

# URI for catalog endpoint. Must be either PostgreSQL or SQLite connection string, i.e.
# TNGRI_CATALOG_URI=postgresql://user:password@example.com/database
TNGRI_CATALOG_URI=postgresql://prostore:prostore@127.0.0.1:5432/prostore

#

# Path to writable directory where cached files will be placed.

#

# WARNING: Should be placed on SSD storage. Tngri uses aggressive caching strategies
# to reduce S3 load

#
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TNGRI_CACHE_DIR=/var/1lib/tengri/cache

#

# Path to writable directory where python kernels will be stored.
TNGRI_KERNEL_DIR=/var/lib/tengri/kernels

#

# If set to false then no agent is required to process queries.

# Must be true for production environments
TNGRI_REMOTE_SESSIONS=true

#

# Set to true for more log output

TNGRI_DEBUG=false

#

# Host to bind main server to

TNGRI_HOST=0.0.0.0

#

# Port to bind PostgreSQL protocol implementation to
TNGRI_PORT=5433

#

# Host to bind RPC server for communication between agent and server
TNGRI_RPC_H0ST=0.0.0.0

#

# Port to bind RPC server for communication between agent and server
TNGRI_RPC_PORT=57776

E=4

it will be plaintext.

Path to SSL key.
TNGRI_SSL_KEY=

Path to SSL certificate file.
TNGRI_SSL_CERT=

= o F o R R o R o o o R

Enables TNGRi web app.
TNGRI_ENABLE_WEBSOCKET=true

#

# Path to static files for web app.
TNGRI_WEBAPP_DIR=/usr/share/tengri-web
#

# Host to bind HTTP server to
TNGRI_WEBAPP_H0ST=0.0.0.0

i

# Port to bind HTTP server to
TNGRI_WEBAPP_PORT=3000

#

# Host to bind Websocket server to. It is used extensively by webapp and python clients

TNGRI_WEBSOCKET_HO0ST=0.0.0.0
#

SSL confiquration. If set then Web communication will be done over SSL, otherwise
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# Port to bind Websocket server to

TNGRI_WEBSOCKET_PORT=3001

#

# Host to bind PyLSP server to. It is used by webapp to provide code completion
TNGRI_PYLSP_H0ST=0.0.0.0

#

# Port to bind PyLSP server to

TNGRI_PYLSP_PORT=3003

#

# Host to bind CRUD. Used by webapp to send messages in chats, manage scheduled
# notebooks and manage external catalogs

TNGRI_CRUD_H0ST=0.0.0.0

#

# Port to bind CRUD to

TNGRI_CRUD_PORT=3004

# Enable TNGRi's Iceberg REST catalog API provider
TNGRI_ENABLE_REST_CATALOG=true

# Host to bind REST catalog server to
TNGRI_REST_CATALOG_HOST=0.0.0.0

# Port to bind REST catalog to
TNGRI_REST_CATALOG_PORT=3005

# Enable compaction daemon
TNGRI_ENABLE_COMPACTION=true

# Enable notebook CRON daemon
TNGRI_ENABLE_CRON=true

#f ==============-—-----ooooooc

# TNGRi deployment information

#f ==============-—--=----ooooc

#

# Needed for external clients to connect to TNGRi services. For example, python clients
# connecting from user's local machines. Set these to the values that point to this
# installation, for example, if using reverse proxy for HTTP or Postgres protocol.
#

# Change the name of site deployment

# TNGRI_SITE_NAME=tngri

#

#f Websocket address to connect to. Must be in FQDN form, i.e.

# TNGRI_SITE_WS_ADDR=ws://example.com:3001

TNGRI_SITE_WS_ADDR=ws://0.0.0.0:3001

i

# Postgres protocol address to connect to, i.e.
# TNGRI_SITE_PSQL_ADDR=example.com:5433

# TNGRI_SITE _PSQL_ADDR=
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S3 address to connect to. Must be in FQDN form, i.e.
TNGRI_SITE_S3_ADDR=http://example.com:9000
TNGRI_SITE_S3_ADDR=

S3 access key for public usage (Stage only)
TNGRI_SITE_PUBLIC_LOADER_ACCESS_KEY=public_loader

S3 secret key for public usage (Stage only)
TNGRI_SITE_PUBLIC_LOADER_SECRET_KEY=public_loader

= o H o O R o R O I o=

* JIOTIOJIHUTEJIbHBIE HACTPOMKU KoHQuUrypanuu MinlO MoXHO 3amaTh B ¢arise /etc/default/tengri-
minio B COOTBETCTBUU C IoKyMeHTarer MinlO.

[Tocsie o6HOBIIeHUS $pariia KoHGUryparuu MinlO He06X0TUMO BBITIOJTHUTS:

sudo systemctl daemon-reload
sudo systemctl restart minio

Copoc mapoJist aAMHHHCTPAaTOpPa

B ciydae ecsii yTpadeH OCTYI K IIapoJIi0 aIMUHUCTPATOPa, €Tr0 MOYKHO COPOCUTD.

[LJIH 9TOTI'0 Ha CepBepe, rjae OBLI YCTaHOBJIEH IIaKeT, HY?>KHO BBIIIOJIHUTH:

sudo -u tengri bash -c 'export $(egrep -v "A#|A$|.*#" /var/lib/tengri/tengri.defaults |
xargs); prostore reset-admin-password'"

ITocsie aToro TEKYLHHIZ I1apoJb aIMUHUCTPATOPA C6pOCI/ITCf{, ¥ HOBBIM aBTOMaTHYeCKU CFEHepI/IpOBaHHBIfI
I1apoJIib 6Y,I[6T IIOKa3aH B JIOT'€ BBIBO/iA.

HacTpo¥ka poJieH ajid moJjib30oBaTe e’

CosmaHue poJjieHn A1 MoJIb3oBaTe/ieu

YT00BI CO3/1aTh POJIb analyst, BEIIIOIHSIEM 3aIIpoC:
CREATE ROLE analyst;

o [TompobHee 0 CO3JTaHUH POJIEH.
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Ha3HaueHHe POoJIeH 0JIH30BaTE/IAM

YTo6hI Ha3HAUUTH 110JIL30BaTEJII0 tengri_user poJib analyst, BHIIIOJIHSIEM 3aIIpoOC:
GRANT ROLE analyst TO tengri_user;

o Ilogpo6Hee 0 HA3HAYEHUH POJIei.

IIpexocTaBieHre PoJIAM NIPUBUIETUH

YToOHI ITpeI0CTaBUTD POJIH analyst MPUBUJIETHUH 711 YTEHUS U 3alIMCH BHYTPH cxeMHI analytical_sandbox,
BBITIOJTHSIEM 3aIIPOC:

GRANT

USAGE,

MODIFY,

CREATE TABLE,

CREATE VIEW
ON SCHEMA analytical_sandbox
TO ROLE analyst;

[Tocite 3TOTO y BCEX II0JIb30BaTesIel C POJIbIo analyst IOIBATCS IIpaBa Ha YTeHHe U U3MeHeHUte TabJIull U
IIpej/icTaBJeHUN BHYTPU cXeMbI analytical_sandbox.

IIpr HeO6XOJUMOCTH CKOPPEKTHUPYUTE CIIMCOK IIPe0CTaBIIsIeMbIX IIPUBUJIETHH [T JAHHOU POJIH.

o ITompobHee 0 IpefoCTaBIeHUU IIPUBUJIETHN.

OT3bIB IIPUBUJIETHUH Y POJIeHn

YTo6BI 0TO3BAThH Y POJIU analyst IPUBUJIETHIO [JIs1 3aIIMCU BHYTPU cxeMbI analytical_sandbox, BeimosiHsIEM
3arpoc:

REVOKE

MODIFY
ON SCHEMA analytical_sandbox
FROM ROLE analyst;

[Ipr HeO6XOJUMOCTH CKOPPEKTHUPYUTE CIIKCOK OT3bIBa€MBIX IIPUBUJIETHI /I JAHHOM! POJIH.

o ITopmpo6Hee 06 OT3BIBE IIPUBUJIETUH.

OT3BIB pOJieHn y IoJIb30BaTeIen

YTo6HI 0TO3BATh y ITOIb30BaTesI tengri_user poJib analyst, BEIIIOTHSIEM 3aIIpoC:
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REVOKE ROLE analyst FROM tengri_user;

o ITompo6Hee 06 OT3BIBE POJIEH.

IIo/1e3HbIe CCHhLIIKHN

* HayasibHas HaCTPOMKa CUCTEMBI

* VIpaBJieHUe I10/1b30BaTeIIMU U IIpaBaMU
* Oreparuu C I10J1b30BaTeIsIMU

* Omepanuu C posIiMu

* Onepariiu ¢ IPUBUJIETUIMU

* BBIUMCIIUTEIHLHbIE IIyJIbL
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CneHapuu

* HauasibHas HaCTpPOMKa CUCTEMBI
* 3arpyska JaHHBIX
* ABTOMATH3aIlMA 3aTPy3KHU JaHHBIX U3 MHOKECTBEHHBIX GaiiioB
* OOpareHue K xpaHuianily Iceberg HampsaMyro ¢ moMoInb Python
* AHAJIUTHUUYECKHUE CIleHapUHu
o AHaJIM3 TaHHBIX U3 IOCTOB Instagram™
o AHaJIU3 re0/ITaHHBIX CIIOPTUBHBIX TPEKEPOB

o AHaJIM3 TeKCTa Ha IIpuMepe faTa-ceta FineWeb

Haya/ibHas1s HaCTPOMKA CHCTEMBI

[IpeAIIoIoKUM, UTO HaM HY)KHO IIPOHM3BECTH HaudasJbHble HACTPOMKHU CHUCTEMBI i1 paboTHl OJHOTO
I10/Ib30BaTeJIs, Y KOTOPOro 6y/eT ofiHa poJib. [losb3oBaTe b Oy/ieT paboTaTh Ha OLHOM BBLIUMCIUTETHEHOM
IIyJie BHYTPH OJJHOM CXeMEI.

YT00BI OIIMCaHHbIE HU)KE JeHMCTBUS ObLIM BO3MOYKHBI, UX JI0JDKEH IIPOU3BOJUTH JIUOO0
o aJIMUHHCTPATOpP, JHUO0 TII0JIb30BaTeJ b C IIPUBHJIETUSIMM Ha CO3[laHHE [IPYTUX
I10JIb30BaTeJIeH, Pojied U BEIYUCIUTETbHBIX ITYJIOB.

1. Cospmamm poJib analyst:
CREATE ROLE analyst;

2. Cosma/iiM BEIYUCIUTEIBHBIMN ITyJI compute_s ¥ YCTAHOBUM /IJISI HETO pa3Mep BBIUMCIUTEIeH S:
CREATE WORKER POOL compute_s WORKER SIZE S;

3. Co3majiM TIOJIb30BaTeJIs tengri_user, 3aJlafliM €ro IAapoJib /11 UAeHTUOUKAITUK U Ha3HAUUM [JIT
HETO0 BRIYHCIUTEIbHBIN ITyJI 10 YMOJTYaHHUIO compute_s:

CREATE USER tengri_user
IDENTIFIED BY PASSWORD '*#**'
DEFAULT WORKER POOL compute_s;

4. HasHauuM I10JIb30BaTeJIr0 tengri_user poJib analyst:
GRANT ROLE analyst TO tengri_user;

5. IIpegocrasuM poJr analyst npusuiieruu USAGE 1 MONITOR Ha BEIUMC/IMTE/ILHBIN ITYJI compute_s:
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GRANT USAGE, MONITOR ON WORKER POOL compute_s TO ROLE analyst;

Jaiee:

a. eCIM B CUCTeMe y>Ke eCTh cxeMa analytical_sandbox u Ha1 rosb3oBaTesb 6y/eT paboTaTh TOJIBKO
B Hel, TO IIpe/[0CTaBUM €My IPHUBUJIETHUIO Ha paboTy cO BCeMH Tab/IMIIaMH BHYTPU 3TOM CXEMBI,
KaK CYIIIeCTBYIOIITUMU, TaK U TeMHU, KOTOpPbIe OyyT CO3ZJaHbI B OYAYII[eM:

GRANT ALL ON SCHEMA analytical_sandbox TO ROLE analyst;

b. ectu ke 1osnb30BaTesb OygeT paboTaTh B HOBOM CXeMe, TO CO3aUM 3Ty CXeMy
analytical_sandbox_new U 1ipesiocTaBUM eMy IIPUBUJIETHIO HA PaboTy CO BCeMH TabJIMIlaMU BHYTPHU
9TOH CXEMBI:

CREATE SCHEMA analytical_sandbox_new;

GRANT ALL ON SCHEMA analytical_sandbox_new TO ROLE analyst;

6. Ecoth  TipepmosiaraeTcs, YTO II0JIb30BaTeNb tengri_user O6y[eT cO3aBaTb HOBBIE CXEMBI, TO
IIpe0CTaBUM €My IPUBUJIETHIO Ha CO3[lJaHHe CXeMbl BHYTPH KaTaJIora:

GRANT CREATE SCHEMA ON CATALOG TO ROLE analyst;

ITocste sToro moJib3oBaTesb tengri_user CMOZKeT:

» Co3pmaBaTh TabIMIIBI BHYTPU cxeMbl analytical_sandbox (vru analytical_sandbox_new)

* YuraTh Tab/IUIBI BHYTPU cXeMbI analytical_sandbox (v analytical_sandbox_new)

C TakumMu HaCTpOﬁKaMH I10JIB30BaTeJIb tengri_user CMOZKeT:

o * Vnanarh TabyInIlel BHYTPU cXeMbl analytical_sandbox (viiu analytical_sandbox_new)

* VnamuThk cxeMy analytical_sandbox (viu analytical_sandbox_new)

3arpyska JaHHBIX

3arpysuTh faHHbIe B Tengri MO>KHO CJIeYIOIIMMU CII0CO6aMU:

* C rioMmoIb10 MacTepa 3arpy3sku — KHonka [ Upload file ].

* Yepes moayib Python tngri.
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3arpyska JaHHBIX U3 JIOKAJIbHOI0 ¢pansia
IIOMOIIBI0 MacTepa 3arpysKu

[Topmep>krBaeMble paciIvpeHus GanioB Al 3arpysKHU:

* .CSV
* .json
* .parquet
o .xlsx

* .zip
YT0G6KI 3aTpy3UTh JJaHHBIE U3 dariia:

1. Haxxmure [ Upload file ] (3azpysums ¢haiin) B unTepdetice Tengri.
2. BribGepeTe WiIH epeMecTUTe paiyl B OTKPHIBIIYIOCS 00J1aCTh 3arpPy3KH.

3. B orkpriBireMcs: okHe Parse file (PacnosHamb ¢paiin) mpoBepbTe IPAaBUJILHOCTH PacliO3HAHHBIX
TaHHBIX.
IIpu He06XOTUMOCTH BhIOepeTe Hy>KHble HAaCTPOMKU pacro3HaBaHUs U HakMuTe [ Next ] (Jasee).

4. Tlocsie 3TOTO BBl YBUAUTE SUEUKY C KOJOM 3arpy3KU ¢aiiyia i1 BCTaBKU B HOYTOYK.
[ daria file_name.csv U [ II0JIb30BaTeJIsI USer_name OHa OyZeT UMeTh BU/L:

select *
from read_csv(
"user_name/<id> file_name.csv"

)

Haxmure [ Add cell ] (Jo6asums siueliky), 9TOOBI 106aBUTh 3Ty SUEHKY B Balll HOYTOYK.

[Tocste mo6aBIeHUS STUEMKU B HOYTOYK JaHHbIe U3 paiiia 6yAyT JOCTYIIHEI 151 pabOTEL.

3arpyska JaHHBIX U3 ¢ansia yepes MOAYJIb
Python tngri

YTo6HI 3aTpy’KaTh JJaHHbBIE U3 HeJIOKAJbHBIX GaiIoB, MOXKHO HUCIIOIb30BaTh MOAYJIb Python tngri.

3arpyska gaHHbIX u3 ¢aria mo URL

[Ipumep kopga Ha Python psa s3arpysku B Tengri maHHBIX M3 ¢aiiyia iris.csv, pacIlOJIO’KEHHOro II0
ykasaHHomy URL:

import polars @
import tngri
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df = polars.read_csv(
"https://raw.githubusercontent.com/mwaskom/seaborn-data/master/iris.csv" @

)
tngri.upload_df(df) ®

@ UMmopTHUpyeM Heo6GX0AHUMEbIe MOy IH Python

@ CyutsiBaeM Qaiir 1Mo ykazaHHOMY URL M 3aIMChIBAaEM €ro B ITepeMeHHYI0 df ¢ ITOMOIIbI0 MOMYJIS
polars

® 3arpyrxaeM faHHble u3 df B Tengri ¢ moMonibi0 yHKIUM tngri.upload df

[oMuMO $aiIoB .csv, ITOT CIIOCO6 MOKEeT UCII0JIH30BaThCS U I APYTUX PacIIMpeHuN — .json, .x1sx U
pouuX (ITofpoGHee CM. B IOKYMeHTaIriu Polars 1o 3arpyske JaHHBIX).

ITocJie 3TOTO B sTUeiiKe BLIBO/IA TIOSIBUTCS COOOIIEHHE BH/IA:
UploadedFile(s3_path="s3://<path>/<file_id>.parquet")

Terepp maHHBIe U3 Qaiia LOCTYIHBI IjI1 paboThl. UTOOBI paboTaTb C HUMH, HY)KHO HCIIOJIB30BAaTh
¢dyHKITMIO read_parquet ¥ yKasaTh id sarpy>keHHOro ¢amnsa .parquet ¢ mpebIIyIero ara:

SELECT * FROM read_parquet('<file_id>.parquet');

o Pacuupenue .parquet OyzeT y 3arpy’keHHOI0 TaKMM 06pa3oM ¢aiijia B JIIOOOM ciiydae
BHE 3aBUCHUMOCTH OT pacIIUpeHUsI HayaJIbHOTO paiiia.

3arpyska JaHHbIX U3 ¢pania, COXpaHEeHHOIo B S3

[IpuMmep koma Ha Python ms 3arpysku B Tengri maHHBIX U3 ¢aria my_file.parquet, pacrioso>KeHHOTO B
BaieMm 6akere S3:
import tngri @
tngri.upload_s3(
object="s3://my_folders/my_file.parquet", @

access_key="***",
secret_key="***"

@® UmmopTHupyeM MofyJhk Python tngri

@ 3agaeM mmapameTpsI Balrero 6akera S3 (ITyTh K Gparury ¥ KJIFOUH IJIs ZOCTYIIA)
dyHkumdg tngri.upload_s3 3arpyskaeT ¢paiur u3 Bauiero 6akera S3 B Tengri.
ITocyte aTOrO AAaHHBIE U3 ¢ariyia OYAYT JOCTYIIHBI AJIA PaOOThL

PacimivpeHre ¢aiysia IpU 3TOM MOXKeT OBITH JIIOOBIM. OHO OCTAHETCSI TeM >Ke, KaKMM OHO OBLIO B
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HavyaJIbHOM ¢aiise. /i1 paboThI C pa3HBIMU PaCITUPEeHUSIMH HY>KHO HCII0JIH30BaTh Pa3Hble GYHKITHMN.

Pa6oTaTh C JAaHHBIMH U3 daiia B HAIlleM IIPUMepe MOYKHO C IIOMOIIbI0 GYHKITUH read_parquet:
SELECT * FROM read_parquet('my_file.parquet');

[Ipy HEO0O6XOOWMOCTH IJIs 3arpykaeMoro ¢ariyila MOXKHO 3aaTh IyTh U KMMS BHyTpHU Tengri uepes
OIIIIMOHAIbHBIN napaMeTp filename pyHKIMM tngri.upload s3:
filename="new_path/new_name.parquet"

PaboTa ¢ JaHHBIMH U3 3arpy>KeHHbIX panjioB

[Toka>keM 6a3oBble BapHWaHTBI pPabOTBl C [JaHHBIMM M3 3arpy’KeHHbIX QaijoB THIIA .CSV C
HUCII0JIb30BaHHUEM QYHKIIMHU read_csv

 [IpoBepseM, UTO 3arpy>KeHHBIU QAN . cSV TOCTYIIEH:
SELECT * FROM read_csv('customer_country.csv');
» CosgaeM TabiUIly C JaHHBIMU U3 3arpy>KeHHOro ¢ariiia .csv:

CREATE OR REPLACE TABLE customer_country AS
SELECT * FROM read_csv('customer_country.csv');

* 3arpy’kaeM JlaHHBIe U3 Qaiiya .csv B CYIIeCTBYIOIIYIO TaOIHITY:

INSERT INTO customer_country
SELECT * FROM read_csv('customer_country.csv');

PaboTa ¢ JaHHBIMH U3 3arpy>kKeHHbIX paijioB
pasHbIX pacUIupPeHUNn

J1s1 paboTHI C 3arpy>KeHHBIMH QaiIlaMU JPYIHUX PacIIMpeHHH HY>KHO HMCII0JIb30BaTh COOTBETCTBYIOII[HE
GYHKITUH.

+ Co3gaeM TabJIMITY C TAaHHBIMU U3 3aTPY’KeHHOTo daiiia .parquet ¢ ITOMONTLI0 QYHKITUH read_parquet:

CREATE OR REPLACE TABLE customer_country AS
SELECT * FROM read_parquet('customer_country.parquet');

» Co3pmaeM TabJIMIly C JaHHBIMU U3 3aTPY’KEHHOTO ¢ariia .json ¢ IIOMOIIbI0 QYHKITUU read_json:

CREATE OR REPLACE TABLE customer_country AS
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SELECT * FROM read_json('customer_country.json');
* CospaeM TabJIMUITY C JaHHBIMU U3 3aTrPy>KeHHOro0 ¢aria .x1sx ¢ IIOMOIbI0 QYHKIIUHU read xlsx:

CREATE OR REPLACE TABLE customer_country AS
SELECT * FROM read_x1sx('customer_country.x1sx');

[IprMep paboTHI C JAHHBIMH U3 3aTPY>KEHHOT0 daiiia .zip MOYKHO YBUAETH 371€Ch.

ABTOMAaTH3aIUA 3arpy3KH JaHHBIX U3
MHO>KeCTBEeHHBIX (panIoB

B 3TOM mpuMepe moKa)keM, KaK 3arpysuTh B Tengri JaHHBIe, KOTOpble XPaHATCI B BHIe MHOKeCTBa
daiioB .parquet B XpaHUIHUIIe S3.

C momoIrbio Moy Python boto3 BeiBesieM IyTH BcexX GpaiiyioB .parquet B KOHKpPeTHOM XpaHUIHIIE:

import boto3
import boto3.s3.transfer

path = 'Stage/<lake_path>/Datalake/2049/"

s3 _client = boto3.client('s3"',
endpoint_url="#***",
aws_access_key_id="***",
aws_secret_access_key="***",
region_name='us-east-1")

response = s3_client.list_buckets()

for bucket in response[ 'Buckets']:
print(f'Bucket: {bucket["Name"]}")
response = s3_client.list_objects_v2(
Bucket=bucket["Name"],
Prefix="Stage')

for content in response.get('Contents’, []):
file_path = str(content['Key'])
if path in file_path:
print(file_path)

Bucket: prostore

Stage/<lake_path>/Datalake/2049/1.parquet
Stage/<lake_path>/Datalake/2049/2.parquet
Stage/<lake_path>/Datalake/2049/3.parquet
Stage/<lake_path>/Datalake/2049/4.parquet
Stage/<lake_path>/Datalake/2049/5.parquet
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Bucket: s3bench-asusnode21

[Tompo6yeM chesnaThk 3ampoc SQL K JaHHBIM M3 OJHOIO K3 3THUX (QailyioB U yOegUMCs, 4YTO 3aIpoc
obpabaTriBaeTCs, a JaHHbIE 0TOOPa’KAKOTCS B BHIBOJIE:

SELECT *
FROM read_parquet('s3://prostore/Stage/<lake_path>/Datalake/2049/1.parquet")
LIMIT 5;

b o .
————————————————————————————————— i T L C LT LT
---------- e

| f1

| 2 | 3 | f4 | jd1 | jd2
command_load_datetime | command_load_session_id |

b o
--------------------------------- e
—————————— T T L n T SETE TP

| {"id": 673, "age": 77, "name": "d1b7d724ef3a8451189fc47da62b9888", "email":
"b32c9c5d3b1768e7955144103d72c593@example.com"} | false | 0001-01-02 06:44:06 | <memory at
0x7f0bb8523880> | 7000-1-1 | 7000-2-1 | 2025-06-23 08:05:23.636063 | 195

| {"id": 221, "age": 34, "name": "4de35c863a2df55018eca39f130c0738", "email":
"3535ac8c3b04c33ac67ee70693707bdbeexample.com"} | true | 0001-01-02 02:59:53 | <memory at
0x7f@bb85219c0> | 7000-1-1 | 7000-2-1 | 2025-06-23 08:05:23.636063 | 195

| {"id": 612, "age": 27, "name": "94a3027942dffccb4abe3923914592ba5", "email":
"1017878614378e98f62be257c4215056@example.com"} | false | 0001-01-02 11:53:53 | <memory at
0x7f@bb8522c80> | 7000-1-1 | 7000-2-1 | 2025-06-23 08:05:23.636063 | 195

| {"id": 136, "age": 73, "name": "500522adeb682clefcdce8af83610a27", "email":
"de507ff06310d2b35eab5c40f26f6a94@example.com"} | false | 0001-01-02 00:56:43 | <memory at
0x7f0bb8521fc@> | 7000-1-1 | 7000-2-1 | 2025-06-23 08:05:23.636063 | 195

| {"id": 150, "age": 67, "name": "7d283d7c78b5692f6162d8b65baeeled", "email":
"df78cebca3c40d06e8b43ad8a7e98f56@example.com"} | true | 0001-01-02 13:46:41 | <memory at
0x7f0bb8521600> | 7000-1-1 | 7000-2-1 | 2025-06-23 08:05:23.636063 | 195
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Terrepb HYKHO 3aTPy3UTh JaHHbIE U3 BCceX GpamIoB .parquet B OJTHY TaGJIHILY.

,Z[JIH 9TOI'0 CHa4vaJla MHUITUAJIU3UPYEM 3Ty Ta6JII/II_Iy— Co3gJagHiM €€, HO He 6y,ueM IIOKa 3aIlMChIBATh B HEE
JaHHBIE, YTOOEI CaeJsiaTh 3TO Ha CJIEAYIOIIEM Illare ITUKJIOM.

UT06BI HHUIMAIU3UPOBATH TaOJ/IUILY, BBIIIOJTHUM TaKyo0 KOMaHAy c rmoasampocoM SELECT * mysa ogHOrO M3
9THUX GalyIOB U CO 3HaueHHeM Itapamerpa LIMIT —0:

CREATE OR REPLACE TABLE raw_dyntest AS
SELECT *
FROM read_parquet('s3://prostore/Stage/<lake_path>/Datalake/2049/1.parquet")
LIMIT ©;

Done in 22.2 sec

JTOT 3aIIpocC co3gaetT TaGJII/IHy C HY?’KHBIM HaM Ha60p0M CTOJI6LIOB 1 UX THUIlaMU, TeIlIepb B Hee MOXKHO
3arpy’kaTh JaHHBIE B ITUKJIE.

JlIs1 3TOTO B sTuerike THUIa Python ormmuiieM ITUKJI IT0 IMeHaM BceX GaMyioB B B 3TOM ITUKJIE C IIOMOIITHIO
¢yHKIIUHM tngri.sql BBINOJHUM HWTEePaTUBHYI0 3arpy3Ky /[AaHHBIX M3 Ka)KAoro o¢aria .parquet B
WHUITHAIU3UPOBaHHYI0 TabyuILy raw_dyntest.

B ka)K[[01 UTepariuu 6y/ieM BBIBOJUTH KOJTUYECTBO CTPOK B 9TOM TabJIHIle, KOTOPOE JO/DKHO IIPUpPacTaTh.

import tngri

for i in range(1,6):
file_name = f"s3://prostore/Stage/<lake_path>/Datalake/2049/{i}.parquet"
insert_sql = f"INSERT INTO raw_dyntest SELECT * FROM read_parquet('{file_name}')"
print(insert_sql)
tngri.sql(insert_sql)

print(tngri.sql("SELECT count(*) FROM raw_dyntest"))

insert into raw_dyntest select * from
read_parquet('s3://prostore/Stage/<lake_path>/Datalake/2049/1.parquet")
shape: (1, 1)
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| column_0 |

| 10000000 |
insert into raw_dyntest select * from

read_parquet('s3://prostore/Stage/<lake_path>/Datalake/2049/2.parquet")
shape: (1, 1)

| 20000000 |

insert into raw_dyntest select * from
read_parquet('s3://prostore/Stage/<lake_path>/Datalake/2049/3.parquet")
shape: (1, 1)

| 30000000 |

insert into raw_dyntest select * from
read_parquet('s3://prostore/Stage/<lake_path>/Datalake/2049/4.parquet')
shape: (1, 1)

| 40000000 |

insert into raw_dyntest select * from
read_parquet('s3://prostore/Stage/<lake_path>/Datalake/2049/5.parquet')
shape: (1, 1)

| 50000000 |

Tenepb BBIBEIEM KOJIMYECTBO CTPOK B 3aII0JTHEHHOM TaKUM 06pa30M Ta6JII/ILIe:

SELECT count(*) AS row_count
FROM raw_dyntest;
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fmmmmmm e +
| row_count |
Foimimmmmiocos +
| 50000000 |
fommmmmmea- +

YTo6H! IIPOBEPUTH, UTO 3aIIPOCHI K 3TUM JAAaHHBIM Ha TaKoM o6beMe (50 MJTH. CTPOK) paboTaroT MITAaTHO,

BBIBEJIeM paclipejiesieHHe 3Ha4eHUH true u false B cTos61te f2:

SELECT f2, count(*) AS f2 cnt
FROM raw_dyntest_ng

GROUP BY f2;

fommmmm- tmmmm e +
| f2 | f2_cnt

b tmmmm e +
| false | 24998577 |
e fmmmmm e +
| true | 25001423 |
e R +

B ogHM M3 CTOJIGIIOB Ta6JIMIIEI 3allMCaHbl JaHHbIe B BHJE CTPYKTYpPHI JSON, M OfUH U3 KIIOUYed 3TOH
CTPYKTYyphl—age (8ospacm). IlocTpouM TabJHIly paclpeje/eHWs 3Ha4YeHUWMW Bo3pacra. /11 3TOrO

HUCII0JIb3yeM QYHKITHIO json_extract.

SELECT

json_extract(f1, ['age'])[1]::INT AS age,
count(*) AS age_count

FROM raw_dyntest

GROUP BY 1 ORDER BY 1;

Done i

n 9.9 sec

S SR +
| age_count |
P +
| 500228 |
tmmmmmmmm - +
| 499629 |
tmmmmmmmm oo +
| 500222 |
Fmmmmmmm oo +
| 500622 |
S SR +
| 500373 |
S SR +
| 500410 |
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to---- e s +

| 6 | 499876 |
+----- Hommmmmmmmo- +
| 7 | 499276 |
+--m-- Hmmmmmm e +
| 8 | 500566 |
- ommm e +
| 9 | 499314 |
- dmmmm e +
I | . I
+----- Hommmmmmmmo- +

Ha ocHOBe 3TOM TaGJIHIIBI IOCTPOUM IpadUK pacipe/iesIeHUsI 3HaUeHHUH 110 BO3PacTy:

import matplotlib

plt = cell_output.plot(
title="PacnpeneneHne no Bo3pacTy',
y="'age_count"',
ylabel="KonnuecTBo',
x="'age',
xlabel="Bo3pact',

)

plt.get_figure()

PacnpepneneHue no Bo3pacTy

—— age_count
501500 -
|
501000 -
2 500500 -
: [\
(&)
b}
=
=
S 500000 1
=
| |
499500 - “ '
499000 - \
T T T T T T
0 20 40 60 80 100
Bo3pacT
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OoOpaureHue K xpaHuwiuiny Iceberg
HaIIPSAMYIO C IOMOIIBI0 Python

B aTOM IIpuMepe MBI ITOKa)keM, KaK 06paIaThcs K XpaHUIUITY Iceberg HammpssMyto ¢ momoInbsi Python.
Hcrosb3ysi 3TOT CII0C06, BB CMOJKeTe YHUTaTh M PelaKTUPOBAThH CYIIeCTBYIOIIME TaGJIUIThI, CO3/IaBaTh
HOBBIE€ TAGJIUIIBI, B TOM YHCJIe Ha OCHOBE JAHHBIX M3 CYIIECTBYIOIIUX TAOGJIUIl, ¥ COBEpPIIAThH APYTHe
oIlepaItiy HeIIoCpe/ICTBeHHO B XpaHwtHile Iceberg.

Jl1s1 HavaJjia B siuerike TUma SQL cO3Ma M TeCTOBYIO TaGJIUITY C OAHHM CTOJIGIIOM U 3aIIUIIEM B CTPOKHU 1
MIJUTHOH YHCesT HaunHasi ¢ 1. /I 3TOTo UCIoJIb3yeM QYHKITUH Unnest 1 generate_series.

CREATE OR REPLACE TABLE demo.iceberg_test (numbers BIGINT);

INSERT INTO demo.iceberg_test (numbers)
SELECT unnest(generate_series(1,1000000));

Done in 2.9 sec

S e +
| Count |
S e +
| 1000000 |
S e +

BriBe[ieM IIOJIyYUBIIYIOCSA TaOJIUILY:

SELECT * FROM demo.iceberg_test
ORDER BY numbers

Done 1in 2.1 sec

S e +
| numbers |
S e +
| 1 |
S e +
| 2 |
S +
| 3 |
S e +
| 4 |
S e +
| 5 |
S e +
| ... |
S e +
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999+ rows

[IpeaIi010KUM, YTO Ha OCHOBE 3TOM TabJIMITBI HAM HY>KHO CO3/iaTh HOBYIO TabJ/IUIY, B KOTOPOM TOJDKHBI
OBITH BCe CTOJIOITBI M3 MCXOMHOM TabJIMIlbl U OJUH HOBBIM CTOJIOEIl. B HOBBIM CTOJIOEI] MBI TOJKHBI
3amnucaTh JaHHble, BEBIYUCIEHHBIE C IIOMOIIBI0 OITMCAaHHOU Ha Python pyHKIIMY, TepefjaBas el B KauecTBe
apryMeHTOB 3HaUeHUs U3 CTOJI0II0B UCXOJHOMU TaOIUITBI.

B KauecTBe TaKOM TeCTOBOM QYHKIIMHU omIHUIlleM QYyHKITHIO check_odd, KoTopas Bo3BpalllaeT CTPOKY odd J1d
HeYeTHBIX YHCeJI U CTPOKY even — IS YeTHBIX.

Bce 3T0 MBI cflesiaeM, obpalasich HalpsamMyto B Iceberg c momotibio Python:

import tngri

import pyarrow

import pyiceberg

from contextlib import suppress
import pandas

# 33paem uMMA MCXOOHOM Tabmuupl
source_table_name = 'demo.iceberg_test'

# 3apaem umA LeneBoil Tabmwmupbl
target_table_name = 'demo.iceberg_test_target'

#f 3apmaem umA KOMOHKM B LeneBOi Tabmuue ANA 3aNUCKU HOBbIX AAHHbIX
target_column = 'odd_or_even'

print(f'Source table: {source_table_name}")
print(f'Target table: {target_table_name}")

# 3arpywaem ucxopgHylo Tabnuuy
source_table = catalog.load_table(source_table_name)

# Co3paem uenesyiw Tabmuuy, kKonupyem cxemy U3 UCXOAHOIA
with suppress(Exception):
catalog.drop_table(target_table_name)
sink = catalog.create_table(target_table_name, source_table.schema())

# NlobaBnsem KOMOHY AN 3anucu HOBbIX AaHHbIX (00533TenbHO yKa3aTb TuUM AaHHbX) D
with sink.update_schema() as tx:
tx.add_column(target_column, pyiceberg.schema.StringType())

# TecToBas ¢yHKUMA [N BbIUMCIIEHUS HOBbIX [AHHbIX
def check_odd(num):
if num % 2:
return 'odd'
else:
return 'even'

# [lenum mcxopHyw Tabnuuy Ha 6aTumM, 4yTObbH He 33arpyxaTb B NAMATb LETIMKOM
table batches = source table.scan().to arrow_batch reader()
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# 3anucbiBaem HOBble [AaHHbE MO baTuam
step = 0
for batch in table_batches:

batch: pyarrow.RecordBatch

step += 1
print(f'Step: {step}')

# Mpeobpaszyem baTtu B DataFrame
part_df = batch.to_pandas()

# 3anucbiBaem HOBble AaHHble B HOBYIW KOmoHKY DataFrame c Tem we umenem, yTo B Tabmuue
part_df[target_column] = part_df['numbers'].apply(lambda num: check_odd(num))

# BoiBoaum pa3mep DataFrame ¢ HOBbIMM AAHHbLIMW
print(f'Result dataframe shape: {part_df.shape}")

# MNpeobpaszyem DataFrame obpatHo B Tabnuuy
sink_part = pyarrow.Table.from_pandas(part_df)

# Annenoum AaHHbIA 63Ty B uUeneByw Tabnuuy
sink.append(sink_part)

# BoiBooum onuHy uenesoii Tabmuupl uepe3 scan().count()
print(f'Result table length: {sink.scan().count()}")

# BoiBOOMM [ONMHY LeneBoii Tabmuubl yepe3 tngri.sql
print(tngri.sql(f'SELECT count(*) FROM {target_table_name}')) @

@ Ilompo6Hee IIPO TUITHI IAHHBIX B pyiceberg Mo>KHO y3HATh 3/1eCh
@ ToxpoGHOe onmcaHue GYHKITHU: tngri.sql
Done in 11.9 sec

Source table: demo.iceberg_test
Target table: demo.iceberg_test_target

Step: 1
Result dataframe shape: (16960, 2)
Step: 2
Result dataframe shape: (122880, 2)
Step: 3
Result dataframe shape: (122880, 2)
Step: 4
Result dataframe shape: (122880, 2)
Step: 5
Result dataframe shape: (122880, 2)
Step: 6
Result dataframe shape: (122880, 2)
Step: 7
Result dataframe shape: (122880, 2)
Step: 8

Result dataframe shape: (122880, 2)
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Step: 9

Result dataframe shape: (122880, 2)
Result table length: 1000000

shape: (1, 1)

e +
| column_0 |
| --- |
| 164 |
e +
| 1000000 |
e +

[IpoBepuM IlesieByr0 Tabisuily. /[lg 3TOoro B sgueidke Tuna SQL BhIBeeM ee IIepBble IIATh CTPOK,
YIIOPSA0YUB CTPOKHU 110 CTOJIOITY numbers:

SELECT * FROM demo.iceberg_test_target
ORDER BY numbers
LIMIT 5

Done in 2.1 sec

fmmmmmmmne S SRR — +
| numbers | odd_or_even |
S S S +
| 1 | odd |
fmmmmmm - fmmmmmmm e +
| 2 | even |
fmmmmmm - fmmmmmmmm e +
| 3 | odd |
tmmmmmm oo Fmmmmmmmm e +
| 4 | even |
foomoonioe TSR +
| 5 | odd |
fmmmmmmmne S SRR — +

AHa/TUTHYECKHe CIleHapHuu

* AHaJ/IM3 TaHHBIX U3 ITOCTOB Instagram*
* AHaJIn3 reOaHHBIX CHOPTUBHBIX TPEKEPOB

* AHaJIM3 TeKCTa Ha mpuMepe naTta-ceta FineWeb

AHa/IM3 TaHHBIX U3 MOCTOB Instagram™

* Instagram npuHadsaexcum KomnaHuu Meta, NPUSHAHHOU 3IKCMPEMUCMCKOU U 3anpeueHHoOU Ha
meppumopuu P®.
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B sToM mprMepe Mbl MPOJEeMOHCTPUPyeM, KaK MOKHO I[IpOaHaJIW3UpOBaTh [JaHHble M3 jaTacera
"Instagram ads" Ha Kaggle. /laHHBIe B 9TOM JlaTaceTe IIPeJCTaBJIAT COO0M IIOCTHI U3 COLMAIBLHOM CeTHU
Instagram co BCeBO3MOKHBIMU aTpubyTamMH (KOMMeEHTAapUH, JaWKu, “HPopMarusa 06 ayAaro U BULIEO0 U
pouee).

3arpy3kKa HCXOJHBIX TaHHBIX

/11 Havasia 3arpysuM [laHHble. ITO MOYKHO ClesaTh JIM60 B PYUYHYH depe3 MacTep 3arpysku, b0 C
IIOMOIIILI0, HAaIIpUMeP, TAaKOTo Kozia Ha Python.

3mecy MBI 3azmaeM URL crpaHuIpl fataceta Ha Kaggle, mpoBepsieM, UTO CKadaHHBIM ¢ailyl SBJIsIETCS
daiyoM .zip, ¥ eC/IU 3TO TaK, TO PacllaKOBBIBAEM ero COZepPKMMOe BO BpeMeHHYI0 TUPEKTOPHIO, a 3aTeM
3arpy>kaeM B Tengri Bce paciiakoBaHHbIe ¢paiiIbl C IOMOIIB QYHKIIMH tngri.upload_file.

import urllib.request
import os

import zipfile

import tngri

zip_url = 'https://www.kaggle.com/api/v1/datasets/download/geraygench/instagram-ads

urllib.request.urlretrieve(zip_url, 'data.zip')
temp_dir = "temp'
uploaded_files = []

try:
with zipfile.ZipFile('data.zip', 'r') as zObject:
zObject.extractall(path=temp_dir)
for file in os.listdir(temp_dir):
cur_file = tngri.upload_file(os.path.join(temp_dir, file))
uploaded_files.append(cur_file)
except:
print('Not a valid zip file')

print('Uploaded files:')
i=1
for file in uploaded_files:
print(i, file)
i4=1

Uploaded files:
1 niemkupghwwz.json

Temephb 3aafuM UM TaOJIUIILI U 3aIIUIIIeM B Hee JaHHbIe U3 3arpy>KeHHOro ¢aiiya ¢ IOMOIbI0 GYHKITUH
read_json. Ha ciyuaii, ecaid ¢paiiyioB 3arpy3suIoCh HECKOJIBKO, CleJIaeM 3TO B ITUKIIE.

table_name = 'instagram_source'

created = False
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for file in uploaded_files:
if not created:
tngri.sql(f"create or replace table {table_name} as select * from
read_json('{file}')")
created = True
else:
tngri.sql(f"insert into table {table_name} select * from read_json('{file}"')")

print(f'Created table: {table_name}')

count = tngri.sql(f'select count(*) from {table_name}')
print(f'Created table row count: {count[0,0]}")

Created table: instagram_source
Created table row count: 2800

BbIBe/ieM IepBhle 5 CTPOK 3arpy>KeHHBIX JaHHBIX, UTOOBI 3pUTEHLHO IIPOBEPUTH, UTO 3arpy3Ka IIpoIILia
YCIIEITHO.

SELECT * FROM instagram_source
LIMIT 5;

Done in 1.1 sec

o e i B e i S e e S e
T frommme +

| inputUrl | id | type | shortCode
| ... ]

o o 5 5 A Y 5 e s e o e = Somsmm e

e e e T +

| https://www.instagram.com/fjallravenofficial/ | 3351813129396710000 | Video | C6ECERTL1j7

| https://www.instagram.com/fjallravenofficial/ | 3335943316421300000 | Video | C5LpsWOIUc8

| https://www.instagram.com/fjallravenofficial/ | 3319217982042080000 | Sidecar | C4QOysvtPUU

| https://www.instagram.com/fjallravenofficial/ | 3372181927023210000 | Sidecar | C7MZZiWNffn

| https://www.instagram.com/fjallravenofficial/ | 3369947094264730000 | Video | C7EdQcJgkwr
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Terepb co3mauM TabGIUITY raw_instagram_post ¥ 3arpy3uM B Hee 3TH JJaHHBIE.

JJ19 TeX CTOJIOIOB, B KOTOPBIX MBI 0OHAPY>KUJIU BJIOKEHHYIO0 CTPYKTYpPy JSON, ykakem Tum JSON. /s
HEeKOTOPBIX CTOJIOIIOB YKa’keM YJ0OHBIe HaM HOBBle MMeHa W HYy)KHble THUIIBl JaHHBIX (HaIpuMep,
TIMESTAMP). 3asagyM orpaHUYeHHe, YTO 3HaUeHHe uieHTHGUKaTopa 1g_post_id He JO/DKHO OBITH IIYCTBIM,
4T0OBI 0TOPOCUTS II0TEHIIMAIbHBIe HeBaIHU/IHbIe QparMeHTh] JaHHbIX.

CREATE OR REPLACE TABLE raw_instagram_post AS
SELECT
inputUrl,
id AS 1ig_post_id,
TYPE,
shortCode,
caption,
hashtags,
mentions,
url,
dimensionsHeight,
dimensionsWidth,
commentsCount,
firstComment,
displayUrl,
images,
videoUrl,
alt,
likesCount,
videoViewCount,
videoPlayCount,
timestamp::TIMESTAMP AS post_ts,
ownerFullName,
ownerUsername,
ownerlId,
productType,
videoDuration,
isSponsored,
isPinned,
locationName,
locationld,
error,
description,
paidPartnership,
sponsors::JSON AS sponsors,
taggedUsers::JSON AS taggedUsers,
musicInfo::JSON AS musicInfo,
coauthorProducers::JSON AS coauthorProducers,
latestComments::JSON AS latestComments,
childPosts::JSON AS childPosts
FROM instagram_source
WHERE ig_post_id IS NOT NULL;

Done in 1.7 sec
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BBIBe,U;eM IIEPBLIE 5 CTPOK Ta6JII/II_IBI, YTOOBI 3PUTEJIBHO IIPOBEPUTH, UTO JaHHEIE B Hel COOTBETCTBYROT
HalllkuM OKHUJaHHAM.

SELECT * FROM raw_instagram_post
LIMIT 5;

Done in 1.2 sec

o e i B e i S e e S e
T frommme +

| inputurl | ig_post_id | type | shortcode
| ... ]

o o 5 5 A Y 5 e s e o e = Somsmm e

e e e T +

| https://www.instagram.com/fjallravenofficial/ | 3351813129396710000 | Video | C6ECERTL1j7

| https://www.instagram.com/fjallravenofficial/ | 3335943316421300000 | Video | C5LpsWOIUc8

| https://www.instagram.com/fjallravenofficial/ | 3319217982042080000 | Sidecar | C4QOysvtPUU

| https://www.instagram.com/fjallravenofficial/ | 3372181927023210000 | Sidecar | C7MZZiWNffn

| https://www.instagram.com/fjallravenofficial/ | 3369947094264730000 | Video | C7EdQcJgkwr

IIoATOTOBKA TaHHBIX

Terepbs mpoaHaIU3UpPyeM BIIOKEHHYI CTPYKTYpy JSON B crosibite musicinfo, MCIIO/IE30BaB [JI1 3TOIO
dyHKIIMM unnest 1 json_keys:

SELECT
unnest(keys) AS musicinfo_keys,
keys_count
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FROM
(SELECT
json_keys(musicinfo) AS keys,
count(*) AS keys_count
FROM raw_instagram_post
WHERE musicinfo IS NOT NULL
GROUP BY 1) t;

Done in 1.1 sec

e Hmmmmm e +
| musicinfo_keys | keys_count |
b tmmmmm e +
| artist_name | 1176 |
fmmmmm e fmmmmmmmee e +
| song_name | 1176 |
i m e Fmmmmm oo +
| uses_original_audio | 1176 |
i mm e Fmmmmmmmme e +
| should_mute_audio | 1176

i m e Hmmmmmmmme e +
| should_mute_audio_reason | 1176 |
e Hmmmmm e +
| audio_id | 1176 |
b tmmmmm e +

M3BjieueM [aHHBIE U3 CTPYKTYphI JSON ¢ moMoinbi QYHKIIMU json_extract M 3aluieM UX B HOBYIO
Tabsmmity silver_instagram_musicinfo, CTOJIOIIBI KOTOPOM —39TO KJIIOUKM M3 MCXOJHOM CTPYKTYphl JSON
(BHyTpHU musicinfo), KOTOpble MBI YBU/IEJIN Ha IIpebIAYIEM Illare, a B CToJibel ig_post_id 3anuireM id us
WCXOHOM TaOJIHUITEI instagram_post.

Ob6paTuTe BHHMaHHe, YTO OQYHKITUIO json_extract MBI HCIIOJIb3yeM 3/leCb He 6oJiee

(r) OJTHOTO pasa I OHOTO CTOJIOITA MCXOTHOM TabIUITHL. ITO IT03BOJISIET COKOHOMHUTD BPeMs

- U BBIYUCIIUTEIbHBIE MOIITHOCTH, TaK KaK I10CJIe OJJHOKPATHOTO U3BJIEUEHHST ITHUX JaHHBIX
o6paliieHre K HUM GYJIeT IIPOUCXOUTD ITPAKTHUeCKU MOMeHTaIbHO.

CREATE OR REPLACE TABLE silver_instagram_musicinfo AS
SELECT DISTINCT ig_post_id,
arr[1] AS 'artist_name',
arr[2] AS 'song_name',
arr[3]::bool AS 'uses_original_audio',
arr[4]::bool AS 'should mute_audio',
arr[5] AS 'should_mute_audio_reason’,
arr[6]::bigint AS "audio_id'
FROM (SELECT ig_post_id, musicinfo,
json_extract(musicinfo, ['artist_name',
'song_name',
'uses_original_audio’,
"should_mute_audio',
'should mute audio_reason'

~
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'audio_id'])
arr
FROM raw_instagram_post
WHERE musicinfo IS NOT NULL
) @

Done in 1.1 sec

BriBeeMm IIepBEhIE IIATH CTPOK M3 HOJIY‘—II/IBH_IGIL/'ICH Ta6JII/H_U:I, YTOOBI 3PUTEJIbHO IIPOBEPUTE TaHHBIE B Hel.

SELECT * FROM silver_instagram_musicinfo
LIMIT 5;

Done in 1 sec

fmmmmmmmmmmm—mmeeaaa- S —— S
fmmmmm e LT TR o mm oo fmmmmmm e +
| ig_post_id | artist_name | song_name |
uses_original_audio | should_mute_audio | should_mute_audio_reason | audio_id
fmmmmmmmmm e e fmmmmmmmmmmmmmmeeeeeaa- fmmmmmmmm e
SRR o mmmommmmm— oo TSRS TS +
| 3361389062866375005 | "fjallravenofficial” | "Original audio" | true

| false | " | 1091589181917200 |

fmmmm e o mmmm e e E TR R
e fmmmmmmemmm e P fmmmmmmemme e +
| 3362166784222944940 | "Lyle Workman" | "Sun Beyond the Darkness" | false

| false | "" | 700744903595866 |
fmmmmmmmmmmm—mmeeaaa- S —— S

fmmmmm e LT TR o mm oo fmmmmmm e +
| 3370702174072339576 | "victoriassecret" | "Original audio" | true

| false | "" | 969258887793092 |
fmmmmmmmmm e e fmmmmmmmmmmmmmmeeeeeaa- fmmmmmmmm e
SRR o mmmommmmm— oo TSRS TS +
| 3365659145996406849 | "victoriassecret” | "Original audio" | true

| false | " | 1856092344873079 |

fmmmm e o mmmm e e E TR R
e fmmmmmmemmm e P fmmmmmmemme e +
| 3367926439711140761 | "asos" | "Original audio" | true

| false | "" | 1428332318047391 |
fmmmmmmmmmmm—mmeeaaa- S —— S

fmmmmm e LT TR o mm oo fmmmmmm e +

Tenlepb IIOCMOTPUM Ha CTOJIOeI] MUCXOJHOM TabUIlbI ¢ MHPOpMaIvel O 3aTITaHHBIX II0JIb30BaTeJISIX
taggedUsers. O6paTUM BHHUMaHHeE, UYTO B HeM JlaHHBIe IIPe/ICTaBJE€HbI B BHUE MaCCHUBOB. HCIIOJIB3ys

244



dyHKIM unnest 1 json_extract, co3maaum Tabauity silver_instagram_taggeduser:

CREATE OR REPLACE TABLE silver_instagram_taggeduser AS
SELECT DISTINCT
ig_post_id,
arr[1]::varchar AS 'full_name',
arr[2]::bigint AS 'user_id',
arr[3]::bool AS 'is verified',
arr[4] AS 'profile_pic_url',
arr[5] AS 'username'
FROM
(SELECT
ig_post_id,
json_extract(users, ['full_name',
'id', "is_verified',
"profile_pic_url',
'username']) AS arr
FROM
(SELECT
ig_post_id,
unnest(json_extract(taggedUsers, '[*]')) AS users
FROM raw_instagram_post
WHERE taggedUsers IS NOT NULL)
un) t;

Done in 1 sec

BriBefileM IepBble 5 CTPOK CO3JaHHOM Tabyuibl silver_instagram_taggeduser U BH3yasIbHO IIPOBEPUM
ITAHHBIE B HEM.

SELECT * FROM silver_instagram_taggeduser
LIMIT 5;

Done in 1 sec

o o T T

b o o
---------------------------- S R

| ig_post_id | full_name user_id | is_verified | profile_pic_url

| username |

e B S S

b o



| 3368467612563246843 | "Candice" | 43114731 | true
"https://scontent.cdninstagram.com/v/t51.2885-
19/436426783_716232097252223_2080875243016028171_n.jpg?stp=dst-
jpg_s150x150&_nc_ht=scontent.cdninstagram.com&_nc_cat=1&_nc_ohc=VZz3Yb6GbkCgQ7kNvgEfIgX3&edm=A
Ps17CUBAAAA&ccb=7-5&0h=00_AYDeE3YwxCQxVEK-

3DLy@AK8cSmaFu3SVuwsU1uh@pQ2Hg&oe=66526CB7& _nc_sid=10d13b" | "candiceswanepoel” |
o tom - tommmmm e Fommmmmm

+ ____________________________________________________________________________________________
---------------------------- Hmm oo}

| 3371457031159064630 | "Brittany Xavier" | 739181077 | true
"https://scontent.cdninstagram.com/v/t517.2885-
19/299498992_480162533527636_8112607220645623732_n.jpg?stp=dst-

jpg_s150x150& nc_ht=scontent.cdninstagram.com&_nc_cat=104&_nc_ohc=D831h8W90-
EQ7kNvgEAZo1_&edm=APs17CUBAAAA&ccb=7-5&oh=00_AYCI_FerVMUvME1tLhAaAN1fFdtezWw90dIOCTf-
oNuilQ&oe=66526DD9& nc_sid=10d13b" | "brittanyxavier" |

| 3350535229969664632 | "dev scudds"” | 200671402 | false
"https://scontent.cdninstagram.com/v/t51.2885-
19/316332449_539815587596795_7700370950656909913_n.jpg?stp=dst-

jpg_s150x150& nc_ht=scontent.cdninstagram.com&_nc_cat=111&_nc_ohc=yt51b9U7YQcQ7kNvgGr@OPqA&edm
=APs17CUBAAAA&ccb=7-
5&oh=00_AYC_DbQKZ56A_C_kK4oCamtB10dpgXWxNr9dupqk THIKZA&0e=665259D4& nc_sid=10d13b" |
"devscudds" |

| 3355576548572106408 | "Roxie Nafousi" | 182064334 | true
"https://scontent.cdninstagram.com/v/t51.2885-
19/432688376_299228906523099_7608649815950644359 _n.jpg?stp=dst-

jpg_s150x150& nc_ht=scontent.cdninstagram.com&_nc_cat=1&_nc_ohc=mNDTJLE@sakQ7kNvgFoinRd&edm=A
Ps17CUBAAAA&Gccb=7-5&0h=00_AYDyLDXyYkSqF7jeJ]7SDKO-

ATM7WbbH80Yghw_G0ji16ygQ&oe=66526921& nc_sid=10d13b" | "roxienafousi" |
o o tommmmm e Fommmmm e

+ ____________________________________________________________________________________________
---------------------------- Hmmmmmm oot

| 3369046462609537802 | "ASOS MAN" | 640874843 | true

"https://scontent.cdninstagram.com/v/t51.2885-
19/244277018_902025494057602_3929487210907869376_n.jpg?stp=dst-

jpg_s150x150& _nc_ht=scontent.cdninstagram.com&_nc_cat=110&_nc_ohc=5aRpL0ZaRW8Q7kNvgFG@_9g&edm
=APs17CUBAAAAGccb=7-5&0h=00_AYBmZ6qVQtwRziMSs18tGt1X7u4-RnYXa-
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MxQIaIEKyc7Q&oe=66527A51& nc_sid=10d13b" | "asos_man"

Temeps IOCMOTPUM Ha CTOJIOEL] UCXOJHOM TabJ/IUIILI ¢ MTHPOpMaIiueil 0 KoMMeHTapuax latestComments. B
HeM JlaHHbIe [IpeJiCTaBJIeHbl B BHU/le MacCHUBa KOMMeHTapueB. UTOObI Y3HATh, KaKHe K/IHYH BCTPEUarTCs
BHYTPU 3TUX MacCUBOB, HUCIOJb3yeM (QYHKIMM unnest, json_keys U json_extract ¥ BBIIIOJIHUM TaKOM!
3arpoc:

SELECT
unnest(keys) AS comment_keys
FROM
(SELECT
json_keys(comments) AS keys,
FROM
(SELECT
ig_post_id,
unnest(json_extract(latestComments, '[*]")) AS comments
FROM raw_instagram_post
WHERE latestComments IS NOT NULL) un
GROUP BY 1) t;

Done in 1 sec

fmmmmm e +
| comment_keys |
o mm e +
| id |
 EE TR +
| text |
 EE TR +
| ownerUsername |
fmmmmmmm e +
| ownerProfilePicUrl |
fmmmm e +
| timestamp |
fmmmmm e +
| likesCount |
o mm e +
| repliesCount |
 EE TR +
| replies |
 EE TR +

M3BjeuyeM KOMMEHTapuUU B TabJHIly silver_instagram_comments aHaJIOTMUYHBIM 06pa3oM, KaK MBI 3TO
C/leJIaJTy BHIIIIe /IS II0JIb30BaTesIed U UCIIOJTHUTeIeH.
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O6paTuM BHHUMaHUeE, YTO B 3TOM Tabsuile likesCount 1 repliesCount — 3TO KOJIMUECTBO JIaHKOB U OTBETOB
Ha JaHHBIN KOMMeHTapHuii (a He Ha UCXOLHBIHN II0CT).

CREATE OR REPLACE TABLE silver_instagram_comments as

SELECT DISTINCT
ig_post_id,
arr[1]::bigint AS comment_id,
arr[2] AS 'text',
arr[3] AS 'ownerUsername',
arr[4] AS 'ownerProfilePicUrl',
arr[5]::timestamp AS 'comment_ts',
arr[6]::int AS 'likesCount',
arr[7]::int AS 'repliesCount’,
arr[8] AS 'replies'

FROM (
SELECT
ig_post_id,
json_extract(comments, ['id',
"text',
"ownerUsername',
"ownerProfilePicUrl’,
"timestamp',
"likesCount"',
‘repliesCount’,
"replies']) AS arr
FROM
(SELECT

ig_post_id,
unnest(json_extract(latestComments, '[*]')) AS comments
FROM raw_instagram_post
WHERE latestComments IS NOT NULL)
un) t;

Done in 1 sec

IIpoBepUM ITOJTYYUBIITYIOCA TaOIUILY:

SELECT * FROM silver_instagram_comments
LIMIT 5;

Done in 1 sec



e e e e e dom e o
| ig_post_id comment_1id | text
| ownerusername | ... ]

| 3351813129396705531 | 18025641284105656 | "Your work apron is cool..\nDo Fjalraven sell
them to the public?" | "dai_stick" | ... ]

S e e fomm e e e
e e o e
o i i i S +

| 3367108632665594085 | 18010752380180096 | "Well done 0"

| "alpencore" | |

S e e e e e S e e

e e e e e e e
fom e o e e e e e e oo +

L T femmmmmmmem—meeaaa-
e o e

fmmm e m e $mmmm- +

| 3362086677098626407 | 18028710974031364 | "OOO0"

| "arifwidie26" | ... ]

L femmmmemmcmemeeae-

e o o e

fmmmmmmm oo $mmmme +

| 3361389062866375005 | 18012200105461376 | "Classic description of Otype 2 fund"
| "itskate_g" | |

Fosim S S SIESIEEE Fmimmimmsmooo oot

e o o e e
L e $omn-- +

PegysbTaT 1: IIoy/IsIpHOCTH UCIIOJTHUTEJIEN

Terepb UCITOJIb3yeM COGpaHHBIE BBIIIE JaHHBIE, YTOOBI ITIOCTPOUTH TAGJIUITY, B KOTOPOH Ka)K[asi CTPOKa
COOTBETCTBYET OTHOMY HCITOJTHHUTEI0, a B CTOJIOIIAX ITpe/CTaBJIeHa pasjMuHas UHGOpMaIlus, TaK KU
MHave CBUIETEbCTBYIONIAS O ITOITY/ITPHOCTH 3TOTO UCITOJTHUTEJIS:

* 50NgS — KOJTMYECTBO KOMITO3UITHI JAHHOTO MCIIOTHUTEJISI

* ig_posts — KOJIMYECTBO ITOCTOB C KOMITO3UITUSIMHU JAHHOTO UCITOJTHUTEJISI

* comments — KOJTTYECTBO KOMMEHTAPHEB B IIOCTaX C KOMITO3UITUSIMHU TaHHOTO HCITOJTHUTEJIS

* tagged_users —KOJIMYECTBO 3aTITaHHBIX II0Jb30BaTeJedl B IIOCTaX C KOMIIO3WUIIMSIMH JAaHHOTO
HUCTIOJTHUTEJIS

e likesCount — KOJIMUeCTBO JIAMKOB B IIOCTaX C KOMIIOSHUITUAMHA JAaHHOTO MCIIOJTHUTEJIA

* repliesCount — Ko/IM4YeCTBO peIliaeB B II0CTaX C KOMIIO3UIIUSIMU JaHHOIO UCIIOJTHUTEJIS
[l 3TOTO UCTIOIb3yeM BhIpakeHue LEFT JOIN.

Yropgaaouum ¢rHaIBHYI0 TabJIUITy 110 TPeTbeMy CTOJIONY (1g_posts) 10 yOBIBaHUIO.
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SELECT artist_name,
count(distinct song_name) AS songs,
count(distinct im.ig_post_id) AS ig_posts,
count(distinct comment_id) AS comments,
count(distinct user_id) AS tagged_users,
sum(1likesCount) AS likesCount,
sum(repliesCount) AS repliesCount
FROM silver_instagram_musicinfo im
LEFT JOIN silver_instagram_taggeduser tu ON tu.ig_post_id=im.ig_post_id
LEFT JOIN silver_instagram_comments ic ON ic.ig_post_id =im.ig_post_id
GROUP BY 1 ORDER BY 3 DESC;

Done in 1.6 sec

. FR R — R — O Hommmmm e Hommmmmmmm e
+

| artist_name | songs | ig_posts | comments | tagged_users | likescount | repliescount
|

Mommmeece s mmmm e o e mnme L L S . R
+

| "telfarglobal” | 9 | 136 | 985 | 120 | 634 | 156

|

Fommmmmmmm e e mmmee N N S e Hommmmm e
+

| "everlane" | 1 | 95 | 532 | 6 | 513 | 65

|

. FR R — R — O Hommmmm e Hommmmmmmm e
+

| "asos" | 3 | 93 | 503 | 60 | 583 | 85

|

Mommmeece s mmmm e o e mnme L L S . R
+

| "victoriassecret" | 1 | 83 | 686 | 49 | 185 | 16

|

Fommmmmmmm e e mmmee N N S e Hommmmm e
+

| "summerfridays" | 2 | 65 | 574 | 48 | 173 | 18

|

. FR R — R — O Hommmmm e Hommmmmmmm e
+

| ..

|

Mommmeece s mmmm e o e mnme L L S . R
+

Ty TabJIUIy MOKHO COXpPaHUTH B ¢popmart .xlsx, HaKaB Ha KHOIIKY [ Download output as XLSX] Ha
DAaHHOU siuelike. ITocsie 3TOTO B JIF000M IIPUJIOKEHHUH I IIpocMOTpa GpamyioB .x1sx MOXKHO YIIOPSL0YUTh
cobpaHHBIe JaHHbIE 110 JIIDOOMY CTOJIOIY, HAJI0KUTH AONOJHUTEIbHbIe QUIbTPHI, CKOITUPOBATh TaHHbIE
WJIH UX YacTh 11 BCTAaBKU B aHAJTUTUYECKUEe OTYETEI.

CoxpaHeHHBIN TaKUM 06pa3oM $paiI MOXKHO CKayaTh 3/1eCh.
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PegyiabTaT 2: PacupenaejieHrue KOMMEHTapHueB U
COOBITHM B HUX BO BpeMEeHH

[IpoaHaIM3UpyeM paclipe/ieJieHHe KOMMeHTapueB U COOBITHM B HUX (JIAHKOB U peIljiaeB) B 3aBUCUMOCTHU
OT BpeMeHHM, IIPOIIeJIero OT NyOJMKAIUM II0CTa [0 IIyOJMKAIMKU J[JaHHOTO KOMMEHTapus K
HeMy — "CBeXKeCTH" KOMMEHTapHst 0THOCUTEIHHO I10CTa, K KOTOPOMY OH OTHOCHTCSL.

JIJI 9TOTO IIOCTPOUM TabJIHIlY, B KOTOPOM KaKaasi CTpoKa OyleT COOTBETCTBOBATH BCeM TaKHMM IlapaM
"IIOCT — KOMMEeHTapuil K HeMy", YTO MeXXAy HUMHU IIpoliwio 0 mHel, 1 TeHb U Tak fgajee 10 9. U nyd Bcex
TaKUX I1ap BBIBEIEM B CTOJIOIIBI:

* comments — KOJIMYECTBO TaKUX KOMMEHTapHEeB
¢ likescount — KoIMUeCTBO JJAMKOB Y TAKUX KOMMeHTapHUeB

° repli escount — KOJITUeCTBO peiviaeB y TaKUX KOMMEHTApPHUEB

SELECT
(comment_ts::DATE - post_ts::DATE)::INT AS days_till_comment,
count(DISTINCT comment_id) AS comments,
sum(c.likesCount)::int AS 1likesCount,
sum(c.repliesCount)::int AS repliesCount
FROM raw_instagram_post p
LEFT JOIN silver_instagram_comments ¢ ON p.ig_post_id=c.ig_post_id
GROUP BY 1
ORDER BY 1
LIMIT 10;

Done in 1.7 sec

T S oo from oo oo e 5
| days_till_comment | comments | likescount | repliescount |
S e e e T from oo e frmm oo e +
| 0 | 2876 | 1926 | 614 |
S e e e S e S e e S e +
| 1 | 3288 | 1847 | 460 |
S i e frm S S i +
| 2 | 1980 | 830 | 189 |
s e = e fremem e = o e S e e +
| 3 | 1352 | 635 | 102 |
T TR fmm oo froe oo from oo +
| 4 | 841 | 288 | 46 |
T S oo from oo oo e 5
| 5 | 610 | 230 | 26 |
S e e e T from oo e frmm oo e +
| 6 | 516 | 103 | 37 |
S e e e S e S e e S e +
| 7 | 411 | 88 | 26 |
S i e frm S S i +
| 8 | 299 | 75 | 17 |
s e = e fremem e = o e S e e +
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Termepp B suelike Tuma Python mocTpouM rpaduK II0 JaHHBIM M3 3TOM Tab/UIBL. /JjId 3TOrO
BOCIIO/Ib3yeMcs MopysieM Python matplotlib. UTOGHI B3ITH faHHBIE U3 IIPEeABIAYIel SUEUKH, UCII0Ib3yeM
nepeMeHHYIO0 cell_output.

import matplotlib

plt = cell_output.plot(
title="PacnpepneneHne kommeHTapues U cobuTuii B HUX',

y=I[
'comments',
"likescount"',
"repliescount’,
1

label = ['KommeHTapues', 'JlaiikoB k kommeHTapuio', 'PennaeB k kommeHTapuio'],
ylabel="Konnuectso',
x="days_till_comment',
xlabel = '[lHei/i mexgy nocToM W KOMMeHTapuem',
figsize=(10,5),
)
plt.set_xticks(cell_output['days_till_comment'])
plt.get_fiqure()

PacnpepneneHne KOMMeHTapueB U cobbITUIA B HUX

—— KoMMeHTapues
—— JaifKoB K KOMMEHTapuio
—— Pennaes K KOMMEHTapUuio

3000 A

2500 A

2000 -

1500 ~

Konw4ecTteo

1000 ~

500 A

0 1 2 3 4 1 6 7 8 9
[Hel Mex Ay NocToM U KOMMeHTapueM

Ha rpaduke XOpoIII0 BUIHO, YTO KOJIMYECTBO KOMMEHTapHeB K IIOCTy B IEPBBIH JeHb BO3pacTaeT, a
IIOTOM IIJIaBHO CHIDKaeTcs. Takoke BHIHO, KaKMM 00pa3oM CHIDKAeTCs aKTUBHOCTb BHYTPU CaMHX
KOMMeHTapueB (IalKKU M pelllal K KOMMEHTapHsIM) B 3aBHCHMOCTH OT yCTapeBaHHsl KOMMeEHTapus
OTHOCHTEJIFHO JaThI II0CTA.

AHa/in3 reoJaHHbBIX CIIOPTHUBHBIX TPEKEPOB

B sTtom IIpypMepe MBI IIOKa’>kKe€EM, KaK C IIOMOINIBIO Tengri MOKHO aHaJIU3HPOBAThb TIeO/laHHBbIE W3
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CIIOPTUBHBIX TPEKEPOB, TAKUX KaK Garmin, Strava U IpyTHX.

Hawub6oJsiee monyssipHble GopMaThl 3allMCU U XpaHEeHUs TeOJaHHBIX B CIIOPTUBHBIX TpeKepax — .gpx U
.fit. IIomumo GPS-koopAMHAT TOUYeK (ZOJroTa, IIUPOTA, BHICOTA HAJ, YPOBHEM MOpPS) B 3TUX ¢popMaTax
COXpaHsgeTcsl TakKe BpeMs IIPOXOKAEHUS CIIOPTCMEHOM [TaHHOM TOUYKW U Jpyrasg HHOoOpMalus O
CIIOPTCMeHe U ero o6opyxoBaHUU (IIyJIbC, MOIIHOCThb, 4YacTOTa BpallleHUs Ilefiajiell, CKOPOCTb,
TeMIlepaTypa U IIpouee).

B kauecTBe fmara-cera JJjIg 3TOrO IIpMMepa MBI BO3bMEM BBIIPY3KY apxXyWBa BCeX JaHHBIX M3 OIHOIO
poduis Strava I10 COCTOSTHUIO Ha 9 ceHTs0ps 2025. Kak czesiaTh TaKyl BBITPY3KY, MOYKHO Y3HATh 3/1€Ch.

BeITpy3ska [JaHHBIX M3 Strava IIpe/icTaBJiseT COO0M apXWB, B KOTOPOM Cpeaud IIPOYero ecTh IIallka
activities co BceMH aKTHUBHOCTSIMM [JAaHHOIO IIOJIb30BaTesnd B Buae ¢aiioB .gpx wim .fit (B
3aBHCHUMOCTH OT UCIOJIb30BaHHBIX VIS 3allUCH TPEKOB YCTPOMCTB) U daur activities.csv, B KOTOpOM
IIpeJicTaBjeHa [ONOJHUTe/JbHas: HWHPOpManusg M3 cepBHca Strava (HasBaHUE AaKTUBHOCTH, THII
aKTUBHOCTH, KOMMeHTapHH, pa3IMYHbIe BEIUHCIeHHbIe [TI0Ka3aTe/ ! U IIpoyee).

Bcero B HamieMm fata-ceTe 2190 akKTHUBHOCTEU (TpeKOB), IPpHYEM YacTh M3 HHUX IIpeJiCTaBJIeHAa B BHJE
¢darioB .gpx, a Jpyras 4acTb — B BUje paiioB .fit.

3arpy3ka HCXOTHBIX JaHHBIX

HNMmnoptupyeM Heob6xonumble Moayiu Python:

import os

import zipfile
import tngri

import pandas as pd
import gzip

import shutil
import datetime
import requests
import s3fs

os.system('pip install gpxpy')
os.system('pip install fitdecode')
os.system('pip install tilemapbase')
import gpxpy

import fitdecode

import tilemapbase

Jl1s1 Hadasia 3arpy3uM JlaHHEIe. /I 9TOT0 BOCIIOIb3yeMCsI MacTepOM 3arpy3KHU U BelbepeM B HEM Qari zip
Ha JIOKaJIbHOM KOMIIbIOTepe ¢ paiaMu TpeKoB. Pe3ysbTaToM paboThl MacTepa 3arpyskKu OyneT IIyTh K
3arpy>xkeHHoMy ¢arry Buza: "prostore/Stage/abogdanov/0f89889ad699_all_activities.zip". 3TOT IIyTh MBI
HCIO0JIb3yeM JIJIS1 YTeHUs 3arpy>KeHHOro ¢atiia B ssuelike Python uepes Mmoysb s3fs:

start = datetime.datetime.now()
temp_dir = "temp'

# Ynctum BPEMEHHYI0 Mnanky (LIT06bI Mpn Kaxaom 3anycke [AdHHble 3aJInBanncCb C HyJ'IFI)
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if os.path.exists(temp_dir) and os.path.isdir(temp_dir):
shutil.rmtree(temp_dir)
print(f'Folder "{temp_dir}" cleaned")

# Yutaem ¢aiin zip, 3arpyxeHHbiii yepe3 MacTep 3arpysku

fs = s3fs.S3FileSystem()

with fs.open("prostore/Stage/abogdanov/0f89889ad699_all_activities.zip", "rb") as f:
content = zipfile.ZipFile(f)

# PacnakoBbiBaem zip
content.extractall(path=temp_dir)

downloaded = len(os.listdir(temp_dir))
print(f'Downloaded files total: {downloaded}')

# PacnakosbiBaem .gz
unpacked = @
for file in os.listdir(temp_dir):
file_path = os.path.join(temp_dir, file)
if file.endswith('.gz"):
unpacked += 1
with gzip.open(file_path, 'rb') as f_in:
with open(file_path[:-3], 'wb') as f_out:
shutil.copyfileobj(f_in, f_out)

print(f'Unpacked .gz files total: {unpacked}')
print(f'Time from start: {str(datetime.datetime.now() - start)}')

Downloaded files total: 2190
Unpacked .gz files total: 1765
Time from start: 0:00:03.692377

Terrepb MPUCTYIIHM K TAPCUHTY GaiIOB TPEKOB.

1. 3aslaM MMeHa KOJIOHOK B JIBYyX CO3/laBaeMbIX TaO/IMIIaX — I BCeX TPEKOB U /I BCeX TOYEK U3
BCEX TPEKOB

2. OnuieM BcIioMoraTesbHble QYHKITUU

3. IIpoiimeM IMKJIOM II0 BceM ¢ailylaM aKTUBHOCTeM U CllelaéM MapCHUHT JaHHBIX W3 HUX, IpPUYEM
IMapCUHT OyzeT pasiuyaThesd Mg ¢aioB .gpx U .fit. [y11 mapcuHra HCII0b3yeM Y00HbIE MOJYJIN
Python gpxpy u fitdecode

4. 3anuireM chopMupoBaHHbIe DataFrame B TaOGJIUITBI C ITIOMOIIBI0 GYHKIIMH tngri.sql

start = datetime.datetime.now()

@

# KomoHkn gna Tabmuupl Tpekos

tracks_dict = {
"track_id':[],
"track_name':[],
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"track_length_km':[],
"track _first _coord lat':[],
"track_first_coord_lon':[],
"country':[]
}
# KomoHku gma Tabnmupl Toyek
points_dict = {
"track_id':[],
"latitude':[],
‘longitude':[],
'elevation':[],
"heart _rate':[],
"temperature':[],
"cadence':[],

"power':[],
"time':[],
"speed':[]
}

@
# lMonyueHne extension M3 Toukn AnNA .gpx
def ext_from_point(point, type):
res = pd.NA
for ext in point.extensions:
ext_list = [el.text for el in ext if type in el.tag]
if len(ext_list) == 1:
res = ext_Llist[0]
return res

# TonydyeHne MOWHOCTW W3 TOUKW ANA .gpX
def power_from_point(point):
res = pd.NA
for ext in point.extensions:
if ext.tag == 'power':
res = ext.text
return res

# lpeobpa3oBaHne koopanHaT ana .fit
def convert_coord(coord):
if pd.isna(coord):
return coord
else:
return coord/((2**32)/360)

# lpeobpa3osaHue ckopocTu U3 Mm/c B KM/Y
def convert_speed(speed):
if pd.isna(speed):
return speed
else:
return speed*3.6

# OnpepeneHve CTpaHbl MO KOOPAMHATAM
def get_country(coords):
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location = geolocator.reverse(f'{coords[@]}, {coords[1]}")
if not location is None:

return location.raw['address']['country']
else:

return 'Unknown'

©
# HaumHaem nmapcuHr gpx u fit
files_done = 0
for file in os.listdir(temp_dir):
file_path = os.path.join(temp_dir, file)

if file.endswith('.gpx"):
files_done += 1
with open(file_path) as f:
gpx = gpxpy.parse(f)
if not len(gpx.tracks) == 1:
print(f'Not 1 track in file: {file_path}")

cur_length_2d_km = gpx.tracks[@].segments[@].1length_2d()/1000
track_first_lat = gpx.tracks[@].segments[@].points[@].1latitude
track_first_lon = gpx.tracks[@].segments[@].points[@].longitude

tracks_dict['track_first_coord_lat'].append(track_first_lat)
tracks_dict['track_first_coord_lon'].append(track_first_lon)
tracks_dict['track_id'].append(file)
tracks_dict['track_name'].append(gpx.tracks[@].name)
tracks_dict['track_length_km'].append(round(cur_length_2d_km, 2))

tracks_dict[ 'country'].append(get_country((track_first_lat, track_first_lon)))

for point in gpx.tracks[@].segments[@].points:
points_dict['track_id'].append(file)
points_dict['latitude'].append(point.latitude)
points_dict['longitude’].append(point.longitude)
points_dict['elevation'].append(point.elevation)
points_dict[ 'heart_rate'].append(ext_from_point(point, 'hr'))
points_dict['temperature'].append(ext_from_point(point, 'atemp'))
points_dict[ 'cadence'].append(ext_from_point(point, 'cad'))
points_dict[ 'power"'].append(power_from_point(point))
points_dict['time'].append(point.time)
#f B gpx HeTy MOMEHTanbHOW CKOPOCTU
points_dict[ 'speed'].append(pd.NA)

elif file.endswith('.fit'):

files_done += 1

track_first_lat = @

track first _lon = @

with fitdecode.FitReader(file_path) as fit_file:
tracks_dict['track_id'].append(file)
tracks_dict["track_name'].append(pd.NA)
distance = @
for frame in fit_file:

if not isinstance(frame, fitdecode.records.FitDataMessage):
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continue
if not frame.name == 'record':
continue
if not (frame.has_field('position_lat') and
frame.has_field('position_long')):
continue
cur_lat = convert_coord(frame.get_value('position_lat', fallback=pd.NA))
cur_lon = convert_coord(frame.get_value('position_long', fallback=pd.NA))

points_dict['track_id'].append(file)

points_dict['latitude’].append(cur_lat)

points_dict[ 'longitude'].append(cur_lon)

points_dict['elevation'].append(frame.get_value('altitude', fallback=pd.NA))

#points_dict['heart_rate'].append(frame.get_value('heart_rate’,
fallback=pd.NA))

points_dict[ 'heart_rate'].append(pd.NA)

points_dict['temperature'].append(frame.get_value('temperature’,
fallback=pd.NA))

#points_dict['cadence'].append(frame.qget_value('cadence', fallback=pd.NA))

points_dict['cadence'].append(pd.NA)

points_dict[ 'power'].append(frame.get_value('power', fallback=pd.NA))

points_dict['time'].append(frame.qget_value('timestamp'))

points_dict[ 'speed'].append(convert_speed(frame.get_value('enhanced_speed’,
fallback=pd.NA)))

cur_dist = frame.qget_value('distance', fallback=pd.NA)
if type(cur_dist) == float:
distance = round((cur_dist/1000), 2)
if track_first_lat == @ and not pd.isna(cur_lat):
track first_lat = cur_lat
if track_first_lon == @ and not pd.isna(cur_lon):
track _first_lon = cur_lon
tracks_dict[ 'track_length_km'].append(distance)
tracks_dict['track_first_coord_lat'].append(track_first_lat)
tracks_dict[ 'track_first_coord_lon'].append(track_first_lon)
tracks_dict['country'].append(qget_country((track_first_lat, track_first_lon)))

if files_done > @ and files_done % 100 == @ and file.endswith(('.fit', '.gpx')):
print(f'Files done: {files_done}/{downloaded} \
Points: {len(points_dict['track_id'])} \
Time from start: {str(datetime.datetime.now() - start)}')

# Muwem cobpaHHbie cnoBapu B DataFrame
df_tracks = pd.DataFrame.from_dict(tracks_dict)
df_points = pd.DataFrame.from_dict(points_dict)

df_points['time_text'] = df_points['time'].astype(str)
df_points = df_points.drop(columns=["time'])

# WmeHa Tabmuy gna 3anucu
table_names = ['demo_geo_tracks', 'demo_geo_points']

@
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# 3anucoiBaem cdopmupoBaHHble DataFrame B Tabnuupl

for frame, table_name in zip([df_tracks, df_points], table_names):
print(f'Creating table: {table_name}")
print(f'Size: {frame.shape}")

file_name = tngri.upload_df(frame)
tngri.sql(f"CREATE OR REPLACE TABLE {table_name} AS SELECT * FROM
read_parquet('{file_name}')")

print(f'Finished. Time from start: {str(datetime.datetime.now() - start)}")

Files done: 100/2190 Points: 561928 Time from start: 0:01:57.949657
Files done: 200/2190 Points: 1055973 Time from start: 0:03:48.225765
Files done: 300/2190 Points: 1525239 Time from start: 0:05:38.334613
Files done: 400/2190 Points: 2125124 Time from start: 0:07:28.989251
Files done: 500/2190 Points: 2677727 Time from start: 0:09:25.163544
Files done: 600/2190 Points: 3190749 Time from start: 0:11:12.439539
Files done: 700/2190 Points: 3682379 Time from start: 0:13:02.326586
Files done: 800/2190 Points: 4241999 Time from start: 0:14:49.970186
Files done: 900/2190 Points: 4767488 Time from start: 0:16:37.493898
Files done: 1000/2190 Points: 5252788 Time from start: 0:18:24.054901
Files done: 1100/2190 Points: 5782689 Time from start: 0:20:14.398042
Files done: 1200/2190 Points: 6333129 Time from start: 0:22:03.400943
Files done: 1300/2190 Points: 6862458 Time from start: 0:23:51.433175
Files done: 1400/2190 Points: 7413209 Time from start: 0:25:41.723606
Files done: 1500/2190 Points: 7888312 Time from start: 0:27:28.314530
Files done: 1600/2190 Points: 8469405 Time from start: 0:29:22.235098
Files done: 1700/2190 Points: 8945913 Time from start: 0:31:10.916823
Files done: 1800/2190 Points: 9444734 Time from start: 0:33:01.630686
Files done: 1900/2190 Points: 9931590 Time from start: 0:34:49.403797
Files done: 2000/2190 Points: 10481654 Time from start: 0:36:37.313329
Files done: 2100/2190 Points: 11042971 Time from start: 0:38:29.835817

Creating table: demo_geo_tracks

Size: (2190, 6)

Creating table: demo_geo_points

Size: (11473061, 10)

Finished. Time from start: 0:40:59.713264

O6paTM BHHMaHMe Ha TO, UYTO MBI 3alIMChIBaeM JaHHBIE B [1Be TaOJIMIIBI, KOTOPhIE CBA3aHBI yepes ID
Tpeka (MM ¢aiyia akTUBHOCTH). [IprueM /1 yao6cTBa JasibHeHIedl paboThl ¢ JaHHBIMU, B TaOJIUILY
TPEKOB MBI Cpa3y ’Ke 3alliChiBaeM KOOpPJUHATHI IepBOU TOUKU TpeKa (KoJoHKU track_first_coord_lat u
track_first_coord_lon) 1 cTpaHy, BEBIYUCIEHHYIO 110 9TUM KOOPAMHATAM.

BRITIOSTHEHUE 3TOM STYeMKM 3aHUMaeT 0KoJI0 40 MUHYT. HO MpUMepHO IO0JIOBHHA 3TOTO

o BpeMeHHU YXOJUT Ha TO, YTOOBI 06PaTUTHCS K CEPBUCY geopy W OIpPelesUTh CTPaHy II0
KOOp/MHAaTaM TOYKH HayaJjla TpeKa. Eciu ecTh HEOOXOAMMOCTb YCKOPUTh HavaIbHYIO
3arpy3Ky, TO 3TO 06GpalreHue II0JIe3HO0 OTKIIYUTD.
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IIpoBepKa 3arpy,KeHHBIX JaHHBIX

IIpoBepsieM TabJIMIy TPEKOB:

SELECT count(*) AS "KonuuectBo TpekoB"

FROM demo_geo_tracks
e +
| KonnuectBo Tpekos |
fmmmmmmmmmm e +
| 2190 |
fmmmmmm e +
SELECT *

FROM demo_geo_tracks

LIMIT 10
Done in 8.2 sec.
fmmmmm e Fmmmmmmmmm e Fmmmmmmm e fmmmmm oo
fmmmmemmmemmeemeeeoeeeas fmmmmmemmmeeaaae fmmmmmmmeem—e - fmmmmmemmmeeme—meeaa- +
| track_id | track_name | track_length_km | track_first_coord_lat |
track_first_coord_lon | country | speed | time_stamp |
fmmmmmmmmmm—mmeea- S S S S S
fmm e fmmmmmmm e L ETTEP R fmmmmm e +
| 8205566762.fit | null | 51.04 | 52.47870256192982 13.336647050455213
| Deutschland | 36.619200000000006 | 2020-06-26 13:44:05 |
T T P D fmmmmmmmmm e fmmmmmmmmmmmmmmmeeeeeaae
TSRS NSRS SRS TSRS +
| 5758691664.fit | null | 3.92 | 55.7587356492877 37.745437659323215
| Poccus | 36.781200000000005 | 2020-06-26 13:44:06 |
fmmmmm e Fmmmmmmmmm e Fmmmmmmm e fmmmmm oo
fmmmmemmmemmeemeeeoeeeas fmmmmmemmmeeaaae fmmmmmmmeem—e - fmmmmmemmmeeme—meeaa- +
| 7562241822.fit | null | 21.69 | 36.594818104058504 30.56384850293398
| Tirkiye | 37.0512 | 2020-06-26 13:44:07 |
fmmmmmmmmmm—mmeea- S S S S S —
fmm e fmmmmmmm e L ETTEP R fmmmmm e +
| 5752363946.fit | null | 62.85 | 55.764476750046015 37.71281814202666
| Poccus | 37.3068 | 2020-06-26 13:44:08 |
T T P D fmmmmmmmmm e fmmmmmmmmmmmmmmeeeeeeas
TSRS NSRS SRS TSRS +
| 5774225138.fit | null | 114.24 | 55.99621960893273 36.27057650126517
| Poccus | 37.4652 | 2020-06-26 13:44:09 |
fmmmmm e Fmmmmmmmmm e Fmmmmmmm e fmmmmm o
fmmmmemmmemmeemeeeoeeeas fmmmmmemmmeeaaae fmmmmmmmeem—e - fmmmmmemmmeeme—meeaa- +
| 3602018438.fit | null | 34.76 | 55.76445009559393 37.712875390425324
| Poccus | 37.7856 | 2020-06-26 13:44:10 |
fmmmmmmmmmm—mmeea- S S S S S —
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e LT T  ERREEEE T R EE R  EELEEE PR +

| 2665481253.fit | null | 43.88 | 57.06134635023773 | 23.311248868703842
| Latvija | 37.980000000000004 | 2020-06-26 13:44:11 |

TR S e e e e e e e =

S e e = e S oo e e T +

| 16185006845.Fit | null | 66.47 | 36.71585462987423

-4.2837147787213326 | Espafia | 38.037600000000005 | 2020-06-26 13:44:12 |

S e e e S e S e e e e o e i

foe e e e = fom e e I TR S e e e +

| 5061483340.fit | null | 16.87 | 40.78166037797928 | -73.96295428276062
| United States | 38.037600000000005 | 2020-06-26 13:44:13 |

T TR from e oo e —— S e e oo e —

S i i S e i i e e = o i e +

| 1842519266.fit | null | 71.94 | 55.73788298293948 | 37.65193585306406
| Poccus | 38.419200000000004 | 2020-06-26 13:44:14 |

TR S e e e e e e e =

S e e = e S oo e e T +

[IpoBepsieM TabJIUILYy TOUEK:

SELECT count(*) AS "KomuuyectBOo TOuYek'
FROM demo_geo_points

SELECT *
FROM demo_geo_points
LIMIT 10

Done 1in 8.3 sec.

T TR from e oo o o from o e s e e e T S oo
S i e T e S e i e i o o P e e +

| track_id | latitude | longitude | elevation | heart_rate
| temperature | cadence | power | speed | time_text |
R e e = i e = e i o i i S e e e S e
T frommm o e S oo e e e e fom e e e o e e +

| 11078368333.Fit | 36.822746274992824 | -4.126659873872995 | 64.39999999999998 | null

| 18 | null | 290 | 17.9784 | 2023-12-08 15:17:16+00:00 |

S e o= e o= e e o o e s e = e S e
e e e oo e e R frm e o i e e +

| 11078368333.fit | 36.82279204018414 | -4.126656521111727 | 64.79999999999995 | null

| 18 | null | 227 | 18.576 | 2023-12-08 15:17:17+00:00 |

T TR from e oo o o from o e s e e e T S oo



e ommmm oo i Hommmm e et i +
| 11078368333.fit | 36.822841661050916 | -4.126651743426919 | 65 | null
| 18 | null | 148 | 18.4356 | 2023-12-08 15:17:18+00:00 |

| 11078368333.fit | 36.82288742624223 | -4.126646546646953 | 65.20000000000005 | null
| 18 | null | 204 | 18.511200000000002 | 2023-12-08 15:17:19+00:00 |

| 11078368333.fit | 36.82293319143355 | -4.126641768962145 | 65.39999999999998 | null
| 18 | null | 222 | 18.8244 | 2023-12-08 15:17:20+00:00 |

| 11078368333.Fit | 36.822978956624866 | -4.126635566353798 | 65.60000000000002 | null
| 18 | null | 213 | 18.9216 | 2023-12-08 15:17:21+00:00 |

| 11078368333.fit | 36.82302857749164 | -4.126623664051294 | 65.79999999999995 | null
| 18 | null | 219 | 19.040399999999998 | 2023-12-08 15:17:22+00:00 |

| 11078368333.fit | 36.823078114539385 | -4.126606900244951 | 66 | null
| 18 | null | 223 | 19.1484 | 2023-12-08 15:17:23+00:00 |

| 11078368333.Fit | 36.82312773540616 | -4.126583598554134 | 66.20000000000005 | null
| 18 | null | 223 | 19.332 | 2023-12-08 15:17:24+00:00 |

| 11078368333.fit | 36.82317350059748 | -4.126557866111398 | 66.39999999999998 | null
| 18 | null | 216 | 19.6452 | 2023-12-08 15:17:25+00:00 |

MBI BUIUM, YTO IIOJIyYeHHBIe Yepe3 SQL-3aIIpoChl JaHHbIE 0 KOJIMYeCTBe CTPOK B TabJMIJaX TPEKOB U
TOYEeK COBIIAJAI0T C JaHHBIMHU M3 JIOra Halllel IIepBoi suyerKu — 2.190 TpekoB 1 11.473.061 Touexk.

Temmepy 3sarpysum ¢aun strava_activities.csv uyepes MacTep 3arpysku M IIPOBEPUM [aHHBIE B
cbOpPMUPOBAHHOM U3 HETO TabIuIle.

CREATE OR REPLACE TABLE demo_geo_strava_activities AS
SELECT *
FROM read_csv(
"abogdanov/5fe14b4c4110_strava_activities.csv'

)

SELECT *
FROM demo_geo_strava_activities
LIMIT 10
ORDER BY distance DESC;
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Done in 9 sec.

| activity id | activity date | activity name | activity type |
activity description | elapsed
time | distance | max heart rate | relative effort | commute | activity private note |
activity gear | filename | athlete weight | bike weight | elapsed
time_1 | moving time | distance_1 | max speed | average speed | elevation gain | elevation
loss | elevation low | elevation high | max grade | average grade | average positive grade |
average negative grade | max cadence | average cadence | max heart rate_1 | average heart
rate | max watts | average watts | calories | max temperature | average temperature |
relative effort_1 | total work | number of runs | uphill time | downhill time | other time |
perceived exertion | type | start time | weighted average power | power count | prefer
perceived exertion | perceived relative effort | commute_1 | total weight lifted | from
upload | grade adjusted distance | weather observation time | weather condition | weather
temperature | apparent temperature | dewpoint | humidity | weather pressure | wind speed |
wind gust | wind bearing | precipitation intensity | sunrise time | sunset time | moon phase
| bike | gear | precipitation probability | precipitation type | cloud cover | weather
visibility | uv index | weather ozone | jump count | total grit | average flow | flagged |
average elapsed speed | dirt distance | newly explored distance | newly explored dirt
distance | activity count | total steps | carbon saved | pool length | training load |
intensity | average grade adjusted pace | timer time | total cycles | recovery | with pet |
competition | long run | for a cause | media



fmmmmm o fmmmm o e
fmmmm e tmmmm e Fmmmmm e EEREEEEEEEE Hmmmmmm e tmmmm e
fmmmmm e Fmmmmmm e fmmmmm e Fmmmmmm e Fmmmmmm e
fmmmmmmmmm e fmmmmmmmm e fmmmmm e fmmmmm e fmmmmmmm e
fmmmmm e o mm e fmmmm e fmmmmm e fmmmm e

fmmmmm e fmmmmmmmm oo o m e Fmmmm e fmmmmmmmmmm e

fmmmmm e tmmmmm e T fmmmmm e em  EE TR e
fmmmmm e i m o Fmmmmmm e e
e tmmmm - o Hmmmmmm o

e m e e Fmmmmmmmmmm o

fmmmmm e fmmmmm e fmmmmm e S e fmmmmmmmmmm oo

fmmmmm e fmmmm e m fommmm e e Fmmmmm e

fmmmmmmm e o m oo o R e

 EREE TR tmmm e D EEEOEEEE R tmmmm e Fmmmmm e
fmmmmmmmmm e fmmmmmmmmm e Fmmmmmmmmme e R e m e Fmmmmm e

fmmmmm e = m e e fmmmmmmmmmem -
fmmmmm e fmmmmmm e e m e T T
fmmmmmmmmm e fmmmmm e oo R Fmmmmmm o oo fmmmmmm oo

b e
______________________________________________________ +

| 8735873891 | Mar 18, 2023, 7:08:04 AM | La Primavera with RCC | Ride | null
| 31281 | 200.77 | 179 | 194 | false | null

| Giant TCR Advanced 1 | activities/9376119823.fit.gz | null | 8 | 31281
| 23034 | 200777.4 | 16.188 | 8.717 | 295 | 372 |
26.8 | 71.6 | 47.4 | 0 | null | null

| 172 | 74 | null | 131 | null | 146

| 3248 | null | 14 | 194 | 3246159 | null

| null | null | null | null | null | null | 176

| 26231 | @ | null | 0 | null

| 1 | null | 1679122816 | 3 | 7.5
| 5.6 | 4 | 0.78 | 1011.5 | 2.9 | 6.7

184 | 0 | 1679116544 | 1679159808 | 0.89 | 4194513
null | © | null | 1 | 16093 | @
| 340.5 | null | null | null | 0 | 6.419

1138.9 | null | null | null |
null | null | null | null | null | null

| null | null | null | null | null | null | null |

media/4cda8a70-bd40-4e47-9f16-f8cceb44e23d.jpg|media/5e549f56-1cc5-414e-b1f6-
70923b28¢261.jpg|media/aaefabbb-ebe3-425a-bf68-265¢1d9f6355.mp4 |media/bbf17907-6990-458b-
8c41-ccba2dd463e4. jpg|media/d90e8b35-165d-4649-8fcc-37214ba3b428. jpg|media/054f30b2-d198-
4ecd-b520-2338c670d509. jpg
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| 2556833948 | Jul 23, 2019, 6:00:52 AM | Giro delle Dolomiti Stage 3 | Ride | null
| 37818 | 180.47 | 177 | 184 | false | null

| Giant TCR Advanced 1 | activities/2713670395.fit.gz | 83 | 8 | 37818
| 28854 | 180471 | 19.4 | null | 3151 | 3175 |
225 | 2256 | 47.1 | @ | null | null

| 251 | 71 | 177 | 121 | null | 149

| 5603 | null | 29 | 184 | null | null

| null | null | null | null | null | null | null

| null | null | null | null | null

| null | null | null | null | null
| null | null | null | null | null | null

null | null | null | null | null | 4194513 |
null | null | null | null | null |
null | null | null | null | null | null | null

| null | null | null | null |
null | null | null | null | null | null

| null | null | null | null | null | null | null |

media/c21cda2a-7c14-4717-a840-24c4cb412025. jpg|media/ae791d8b-e9a1-497¢-9309-c49bbc318702. jpg
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| 4242331242 | Oct 25, 2020, 5:34:56 AM | Alanya Camp Day 6 | Ride |
Queen stage | 33077

| 180.46 | 157 | 198 | false | null | Giant TCR
Advanced 1 | activities/4538350403.fit.gz | null | 8 | 33077

25687 | 180461.1 | 22.8 | 7.025 | 3110 | 3119 | 22

| 1060.4 | 33.3 | 0 | null | null

| 108 | 73 | null | 128 | null | 190

| 4997 | null | 27 | 198 | null | null

| null | null | null | null | null | null | null

| null | 0 | null | 0 | null

| 1 | null | 1603602048 | 1 | 25.2
| 25.2 | 6.6 | 0.3 | 1013.4 | 1.6 | 1.9 | 40
| 0 | 1603598976 | 1603638272 | 0.32 | 4194513 | null | ©

| null | @ | 16093 | @ | 264.3 | null

| null | null | null | null | null | null

| null | null | null | null | null

null | null | null | null | null | null

| null | null | null | null | media/574b5612-10c1-49b3-b3e1-

bc97896153b0. jpg|media/1944d2ba-2e4a-4d15-b7ae-56ede81c8db2. jpg|media/363ad0a2-1fb7-4552-
ae66-a53ec25e6bea. jpg|media/fclcbf56-0bc7-4a26-88d1-c2558db2f934. jpg|media/d3a84a2d-0d73-
4452-9be3-e53ff1d9528. jpg|media/6013cbeb-193b-46ba-873d-5120c26a7535. jpg
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| 5109982540 | Apr 11, 2021, 7:09:45 AM | Desperados camp Day 8 | Ride |
Queen stage | 33941

| 179.42 | 156 | 232 | false | null | Giant TCR
Advanced 1 | activities/5447314715.fit.gz | null | 8 | 33941

26284 | 179424.8 | 19.7 | 6.826 | 3192 | 3196 | -16
| 1030.8 | 27 | @ | null | null

| 107 | 73 | null | 128 | null | 184

| 5125 | null | 17 | 232 | null | null

| null | null | null | null | null | null | null

| null | 0 | null | 0 | null

| 1 | null | 1618124416 | 1 | 12.6
| 12.6 | -1.3 | 9.38 | 1015.5 | 2.1 | 2.3

151 | @ | 1618111488 | 1618158208 | 0.99 | 4194513
null | © | null | @ | 16093 | 3
| 374.3 | null | null | null | null | null

null | null | null | null |
null | null | null | null | null | null

| null | null | null | null | null | null | null |

media/7cab3cd2-33d2-4c90-a3a7-9fe1ab10717a.jpg|media/6ed80c53-4d61-4ed7-b86c-
08f85e81ef3d.jpg|media/90ab131a-463e-412c-89c8-cbf489112f6a.jpg|media/90cabadd-d1d4-4b58-
80f5-672797383a42.jpg|media/4486¢339-d16d-4c33-bac4-c790117bb62b. jpg|media/b633df5d-3cb5-
42cd-9ce8-166382ab7d08. jpg|media/24da2f65-2a38-49e6-aaad-4e1637465eee. jpg|media/72c68198-
acbd-4ba8-9f3c-1841147ee3ec.jpg



fmmmmm e fmmmmm oo fmmmm e o Fmmmmmm oo fmmmm e Fmmmmmm oo
b o e e
______________________________________________________ +

| 9196092834 | Jun 3, 2023, 8:53:43 AM | To Chartres and back | Ride | 3nuk
como | 31048

| 178.89 | null | null | false | null | Giant TCR
Advanced 1 | activities/9866271692.fit.gz | null | 8 | 31048

24765 | 178891.4 | 16.196 | 7.224 | 1273 | 1269 | 60.8
| 179.8 | 35.1 | @ | null | null

| 158 | 77 | null | null | null | 139

| 3394 | null | 24 | null | 3393782 | null

| null | null | null | null | null | null | 164

| 27934 | 0 | null | 0 | null

| 1 | null | 1685779200 | 1 | 16.4
| 15.8 | 9.8 | 0.65 | 1018.3 | 3.5 | 7.3 | 30
| @ | 1685764224 | 1685821696 | 0.5 | 4194513 | null | ©

| 1 | 0 | 27927.8 | 3 | null | null

| null | null | 0 | 5.762 | 162.6 | null

| null | null | null | null | null

null | null | null | null | null | null

| null | null | null | null | media/6767f454-3834-4e8-9744-

022433404404.jpg|media/9710109e-2167-4787-af1e-9bc@d48d8b37.jpg|media/f8bfef10-0af0-4f26-
884d-2c39ba52e84b. jpg|media/734bba38-006a-46d8-8a3a-821a6664b02c.jpg|media/efe18288-537a-
453f-9c8f-0753faee311b.jpg|media/44862277-2c3c-4076-a6c7-c0808d078bcb. jpg|media/7e33db5ce-
3484-4baf-bcaf-fed5b519cbef. jpg|media/bad9fc14-0114-4089-9d30-
97a717398f97.jpg|media/9943029a-6360-43a3-b2b1-f86bf4926cf0.jpg|media/197cdbdb-63da-4dde-
bd3b-f66ff65553c5.jpg|media/a69ff087-470a-43e1-aaf9-6514757a6719.jpg |
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______________________________________________________ +
| 13705580758 | Feb 23, 2025, 8:14:47 AM | Morning Drop Ride | Ride | Was
dropped on the way back and had to do 80km ITT | 21668

| 168.59 | 180 | 424 | false | null | Rose xlite
04 | activities/14626116429.fit.gz | null | 7.8 | 21668

19470 | 168594.1 | 19.88 | 8.659 | 1288 | 1299 | 31.4
| 184.4 | 12.9 | @ | null | null

| 164 | 84 | 180 | 149 | null | 193

| 3718 | null | 18 | 424 | 3711913 | null

| null | null | null | null | null | null | 222

| 20512 | 0 | null | 0 | null

| 1 | null | 1740297600 | 1 | 12.6
| 13.3 | 7 | 0.69 | 1027 | 2.4 | 3.8

339 | 0 | 1740293760 | 1748333952 | 0.875 | 13283968 |
null | 0 | 1 | 0 | 34184 | 0
| null | null | null | null | @ | 7.781

0 | null | null | null |
null | null | null | 293 | 72 | null

| null | null | null | null | null | null | null |

media/ca9d74d0-33fc-4db2-bb39-2ffdaaf08d67.jpg|media/584a4f49-c9f9-4560-807d-72752f676e75.jpg



| 5084894611 | Apr 7, 2021, 7:07:29 AM | Desperados camp Day 4 | Ride | Pre-
epic | 25473

| 164.2 | 165 | 248 | false | null | Giant TCR
Advanced 1 | activities/5421087598.fit.gz | null | 8 | 25473

19934 | 164206.4 | 21.2 | 8.238 | 1736 | 1729 |
-36.8 | 572.4 | 21.3 | 0 | null | null

| 108 | 79 | null | 135 | null | 206

| 4253 | null | 24 | 248 | null | null

| null | null | null | null | null | null | null

| null | 0 | null | 0 | null

| 1 | null | 1617778816 | 1 | 20.1
| 20.1 | 11.1 | 0.56 | 1011.8 | 1.7 | 2.9 | 86
| 0 | 1617766144 | 1617812352 | 0.86 | 4194513 | null | @

| null | 0.11 | 16093 | 4 | 345.5 | null

| null | null | null | null | null | null

| null | null | null | null | null

null | null | null | null | null | null

| null | null | null | null | media/68f7fee3-f6ed-4285-9bd5-
a64271b3876e.jpg
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| 6178861995 | Oct 28, 2021, 6:09:52 AM | Cyprus Camp Day 5 | Ride | null
| 30438 | 161.65 | 159 | 114 | false | null

| Giant TCR Advanced 1 | activities/6566187110.fit.gz | null | 8 | 30438
| 20881 | 161657.4 | 17.227 | 7.742 | 1484 | 1502 | -4
| 181.6 | 27.7 | @ | null | null

| 142 | 76 | null | 121 | null | 145
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2956 | null | 20 | 114 | 2953912 | null

|

| null | null | null | null | null | null | 178

| 22443 | 0 | null | 0 | null

| 1 | null | 1635400832 | 2 | 22.3
| 22.3 | 14.2 | 0.6 | 1016.9 | 1.8 | 1.9 | 73
| 0 | 1635393920 | 1635433088 | 0.75 | 4194513 | null | ©

| null | 0.7 | 16093 | 1 | 285.2 | null

| null | null | 0 | 5.311 | 102.7 | null

| null | null | null | null | null

null | null | null | null | null | null

| null | null | null | null | media/a74a5532-85bc-40fe-9adc-

8645bca02811. jpg|media/c335908¢-72d8-4309-ac2f-1719bb665973. jpg

| 9325531707 | Jun 24, 2023, 5:04:12 AM | Coup d'etat Ride | Ride |
Wonderful ride with nice guys! Thank you [strava://athletes/71275936/10]Luis Chase | 31007

| 159.99 | 179 | 332 | false | null | Giant TCR
Advanced 1 | activities/10003255376.fit.gz | null | null | null

null | null | null | null | null | null | null
| null | null | null | null | null

| null | null | null | null | null | null

| null | null | null | null | null | null

| null | null | null | null | null | null | null

| null | null | null | null | null

| null | null | null | null | null
| null | null | null | null | null | null

null | null | null | null | null | null
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null | null | null | null | null |

null | null | null | null | null | null | null

| null | null | null | null |
null | null | null | null | null | null

| null | null | null | null | null | null | null |

media/0df135af-edfe-4148-af00-1d09287558b1.jpg|media/50663e37-488-407d-9fe2-
b5c118732f69.jpg|media/c196fee3-6fa1-419d-aa9b-95050beaddb9.mp4 |media/1e674155-6607-49fd-
b28c-5beab72a8cd9. jpg|media/addc9782-4c14-43d5-a978-0c728442fc7c.jpg
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| 11993808841 | Jul 27, 2024, 7:16:28 AM | Morning Ride | Ride | null
| 22167 | 157.8 | 177 | 262 | false | null

| Rose xlite 04 | activities/12786638321.fit.gz | null | 7.8 | 22167
| 18925 | 157800.3 | 18.886 | 8.338 | 1451 | 1489 |
6.8 | 624.2 | 23.4 | @ | null | null

| 93 | 68 | 177 | 137 | null | 0

| 4130 | null | 28 | 262 | 3204 | null

| null | null | null | null | null | null | 5

| 19179 | @ | null | @ | null

| 1 | null | 1722063616 | 2 | 23

| 25.6 | 20.7 | 0.87 | 1012.7 | 0.7 | 1.6 | 24
| @ | 1722057600 | 1722108416 | 0.625 | 13283968 | null | ©

| 1 | 0.41 | 20127 | 1 | null | null

| null | null | 0 | 7.119 | @ | null

| null | null | null | null | null

0 | 2 | null | null | null | null

| null | null | null | null | media/db7a0b8e-b71f-4338-902e-
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34352e00790. j pg

B aTol TabsuIile MBI BUAMM BCe IIapaMeTphl aKTHBHOCTEM, KOTOphIe BHITPY’KeHBI M3 CaMOI0 CepBHCa
Strava (a He 13 $aiyIoB TPEKOB). B HUX BCTpeUaroTcs caMble pasHOOOpasHbIe IIapaMeTphl, B TOM YHCJIe
TaKue 3K30ThUUYecKHe Kak Moon Phase (¢paza ayHwst) uWith Pet (c scusommuwvim) .

OGpaTI/IM BHHUMaHHE, YTO BC€ CKOPOCTHU IIpE/ICTABJIEHLI B Mm/c, BpeMd—B CEeKYHaX, a PaCCTOdHHE —B
KHJIOMETpax.

Ou4MCTKa U MOATOTOBKA JaHHBIX

Cospmazum Tabsuily cepebpsiHoro cs1osi demo_geo_tracks_silver. /Ijist aToro mpeo6pasyeM BpeMs U3 KOJIOHKU
activity date B Tum TIMESTAMP mcmosb3ys QyHKIMIO strptime, KoTopasl II03BOJISET 3a7aTh KOHKPETHBIN
11abJIOH TeKCTOBOIO OIIMCAaHUSI MOMeEHTa BpeMeHU. M 00beIUHUM TabJ/UIy TPEKOB, IIOJYYEHHYIO U3
¢$arIoB akTUBHOCTEH, ¢ TabyuIlel, IosIyueHHOM 13 ¢aitia strava_activities.csv, mpoBepsis, uto track_id
coziepxuTcd B filename ¢ IIOMOIIBbI0 QYHKITUM contains:

CREATE OR REPLACE TABLE demo_geo_tracks_silver AS
SELECT ¥*,
strptime("activity date", '%b %d, %Y, %H:%M:%S %p') as time_stamp
FROM demo_geo_tracks
JOIN demo_geo_strava_activities ON (contains(filename, track_id));
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SELECT * FROM demo_geo_tracks_silver
LIMIT 10;

Done in 9.4 sec.

| track_id | track_name | track_length_km | track_first_coord_lat |
track_first_coord_lon | country | activity id | activity date | activity
name | activity type | activity description | elapsed
time | distance | max heart rate | relative effort | commute | activity private note |
activity gear | filename | athlete weight | bike weight | elapsed
time_1 | moving time | distance_1 | max speed | average speed | elevation gain | elevation
loss | elevation low | elevation high | max grade | average grade | average positive grade |
average negative grade | max cadence | average cadence | max heart rate_1 | average heart
rate | max watts | average watts | calories | max temperature | average temperature |
relative effort_1 | total work | number of runs | uphill time | downhill time | other time |
perceived exertion | type | start time | weighted average power | power count | prefer
perceived exertion | perceived relative effort | commute_1 | total weight lifted | from
upload | grade adjusted distance | weather observation time | weather condition | weather
temperature | apparent temperature | dewpoint | humidity | weather pressure | wind speed |
wind gust | wind bearing | precipitation intensity | sunrise time | sunset time | moon phase
| bike | gear | precipitation probability | precipitation type | cloud cover | weather
visibility | uv index | weather ozone | jump count | total grit | average flow | flagged |
average elapsed speed | dirt distance | newly explored distance | newly explored dirt
distance | activity count | total steps | carbon saved | pool length | training load |
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intensity | average grade adjusted pace | timer time | total cycles | recovery | with pet |
competition | long run | for a cause | media
| time_stamp |

| 8205566762.fit | null | 51.04 | 52.47870256192982 | 13.336647050455213
| Deutschland | 7688162488 | Aug 23, 2022, 4:39:47 PM | Berlin Recon

Ride | null | 7740 | 51.04 | 174

| 73 | false | null | Giant TCR Advanced 1 |
activities/8205566762.fit.gz | null | 8 | 7740 | 6518

51044.1 | 16.012 | 7.831 | 174 | 188 | 18.6 |
68.4 | 9.3 | 0 | null | null

| 116 | 73 | null | 134 | null | 168

| 1083 | null | 22 | 73 | 1082634 | null

| null | null | null | null | null | null | 202

| 7738 | @ | null | @ | null

| 1 | null | 1661270400 | 2 | 24.5
| 24.6 | 15.6 | 0.58 | 1018.7 | 3.5 | 3.8 | 60
| @ | 1661227392 | 1661278592 | 0.89 | 4194513 | null | ©

| null | 0.34 | 16093 | 1 | 301.9 | null

| null | null | 0 | 6.595 | 332.6 | null

| null | null | null | null | null

null | null | null | null | null | null

| null | null | null | null | media/f6509beb-c34d-4eb4-97c1-
9c80b92308ec.jpg|media/f2fe2880-42a1-4794-bef0-b5d563437aca. jpg

| 2022-08-23 16:39:47 |
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| 5758691664.fit | null | 3.92 | 55.7587356492877 | 37.745437659323215
| Poccus | 5408223435 | Jun 3, 2021, 6:35:24 PM | HouHoii 3ae3n

Ride | null | 554 | 3.91 | 143

| 2 | false | null | Giant TCR Advanced 1 |
activities/5758691664.fit.gz | null | 8 | 554 | 554

3918.7 | 11.3 | 7.073 | 15 | 20 | 110.2 |
130.8 | 4.7 | -0.2 | null | null

| 92 | 67 | null | 122 | null | 127

| 68 | null | 18 | 2 | 68242 | null

| null | null | null | null | null | null | 141

| 555 | null | null | 0 | null

| 1 | null | 1622743168 | 1 | 17.6
| 17.6 | 6.2 | 0.47 | 1024.7 | 3.5 | 8.7 | 42
| @ | 1622681472 | 1622743552 | 0.8 | 4194513 | null | ©

| null | 0.28 | 16093 | @ | 339 | null

| null | null | null | null | null | null

| null | null | null | null | null

null | null | null | null | null | null

| null | null | null | null | null

| 2021-06-03 18:35:24 |
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| 7562241822.fit
| Tirkiye

| null | 21.69 | 36.594818104058504
| 7103414491 | May 7, 2022, 3:04:49 PM | BeuepHuii Beno3aesp
Ride | 3aBTpa bynem cTpagaTb B ANMHHYK rOpy | 3044 | 21.69
| 10 | false | null | Giant TCR Advanced 1 |
activities/7562241822.fit.gz | null | 3044
21692.4 | 16.224 | 7.786 | 119

| 8

| 105 | 2

| 8.1
66

| null
null

| 3045
| 1

| 22.5
196
null | ©
| 352.8
645

| 0
| null
| 21
| null
| 0
| null

| 0

| null
| null

| 9.7

| null

| null

| null

| 108
| 10
| null
| null
| 1651935616
| 0.44 | 1013
| 1651892352
null
| null
| null

| null
| null
| 343778
| null

| 3.5

| 1651942272
| 0.45
| 0 |

| 126
| null
| null
| 0
2

| 0.21
| 16093
7.126

| null

null | null | null | null
| null | null | null | null
media/318cbe19-4ae0-4800-a873-349417c4df90.jpg
| 2022-05-07 15:04:49 |

| null | null

| null | null | null

| 30.56384850293398

|
| 148

| 2786 |

| 45

| 129 |

| 345
|
| 175
| null
| 22.5

| 4.6 |

| 4194513 |
| 1
|



| 5752363946.fit | null | 62.85 | 55.764476750046015 | 37.71281814202666
| Poccus | 5402167712 | Jun 2, 2021, 3:55:33 PM | BeuepHuii Beno3saesn

Ride | null | 8485 | 62.85 | 169

| 125 | false | null | Giant TCR Advanced 1 |
activities/5752363946.fit.gz | null | 8 | 8485 | 7359

62849.2 | 14.5 | 8.54 | 220 | 255 | 154.2 |
226.2 | 10.7 | 0 | null | null

| 168 | 81 | null | 143 | null | 208

| 1527 | null | 16 | 125 | 1530481 | null

| null | null | null | null | null | null | 224

| 7711 | null | null | @ | null

| 1 | null | 1622646016 | 2 | 19.7
| 19.7 | 5.6 | 0.4 | 1023.4 | 4.3 | 6.3 | 38
| @ | 1622595200 | 1622657152 | 0.76 | 4194513 | null | ©

| null | 0.68 | 16093 | 1 | 360 | null

| null | null | null | null | null | null

| null | null | null | null | null

null | null | null | null | null | null

| null | null | null | null | null

| 2021-06-02 15:55:33 |



| 5774225138.fit | null | 114.24 | 55.99621960893273 | 36.27057650126517
| Poccus | 5423038640 | Jun 6, 2021, 8:24:11 AM | Granfondo Bomokomamck lpynna b |
Ride | 6 mecTo B muuHom 3ayete U 1 B KomaHgHom | 10566 | 114.24 | 189

| 284 | false | null | Giant TCR Advanced 1 |
activities/5774225138.fit.gz | null | 8 | 10566 | 10496
114243.9 | 22.1 | 10.885 | 917 | 894 | 152.8 |
262.8 | 9.6 | 0 | null | null

| 173 | 80 | null | 154 | null | 199

| 2027 | null | 26 | 284 | 2026580 | null

| null | null | null | null | null | null | 242

| 10567 | @ | null | @ | null

| 1 | null | 1622966400 | 2 | 22.1
| 22.1 | 10.2 | 0.47 | 1014.9 | 3.5 | 4 | 71
| 0.1 | 1622940800 | 1623003392 | 0.89 | 4194513 | null | 0.01
| 5 | .45 | 16093 | 5 | 341.8 | null

| null | null | null | null | null | null

| null | null | null | null | null

null | null | null | null | null | null

| null | null | null | null | media/946f24a2-cd5f-4b18-ae4db-

822158a40244.jpg|media/7d11f14c-7845-489a-bb34-f71b882c47e6.jpg|media/08fe3d9d-2f68-4319-
b5ce-00c6a6282349. jpg|media/679¢1351-1ac7-4a72-3525-c3bc1766¢202. jpg|media/ba7f9fd0-a470-
45d9-8083-00ab445251cd. jpg|media/df115e87-def4-46ee-9f7e-899fd370903e.jpg | 2021-06-06
08:24:11 |

| 3602018438.fit | null | 34.76 | 55.76445009559393 | 37.712875390425324
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| Poccus | 3370915442 | Apr 29, 2020, 2:03:19 PM | [IHeBHo/i Bemno3aesf

Ride | null | 4075 | 34.76 | 174

| 127 | false | null | Giant TCR Advanced 1 |
activities/3602018438.fit.qgz | 83 | 8 | 4075 | 3946

34762.6 | 15 | 8.801 | 140 | 146 | 132 |
162.6 | 17.6 | 0 | null | null

| 104 | 86 | 174 | 159 | null | 191

| 1088 | null | 11 | 127 | null | null

| null | null | null | null | null | null | null

| null | null | null | 0 | null

| 1 | null | 1588168832 | 2 | 11.5
| 11.5 | @ | 0.45 | 1000.3 | 7.4 | 12.1

301 | 0 | 1588125056 | 1588179840 | 0.21 | 4194513 |
null | © | null | .53 | 16093 | 1
| 367.2 | null | null | null | null | null

null | null | null | null |
null | null | null | null | null | null

| null | null | null | null | null | null | null |

| 2665481253.fit | null | 43.88 | 57.06134635023773 | 23.311248868703842
| Latvija | 2509891301 | Jul 6, 2019, 6:12:44 PM | Night ride |
Ride | null | 4958 | 43.88 | 163

| 85 | false | null | Giant TCR Advanced 1 |
activities/2665481253.fit.gz | 83 | 8 | 4958 | 4958

43880 | 12.2 | null | 51 | 43 | -1 | 6
| 7.7 | 0 | null | null | 101 |
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89 | 163 | 143 | null | 170 | 1395

| null | 12 | 85 | null | null

null | null | null | null | null | null | null

| null | null | null | null | null

| null | null | null | null | null
| null | null | null | null | null | null

null | null | null | null | null | 4194513 |
null | null | null | null | null |
null | null | null | null | null | null | null

| null | null | null | null |
null | null | null | null | null | null

| null | null | null | null | null | null | null |
null

| 2019-07-06 18:12:44 |

fommmm e Hmmmmm e Fmmmmmmmm e TR

fmmmmmmmm e fmmmmm e fmmmmmm e e mm e

fmmmm e e fmmmmmmmm e = m
fmmmmm e tmmmmm e Hmmmmmm e fmmmmm e fmmm -

fmmmmm o fmmmmmmmm e e

fmmmmm e tmmmmm e Fmmmmm e fmmmm e Hmmmmm e tmmmm e m
fmmmmm e Fmmmmmm e Fmmmmm e Fmmmmmm e Fmmmmmm e

tmmmm - TR o o tmmm e
fmmmmm e Fmmmmmm o fmmmm e fmmmmmmmm e fmmmmm e

fmmmmm e fmmmmmmmmm oo fmmmm e fmmmm e fmmmmmmmmem e

fmmmmm e fmmmmm e fmmmmm e fmmmmm e o mm e tmmmm -
fmmmmm e i m e Fmmmmmm oo fmm e
TR tmmmm e R TP Hmmmmmm e

e m e fmmm e Fmmmmmm e

fmmmmmmmm e fmmmmmmmm oo fmmmmm e fmmmmm e fmmmmmmmmmm o

fmmmmm e fmmmmm e fmmmmm e e Fmmmmm e

fmmmmm e Fmmmmm oo R R fmmm e

 EE TR tmmmmm e fmmmmm e T T

fmmmmm e fmmmmmmmmm e Fmmmmmmmmmee e R e Fmmmmm e
o e TR Hmmmmmm o
fmmmmm e fmmmmmm e Fmmmmmmmmm e T T
fmmmmmmmmm oo fmmmmmmmm e o R fmmmmmm oo o fmmmmmm oo

b m o e e
----- o mmm et

| 5061483340.fit | null | 16.87 | 40.78166037797928 | -73.96295428276062
| United States | 4741945778 | Feb 6, 2021, 7:18:45 AM | NYC |
Virtual Ride | null | 1976 | 16.87 | 157

| 16 | false | null | Giant TCR Advanced 1 |
activities/5061483340.fit.qz | null | 8 | 1976 | 1953

16870.5 | 15.2 | 8.638 | 176 | 0 | 17 |
46.2 | 12.4 | -0.1 | null | null

| 103 | 89 | null | 133 | null | 169

| 313 | null | null | 16 | null | null

| null | null | null | null | null | null | 175

| 1977 | null | null | 0 | null

| 1 | null | null | null | null
| null | null | null | null | null | null
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null | null | null | null | null | 4194513 |

null | null | null | null | null |
null | null | null | null | null | null | null

| null | null | null | null |
null | null | null | null | null | null

| null | null | null | null | null | null | null |

media/9218c649-fc79-4378-a133-5d691bd50¢38. jpg
| 2021-02-06 07:18:45 |

| 1842519266.fit | null | 71.94 | 55.73788298293948 | 37.65193585306406
| Poccus | 1717234129 | Jul 21, 2018, 9:51:37 AM | Noon ride

Ride | null | 9707 | 71.94 | 170

| 186 | false | null | Giant TCR Advanced 1 |
activities/1842519266.fit.gz | 83 | 8 | 9707 | 8353

71942 | 13.6 | null | 313 | 299 | 110 |
193 | 33.3 | 0 | null | null

| 101 | 86 | 170 | 148 | null | 178

| 2298 | null | 27 | 186 | null | null

| null | null | null | null | null | null | null

| null | null | null | 0 | null

| null | null | null | null | null
| null | null | null | null | null | null

null | null | null | null | null | 4194513 |
null | null | null | null | null |
null | null | null | null | null | null | null

| null | null | null | null |
null | null | null | null | null | null

| null | null | null | null | null | null | null |
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null
| 2018-07-21 09:51:37 |

| 11417255201.fit | null | 30.91 | 36.71511836349964 |
-4.2892365250736475 | Espaiia | 10674837301 | Feb 1, 2024, 2:24:07 PM | Afternoon
Ride | Ride | From new apartment | 4793

| 30.91 | 166 | 67 | false | null | Rose xlite
04 | activities/11417255201.fit.gz | null | 7.8 | 4793

4571 | 30913.6 | 15.33 | 6.763 | 658 | 676 | 8.8
| 509.8 | 20.3 | 0 | null | null

| 118 | 74 | null | 137 | null | 188

| 850 | null | 15 | 67 | 849803 | null

| null | null | null | null | null | null | 227

| 4794 | 0 | null | 0 | null

| 1 | null | 1706796032 | 1 | 16.9
| 16.4 | 10.4 | 0.65 | 1033 | 2.7 | 5.9

128 | 0 | 1706771968 | 1706809344 | 0.625 | 13283968 |
null | © | 1 | .29 | 26463 | 2
| null | null | null | null | 0 | 6.45 |
109.7 | null | null | null |
null | null | null | null | null | null

| null | null | null | null | null | null | null |
media/da2f0e86-c77e-42c2-b7c5-5d08d0ac7act.jpg

| 2024-02-01 14:24:07 |

R EEEEEE R S TR D T EE R o
et TR D T TR Hommm e

R e D T TR e TR
R EEEE T Hommm - S n TR EE oo Fommmmmm e



Tereppr co3gaguM TabJHIly TOYEK CepeOpsSHOr0 CJIOS—OCTaBUM B HeW TOJIBKO HY’KHbIE KOJIOHKH,
npeobpadyeM [aHHble B KOJIOHKe time_text B Tum TIMESTAMP (ucriosib3ysa QyHKIMH strptime u
regexp_extract) u oToUILTPYyEM BCe TOUKH, B KOTOPBIX 3HaueHUe latitude mau longitude mycroe:

CREATE OR REPLACE TABLE demo_geo_points_silver AS
SELECT
track _id,
latitude,
longitude,
elevation,
temperature,
power,
speed,
strptime(regexp_extract(time_text, '"A.{19}'), '%c') as time_stamp,
FROM demo_geo_points
WHERE latitude IS NOT NULL AND longitude IS NOT NULL;

SELECT *
FROM demo_geo_points_silver
LIMIT 10;

Done in 11.6 sec.

| track_id | latitude | longitude | elevation | temperature
| power | speed | time_stamp |
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| 3922792040.fit | 55.84256364963949 | 37.73899080231786 | 167.60000000000002 | 24
| null | 36.619200000000006 | 2020-06-26 13:44:05 |
e e e LT R et e T
- +------- e e e L P +
| 3922792040.fit | 55.842567421495914 | 37.73883054032922 | 167.60000000000002 | 24
| null | 36.781200000000005 | 2020-06-26 13:44:06 |
T e e LT E T o e Py
e Gt Pom=o=== e GG LEE S L LRl Pom=cccccccccoccsosoos +
| 3922792040.fit | 55.842567421495914 | 37.73866650648415 | 167.60000000000002 | 24
| null | 37.0512 | 2020-06-26 13:44:07 |
- Fo-mm e e L E e
T s e ey e +
3922792040.fit | 55.842567421495914 | 37.73849870078266 | 167.60000000000002 | 24
null | 37.3068 | 2020-06-26 13:44:08 |
e e e LT R et e T
- +------- e e e L P +
| 3922792040.fit | 55.84256364963949 | 37.73833081126213 | 167.60000000000002 | 24
| null | 37.4652 | 2020-06-26 13:44:09 |
T e e LT E T o e Py
e Gt Pom=o=== e GG LEE S L LRl Pom=cccccccccoccsosoos +
| 3922792040.fit | 55.8425560221076 | 37.738166777417064 | 167.60000000000002 | 24
| null | 37.7856 | 2020-06-26 13:44:10 |
- Fo-mm e e L E e
T s e ey e +
| 3922792040.fit | 55.842548394575715 | 37.73799511604011 | 167.39999999999998 | 24
| null | 37.980000000000004 | 2020-06-26 13:44:11 |
e e e LT R et e T
- +------- e e e L P +
| 3922792040.fit | 55.842544538900256 | 37.7378349378705 | 167.20000000000005 | 24
| null | 38.037600000000005 | 2020-06-26 13:44:12 |
T e e LT E T o e Py
e Gt Pom=o=== e GG LEE S L LRl Pom=cccccccccoccsosoos +
| 3922792040.f1t | 55.84254076704383 | 37.737670904025435 | 167 | 24
| null | 38.037600000000005 | 2020-06-26 13:44:13 |
- Fo-mm e e L E e
T s e ey e +
| 3922792040.fit | 55.84253691136837 | 37.73749924264848 | 166.79999999999995 | 24
| null | 38.419200000000004 | 2020-06-26 13:44:14 |
e e e LT R et e T
- +------- e e e L P +
AHa/mn3

Ha ocHOBe c)OpMHPOBaHHBIX BBIINIE JaHHBIX MOYKHO IIOJIyYUTH
OrpaHHUUYMMCA 3/1eCh TOJIBKO HECKOJILKUM IIpUMepaMHU.

caMyl0 pa3HOOOpasHYH CTAaTUCTUKY.
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CraTHCcTHKA II0 CTPaHaAM

BrIBeZleM CyMMapHBIH IIpo6er B KMJIOMeTpax II0 BCeM TpeKaM C Haya/IoM B JaHHOM CTpaHe, UCKJIIOYas
BUPTYa/JIbHble 3ae3fbl. YIOPANOYUM pes3yJbTaT II0 YOBIBAHHIO CYMMapHOIo Iipo6era. Hcriosb3yeMm
GyHKIUHU round B sum.

SELECT
country AS "Country",
round(sum(distance)) AS "Total distance, km",
FROM demo_geo_tracks_silver
WHERE NOT "Activity Type" = 'Virtual Ride'
GROUP BY 1
ORDER BY 2 DESC

fmmmm e e fmmmmmmmm e +
| Country | Total distance, km |
o fmmmmm e +
| Poccusa | 36947 |
i m e fmmmmmm e +
| Espafia | 30437 |
e e e fmmmmmm e +
| Tirkiye | 8255 |
T fmmmmm e +
| Deutschland | 6033 |
e e m e +
| Italia | 2681 |
fmmmm e e fmmmmmmmm e +
| France | 1833 |
o fmmmmm e +
| Kompog - Kibris | 1452

i m e fmmmmmm e +
| Latvija | 1191 |
e e e fmmmmmm e +
| Schweiz/Suisse/Svizzera/Svizra | 708 |
T fmmmmm e +
| Sverige | 615 |
e e m e +
| 000000 | 595 |

fmmmm e e fmmmmmmmm e +
| Magyarorszag | 421 |
o fmmmmm e +
| Nederland | 408 |
i m e fmmmmmm e +
| Osterreich | 352 |
e e e fmmmmmm e +
| Slovensko | 223 |
T fmmmmm e +
| Unknown | 56 |
e e m e +
| United Kingdom | 48 |
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MBI II0JIyYHJIN TaOJIUIYy PeUTHHTa CTPaH B 3aBUCHMMOCTH OT CYMMAapHOIO0 IIpo6era B KayK/[0M CTpaHe.

AHa/n3 HeCKOJIbKHUX II0Ka3aTe/ie BHYTPH OJHOH
aKTHBHOCTH

CoopmupyeMm rpaduk, Ha KOTOPOM OyAyT OZHOBPEMEHHO II0Ka3aHbl CKOPOCThb, BBICOTA U MOIIHOCTh
BHYTPHM OJHOM 33aJaHHOM AaKTWBHOCTU C IIOMHHYTHOM CerMeHTallued U [JOIIOJTHUTeJIbHBIM
OTpaHUYeHNeM 110 BpeMeHHU HavaJjia. cmosb3yeM QyHKIINH avg, round U date_trunc c mapameTpom minute.

SELECT
round(avg(power)) AS "power, w",
round(avg(elevation)) AS "elevation, m",
round(avg(speed)) AS "speed, km/h",
date_trunc('minute', time_stamp) as time,

FROM demo_geo_points_silver

WHERE track_id = '16627535673.fit' and time_stamp < (timestamp '2025-08-24 07:30:00')

GROUP BY TIME

ORDER BY TIME

Done 1in 8.5 sec.

fmmmmmmeaa- S S S fmmmmmmemme e memeeaa- +
| power, w | elevation, m | speed, km/h | time |
tmmmmmm - fmmmmmmmmmm e Hmmmmmm— e oo +
| 181 | 108 | 21 | 2025-08-24 07:30:00 |
fmmmmmm e fmmmmmmm e Hmmmmmmme oo Fmm oo +
| 269 | 112 | 20 | 2025-08-24 07:31:00 |
Fmmmmmmm oo T Hmmmmmmmm oo Hmmmmmm o +
| 130 | 121 | 18 | 2025-08-24 07:32:00 |
fooo—onones SRR RS ISR +
| 237 | 128 | 12 | 2025-08-24 07:33:00 |
S fmmmmmmmmmamean S S ——— R +
| 278 | 143 | 12 | 2025-08-24 07:34:00 |
fmmmmmmeaa- S S S fmmmmmmemme e memeeaa- +
| .. | |- I |
tmmmmmm - fmmmmmmmmmm e Hmmmmmm— e oo +
201 rows

Jl1s1 oToGpaskeHUs1 rpadprKa BoCIIOIb3yeMcs BKagkod Chart B uHTepdetice BRIBOIA SUEHKHU:
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https://www.strava.com/activities/15568301198

® Run Output B Chart
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g6 py
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Split:

¥ Melric

Chart Type:

Line

sql

18

Mgz nosyumiv rpaduK, Ha KOTOPOM OJTHOBPEMeHHO 0TOOparkaloTCsl HeCKOJIBKO pPa3HbIX IT0Ka3aTeJeH /It
INAHHOM aKTHBHOCTH — CKOPOCTbh, BBICOTAa M MOIIHOCTD. IIpy HaBeJleHHWH MBIIIKOM Ha JIMHUIO Ipadrka
II0Ka3bIBaeTCsl 3HadeHHe B JaHHOM Touke. Ha Takux rpadukax II0JIb30BaTeJM MOIYT H3y4daTbhb
II0Ka3aTe/IM B UX 3aBUCHUMOCTH JpyT OT JApyra. HalpuMep, B ZJaHHOM CjIy4ae MOKHO 3aMeTHTh, UTO Ha
CIIyCKax CKOPOCTh BO3pacTaeT, a MOILIHOCTh I1afiaeT, Ha II0/beMax yKe — Hao00poT.

PacrpeesieHHEe MOITHOCTHA BHYTPH OTHOM aKTUBHOCTH

BrIBesieM rpadUK pacipe/iesieHHs MOIITHOCTH BHYTPH TOH »Ke aKTUBHOCTH C 1IaroM II0 25 BaTT. [lJIg 3TOTO

BOCITIOJIb3yeMcs QyHKIMen floor.

SELECT
floor (power/25)*25 AS power,
count(*) AS count
FROM demo_geo_points_silver
WHERE track_id = '16627535673.fit"' AND power > 0
GROUP BY 1
ORDER BY 1

Done 1in 8.2 sec.

T frmm oo +
| power | count |
e S e +
| @ | 230 |
S e S e +
| 25 | 177 |
S S +
| 50 | 182 |
S fimm oo i
| 75 | 213 |
T from oo &

287



| 100 | 366 |
booocoas Focooooe +
I | I
fooocoas Focooooe b
30 rows

Jl1s1 oToGpaskeHUs1 rpadprKa BoCIIOIb3yeMcst BKIaakod Chart B uHTepdeiice BEIBOIa SUEHKHU:

® Run Output B Chart gl py sql

Hl
I
o

1,800 X Axis:

1,600 power *

1,400 -

Y Axis:
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1,000 -

count

300~ Split:

600 None
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Chart Type:
200
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MBsI mostyuniiv rpadUK pacipe/iesIeHUsI MOIITHOCTH BHYTPH OJHOM aKTUBHOCTH C IIIaroM II0 25 BaTT.

CTaTHCTHKA 110 KaJIEHIAPHBIM IIepHogaM

YTo6Bl BBIBECTH IIO[[POGHYI0 CTATHCTHUKY 0 KaJIeHAAPHBIM IMepuofaM (MecsIlbl, THU HeJeU, Yachl
BHYTPU CYTOK U IIpoYee), CO3/afiUM Ha OcHOBe demo_geo_tracks_silver HOByIO Ta6JUITy, B KOTOPYIO

I06aBMM KOJIOHKH, COOTBETCTBYIOII[ME PasHbIM IIepHojaM BpeMeHH. MCIiosb3yeM I 3TOTO QYHKIIUHU
concat M regexp_extract.

CREATE OR REPLACE TABLE demo_geo_tracks_silver_time AS

SELECT
track_id,
hour (time_stamp) AS hour,
regexp_extract(string(time_stamp), '.{5} ') as day_of_year,
month(time_stamp) AS month,
monthname(time_stamp) AS month_name,
dayname(time_stamp) AS day_name,

concat(regexp_extract(string(day_of_year), '.{2} $') , ' ', month_name) as text_date,
FROM demo_geo_tracks_silver;

SELECT *
FROM demo_geo_tracks_silver_time
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LIMIT 10;

fmmmmmm e R fmmmmmm Hmmmmmmmm e +mmmmm- S fmmmmmmm e R
S SR —— +

| track_id | hour | day_of_year | month_year | month | year | month_name | day_name
text_date |

fmmmmmm e R fmmmmmm e Hmmmmmmmm oo Hmm - S Fmmmmmmmm e Fmmmmmmm e
fmmmmmmmmmm e +

| 8205566762.fit | 16 | 08-23 | 2022-08 | 8 | 2022 | August | Tuesday

23 August |

ey S SR S SR ——— S S - SR S R S R —— S SR
fmmmmmmm e +

| 5758691664.fit | 18 | 06-03 | 2021-06 | 6 | 2021 | June | Thursday
03 June |

fmmmmmm e R fmmmmmm Hmmmmmmmm e +mmmmm- S fmmmmmmm e R
S SR —— +

| 7562241822.fit | 15 | 05-07 | 2022-05 | 5 | 2022 | May | Saturday
07 May |

fmmmmmm e R fmmmmmm e Hmmmmmmmm oo Hmm - S Fmmmmmmmm e Fmmmmmmm e
fmmmmmmmmmm e +

| 5752363946.fit | 15 | 06-02 | 2021-06 | 6 | 2021 | June | Wednesday |
02 June |

ey S SR S SR ——— S S - SR S R S R —— S SR
fmmmmmmm e +

| 5774225138.fit | 8 | 06-06 | 2021-06 | 6 | 2021 | June | Sunday

06 June |

fmmmmmm e R fmmmmmm Hmmmmmmmm e +mmmmm- S fmmmmmmm e R
S SR —— +

| 3602018438.fit | 14 | 04-29 | 2020-04 | 4 | 2020 | April | Wednesday |
29 April |

fmmmmmm e R fmmmmmm e Hmmmmmmmm oo Hmm - S Fmmmmmmmm e Fmmmmmmm e
fmmmmmmmmmm e +

| 2665481253.fit | 18 | 07-06 | 2019-07 | 7 | 2019 | July | Saturday
06 July |

ey S SR S SR ——— S S - SR S R S R —— S SR
fmmmmmmm e +

| 5061483340.fit | 7 | 02-06 | 2021-02 | 2 | 2021 | February | Saturday
06 February |

fmmmmmm e R fmmmmmm Hmmmmmmmm e +mmmmm- S fmmmmmmm e R
S SR —— +

| 1842519266.fit | 9 | 07-21 | 2018-07 | 7 | 2018 | July | Saturday
21 July |

fmmmmmm e R fmmmmmm e Hmmmmmmmm oo Hmm - S Fmmmmmmmm e Fmmmmmmm e
fmmmmmmmmmm e +

| 11417255201 it | 14 | 02-01 | 2024-02 | 2 | 2024 | February | Thursday
01 February |

ey S SR S SR ——— S S - SR S R S R —— S SR
fmmmmmmm e +

HOCTpOI/IM I‘paq)I/IK, U3 KOTOpOoro GYI[GT BHU/THO, KaKOBa CyMMapHasd OUCTAaHIIHA B KHJIOMETpax 3ad BCe
BpeMsdad B AKTHBHOCTAX, HAYUWHAIONIHUXCA B Ka)K,ZLBIﬁ YaC CYTOK. ,Z[JIH 06'I:eﬂI/IHeHI/IH TaﬁJII/IH
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demo_geo_tracks_silver_time u demo_geo_tracks_silver mo KoyioHKe track_id BocCIIO/Ib3yeMcCs BhIpakKeHHeM
JOIN c mapameTpoM USING.

JIJIs1 3aTI0JTHEHHST CTPOK C ITYCTHIMH YacaMH HCIT0Ib3yeM GYHKITHY unnest U generate_series.

CREATE OR REPLACE TABLE demo_geo_tracks_hour AS
SELECT

distance,

hour,

time_stamp
FROM demo_geo_tracks_silver_time

JOIN demo_geo_tracks_silver

USING (track_id);

-- [lobaBnaem nyctble yachl
INSERT INTO demo_geo_tracks_hour (hour, distance)
SELECT unnest(generate_series(23)), 0;

SELECT
round(sum(distance)) AS "Total distance, km",
hour AS Hour

FROM demo_geo_tracks_hour

GROUP BY 2

ORDER BY 2;

Done in 9.5 sec.

TR o moe &
| Total distance, km | Hour |
S e e e e fm e mem +
| 0 | o |
o e e e e S +
| 0 |1
o e e e S e +
| 0 |2
s o = s e = Sommm e +
| 0 |3 |
e e fmmm o &
| 250 | 4 |
TR o moe &
| 2332 |5 |
S e e e e fm e mem +
| 7448 | 6 |
o e e e e S +
| 8365 17 |
o e e e S e +
| 9719 |8 |
s o = s e = Sommm e +
| 4949 | 9 |
e e fmmm o &
|



Jl1s1 oToGparkeHUs: rpadrKa BOCIIoIb3yeMcs BKIagkod Chart B uHTepdetice BEIBOIA SUEHKHU:

® Run Oukput ) Errors B Chart aBb e py sql | O
14,000 - X Axis:
12,000 hour =
10,000 Y Axis:
£ :
g 2.000- total distance, km *
E
B
8
E 8,000 Split:
4,000 MNone
2,000 Chart Type:
Bar

Teneph IOCTPOUM Ipad¥K, HA KOTOPOM ITOKaXKEM CYMMAapHYIO AUCTAHIHIO B KMJIOMETpPax AJIsI KaK/[0Tro
MecsiIia 3a BCe BpeMsl.

SELECT
round(sum(distance)) AS "Total distance, km",
month,
FROM demo_geo_tracks_silver_time
JOIN demo_geo_tracks_silver
USING (track_id)
GROUP BY 2
ORDER BY 2

Done 1in 8.2 sec.

S e e e e fm e e +
| total distance, km | month |
e e e = +
| 6580 | 1 |
R e +
| 4419 | 2 |
R E - +
| 5380 13 |
TSR TR +
| 9122 | 4 |
frmoeenm e e s oo oo S +
| 9514 | 5 |
S e e e e fm e e +
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| 10578 16 |
Fomm e s +
| 13225 | 7 |
TR R +
| 12298 | 8 |
Fomm e s +
| 9250 | 9 |
Fomm e e +
| 9072 |10 |
tmm e tommmmm- +
| 5537 |11
T to------ +
| 4419 |12 |
Fomm e s +

Jl1s1 oToGpaskeHUs: rpadrKa BOCIIOIb3yeMcs BKIagkod Chart B uHTepdetice BRIBOA SUEHKHU:

(® Run Qutput <) Errors L Chart aR@o py sql H B g
14,000 X Axis:
12.000 month =
Y Axis:

10,000

total distance, km *
5.000 -

6,000 - Split:

total distance, km

None
4.000

2000 Chart Type:

Bar

O)KI/III;aGMO B 3MUMHUE MeECAIIBI CYMMapHasd JUCTaHIIWA SHAYUTEJIbLHO MEHBIIIE, UeM B JIETHHE.

Temmepyr BbIBeZleM Ha OJHOM rpadpuKe CyMMapHble OUCTAHIIUU B KUJIOMeTpax IJId KaXIOU JaThl B
3aJlaHHBIX MecdAllax. /Iyig mprMepa Bo3bMeM ¢peBpasib U UIJIb KaK MeCdIlbl C HAUMeHbIIer U HauOoJIbIlle
CyMMAapHOU JUCTaHITHUEN.

SELECT
round(sum(distance)) AS "Total distance, km",
day_of_year,
FROM demo_geo_tracks_silver_time
JOIN demo_geo_tracks_silver
USING (track_id)
WHERE month IN (2,7)
GROUP BY 2
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ORDER BY 2

Done in 8.1 sec.

s o = e e S e e +
| total distance, km | day_of_year |
B e +
| 160 | 02-01 |
frmmmmmmeemmecmeen-- TS +
| 194 | 02-02 |
T S e +
| 137 | 02-03 |
o e e m oo e e mommmmm e e 4
| 194 | 02-04 |
T e +
| 245 | 02-05 |
s o = e e S e e +
B e +
60 rows
® Run Output ) Errors B Chart am[mo py sql EE g
70O X Axis:
&00 day_of_year x
5007 ¥ Axis:
E
-
E:‘«U'U‘ total distance, km *
]
o
9 300
E Split:
2001 MNone
100
Chart Type:
CzggngroererRARRSIRBeNTeR NS RR g Bar
I I - O - O O - I R R R I N TR R
day_of_year

Terephs BBIBeleM PEUTHHT AHEU HeJeNu — yIOPSI0UYUM THU HeJeJu II0 CyMMapHOW [OWCTAaHIIUU B
KWJIOMeTpax 3a Bce BpeMsI HaUMHasl C MaKCUMaJIbHBIX.

SELECT
round(sum(distance)) AS "Total distance, km",
day_name as "Day of week",
FROM demo_geo_tracks_silver_time
JOIN demo_geo_tracks_silver
USING track_id
GROUP BY 2
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ORDER BY 1 DESC

Done in 8.4 sec.

 EE TR tmmmmm e +
| total distance, km | day of week |
 EE TR tmmm e +
| 21636 | Saturday |
fmmmmmmm e fmmmmm e +
| 19006 | Sunday

fmmmm e fmmmmm e +
| 13817 | Thursday |
fmmmmm e fmmmmmmm e +
| 12453 | Tuesday

o mm e fmmmmm e +
| 12400 | Wednesday |
 EE TR tmmmmm e +
| 10696 | Friday |
 EE TR tmmm e +
| 9386 | Monday
fmmmmmmm e fmmmmm e +

HN3MeHeHHsI MOKa3aTeJjieil 3a BeCh IIePHO/T

Terepb 0TOGpasUM Ha OHOM TpaduKe M3MeHeHUs IT0KasaTesed B aKTUBHOCTSX Ha IPOTSHKEHUU BCETO
BpPeMEHHU C CEeTMEHTAIlHed 110 KBapTasiaM. /IJI1 3TOTO HCIOJIb3yeM QYHKITHUIO date_trunc ¢ mapaMeTpom
quarter. Bo3abMeM CJIeIyIOIITHe TTI0KA3aTEJIH:

* cyMMapHasi [UCTaHITHUI
* cpeJfHee BpeMs OJHOM aKTUBHOCTH
* CpemHMI HabOp BHICOTHI 3a O/THY aKTUBHOCTD

¢ CpeaqHee KOJIMYECTBO 3aTPpavYeHHBIX KaJIOpI/IfI 3d OAHY aKTUBHOCTD

SELECT
round(avg("Elevation Gain")) AS "avg elevation gain, m",
round(avg("Moving Time")/3.6) AS "avg moving time, h/10",
round(avg(Calories)) AS "avg calories spent, cal”,
round(sum(distance)) AS "total distance, km",
period
FROM (SELECT
distance,
"Elevation Gain",
"Moving Time",
Calories,
date_trunc('quarter', time_stamp) AS period
FROM demo_geo_tracks_silver
JOIN demo_geo_tracks_silver_time
USING (track_id)

294



)
GROUP BY period
ORDER BY period

Done in 8.3 sec.

e e o

fmmmmm e fmmmmmmmmm e +

| avg elevation gain, m | avg moving time, h/10 | avg calories spent, cal | total distance,
km | period |

fmmmmm o fmmmmm o i mmm e
 EREE TR tmmmmmm e +

| 52 | 485 | 322 | 423
| 2014-07-01 |

i mm e i mm e e m e
fmmmmmmmm e fmmmmmmmmme e +

| 60 | 597 | 389 | 438
| 2014-10-01 |

e e o

fmmmmm e fmmmmmmmmm e +

| 46 | 623 | null | 41

| 2015-01-01 |

fmmmmm o fmmmmm o i mmm e
 EREE TR tmmmmmm e +

| 60 | 676 | 502 | 390
| 2015-04-01 |

i mm e i mm e e m e
fmmmmmmmm e fmmmmmmmmme e +

| 310 | 1394 | 816 | 1426
| 2015-07-01 |

e e o

fmmmmm e fmmmmmmmmm e +

| ..

| ..

fmmmmm o fmmmmm o i mmm e
 EREE TR tmmmmmm e +

45 rows

Tak Kak M3MeHeHUs BCeX 3THUX II0OKasaTesled B I1eJIOM TOBOPAT 00 YJIyUIIeHHWU YPOBHSI IIOATOTOBKH
CIIOPTCMEHa, TO MbI BbIGepeM Tull rpa¢uka Stacked Area, B KOTOPOM 3HaueHMUs II0KasaTeJsleld
CKJIQ/IbIBAFOTCSL:
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® Run Output (¥} Errors L Chart aba py sql = A

¥ metric ¥ Axis:
@ svg calories spent, cal @ avg elevation gain, m @ avg moving time, K10 @ total distance, km

9,000~ period

B0 Y Axis:

70001 total distance, km =
6,000 avg moving time, h/10
avg elevation gain, m
5,000
- avg calories spent, cal =
4,000

Split:
3,000 -

¥ Metric

Chart Type:

Stacked Area

period

Ha aToM rpaduke BHIHO, BO-IIEPBBIX, POCT BCeX II0Ka3aTeJsleHd, a BO-BTOPHIX — YMeHBIIIEHHEe Ce30HHOTO
dakxTOpa co BpeMeHeM.

BeiBeZleM Ha OJHOM IpadHKe CTaTHUCTHUKY II0 CyMMapHOMy Iipob6ery B Poccuu / BHe PoccuH u B
BHUPTYaJIbHBIX 3ae3flaXx C CerMeHTallled II0 KBapTajaaM. YCIOBHA OyAeM 3aZaBaTb C IIOMOIIBIO
BeIpakeHus CASE.

SELECT
round(sum(CASE WHEN country == 'Poccus’ AND NOT "Activity Type" = 'Virtual Ride'
THEN distance END))
AS "Russia total, km",
round(sum(CASE WHEN NOT country == 'Poccua' AND NOT "Activity Type" = 'Virtual Ride'
THEN distance END))
AS "Outside Russia total, km",
round(sum(CASE WHEN "Activity Type" = 'Virtual Ride' THEN distance END))
AS "Virtual Ride total, km",
date_trunc('quarter', time_stamp) AS period
FROM demo_geo_tracks_silver
GROUP BY period
ORDER BY period

Done in 8.7 sec.

R T E R o R E TR tmmmmm e +
| russia total, km | outside russia total, km | virtual ride total, km | period |
Fmmmm e e R EEEEEEEEEEERE tmmmmmm e +
| 423 | null | null | 2014-07-01 |
Fmmmmmm e fmm e o m o fmmmmm e +
| 438 | null | null | 2014-10-01 |
Fmmmmmm e e o e mmm o fmmmmm e +
| 29 | 12 | null | 2015-01-01 |
o m e e e m o fmmmmm e +
| 365 | 25 | null | 2015-04-01 |
R EET T e e m oo fmmmmm e +



| 857 | 569 | null | 2015-07-01 |
Fomm oo Fomm e Fmm e Fommmmm oo +
Fomm e S TR o Fommmmm e +
45 rows
Jluist Takoro rpaduka xopoio nogoraet Ty Stacked Bar:
® Run Qutput () Errors B Chart iy e py sql BEE O
¥ metric X Axis:
M outside russia total. km [l russia total, k[l virtual ride total, km
4500~ period x
4,000
¥ Axis:
3,500
outside russia total, km *
2,000+ virtual ride total, km *
2,500 russia total, km *
. ]
2,000
| | Split:
1,500
| | Y Metric
1,000
500 I I Chart Type:

Stacked Bar

1
Jul 2044 Jul 2015 Jul 2016 Jul 2017 Jul 2015 Jul 2018 Jul 2020 Jul 2021 Jul 2022 Jul 2023 Jul 2024 Jul 2025

period (year-month)

Ha sToM rpadrke MOKHO 3aMeTUTh pa3Hble 3aBUCHUMOCTHU: Ce30HHBIN (aKTOp BJIMsSeT Ha KOJIUUECTBO
BUPTYaJbHBIX 3a€3/10B — 3UMOM HX 6OJIbINle; aKTUBHOCTH BHe POCCHH CHayaJjla €CTh TOJIBKO B JIETHHE
TIEPHUO/IB], a TI03’Ke aKTUBHOCTH BHe POCCHHM OCTAKTCAd eIHHCTBEHHBIMHU. BUTHO Tak>Ke 06II[ee CHIDKeHUE
Ce30HHOr0 GpaKTOpa, KaK U Ha IIpebIayIeM rpadpuke.

AHAJIN3 TOYEK 10 UX PACCTOSTHUIO OT 3aJlaHHOM

HaMm M3BeCTHO, UTO II0JIb30BaTeJb, Yel apXWB aKTUBHOCTEW MBI HM3ydyaeM, >KUJI B MOCKBe, II03TOMY
rorpobyeM IIpoaHaJU3UPOBATH €ro aKTUBHOCTU B 3aBUCHMOCTU OT PacCTOSIHUSA OT MOCKBBI. /[JIs1 3TOTO
BO3bMeM KOOPAUHATHL HYJIeBOTO KuyioMeTpa MOCKBEI: 55.75579845052788, 37.617679973467204 u co3mamgum
TabJIUIly, B KOTOPOM [JIs1 KaK[ 0N aKTUBHOCTU OyeT BBIYUCIEHO pacCTOsIHHE ee HayaJbHOU TOYKU OT
MockBbI B KHWJIoMeTpax. McrosbdyeM 11t 9Toro GyHkuu ST _Point u ST_Distance_Sphere.

CREATE OR REPLACE TABLE demo_geo_tracks_by_moscow AS
SELECT
ST_Distance_Sphere(ST_Point(track_first_coord_lat, track_first_coord_lon),
ST_Point(55.75579845052788, 37.617679973467204)
)/1000
AS km_from_moscow,
track_id,
FROM demo_geo_tracks_silver;
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https://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%BA%D0%B8%D0%BB%D0%BE%D0%BC%D0%B5%D1%82%D1%80

SELECT * FROM demo_geo_tracks_by_moscow
LIMIT 10;

Done in 9.3 sec.

S e e e e fe e e e +
| km_from_moscow | track_id |
e e e e e e e +
| 1614.8913738847054 | 8205566762.fit |
R e e e +
| 8.000389153235107 | 5758691664.fit |
R E G +
| 2196.013494904038 | 7562241822.fit |
mmmmoo e s o s oo T R +
| 6.0300128287340815 | 5752363946.fit |
frmoeenm e e s oo oo T +
| 88.17899082303168 | 5774225138.fit |
S e e e e fe e e e +
| 6.033077121995654 | 3602018438.fit |
e e e e e e e +
| 890.3163236663786 | 2665481253.fit |
R e e e +
| 7501.918475014584 | 5061483340.fit |
R E G +
| 2.926600115019104 | 1842519266.fit |
mmmmoo e s o s oo T R +
| 3770.6424243313804 | 11417255201.Fit |
frmoeenm e e s oo oo T +

ITocMOTpPHUM Ha paclipefieJieHre CYMMAapHOH [UIMHBI TPEKOB B 3aBUCUMOCTH OT JaJIbHOCTH HaydaJla Tpeka
0T MOCKBBI ¢ 111aroM 1o 100 kM. /Ij1g 9TOT0 UCIIoIb3yeM QyHKITHIO floor.

SELECT
floor (km_from_moscow/100)*100 AS "Distance from Moscow, km",
round(sum(distance)) AS "Total tracks distance, km"
FROM demo_geo_tracks_by_moscow
JOIN demo_geo_tracks_silver
USING (track_id)
WHERE NOT "Activity Type" = 'Virtual Ride'
GROUP BY 1
ORDER BY 1;

Done 1in 8.3 sec.

e T T = +
| distance from moscow, km | total tracks distance, km |
o = i e i o i i e +
| @ | 35205

oy i i e i i i i +



| 100 | 457 |
e o +
| 200 | 5 |
e o +
| 800 | 1191 |
Fomm oo e et T +
| 1200 | 613 |
oo e ittt +
e e et +
29 rows
® Run Output ) Errors L Chart anB o py sql EE O
40,000 X Axis:
35,000 distance from moscow,... x
30,000 -
E Y Axis:
& 25.000
g total tracks distance, km x
]
S 20,000
2
d
= 15,000
:E Split:
10,000 - None
5,000
Chart Type:
0- Bar
o (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=] (=]
S EEEESEZEEEEEEEEZEE EEEE S
— — - — — — - ™ ] o 4 ] o [ M ] ™ M -
distance from moscow, km

Ha rpa¢uke MBI BUUM, UTO €CTh HECKOJIBKO CTOJIGIIOB 3aMeTHO BBIIIe cOCeHUX. OHM COOTBETCTBYIOT
PasHBIM ropofiaM, U3 KOTOPHIX I10JIb30BaTeIb COBEPIIa peryysipHble TPeHUPOBKU. Kpome MOCKBEBI 3TO
TPHU ropoja:

» MaJsara—36.71011042348239, -4.429510437480414
» bepamH —52.51622694136956, 13.377732359062023
* AnaHbsa — 36.544934513586334, 31.993451012738028

Beruucianm [JIdd BCeEX aKTUBHOCTEM PaCCTOAHHA /10 9TUX I'OPOAOB:

CREATE OR REPLACE TABLE demo_geo_tracks_by_cities AS
SELECT
track _id,
distance,
ST_Distance_Sphere(ST_Point(track_first_coord_lat, track_first_coord_lon),
ST_Point(55.75579845052788, 37.617679973467204)
)/1000
AS km_from_moscow,
ST_Distance_Sphere(ST_Point(track_first_coord_lat, track_first_coord_lon),
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https://www.google.com/maps/place/36.71011042348239,-4.429510437480414
https://www.google.com/maps/place/52.51622694136956,13.377732359062023
https://www.google.com/maps/place/36.544934513586334,31.993451012738028

ST_Point(36.71011042348239, -4.429510437480414)
)/1000
AS km_from_malaga,
ST_Distance_Sphere(ST_Point(track_first_coord_lat, track_first_coord
ST_Point(52.51622694136956, 13.377732359062023)
)/1000
AS km_from_berlin,
ST_Distance_Sphere(ST_Point(track_first_coord_lat, track_first_coord
ST_Point(36.544934513586334, 31.993451012738028)
)/1000
AS km_from_alanya,
FROM demo_geo_tracks_silver;

SELECT * FROM demo_geo_tracks_by_cities

LIMIT 10;
dr e e T et b e e T e +
T e +
| track_id | distance | km_from_moscow | km_from_malaga
km_from_alanya |
oo oo LSS S S S S S LSS S S S S S S S S +
o e oo +
| 8205566762.fit | 51.04 | 1614.8913738847054 | 2235.249319891205 |
2294.093997594629 |
S ccoommmmssoo s oo oo e s CmEEEEE e E e +
S -
| 5758691664.fit | 3.91 | 8.000389153235107 | 3787.2509319742358 |
2180.111417985302 |
dr e e T et b e e T e +
T e +
| 7562241822.Fit | 21.69 | 2196.013494904038 | 3104.0466510427395 |
127.78858146201004 |
oo oo LSS S S S S S LSS S S S S S S S S +
o e oo +
| 5752363946.fit | 62.85 | 6.0300128287340815 | 3785.4665468428007 |
2180.242964284234 |
S ccoommmmssoo s oo oo e s CmEEEEE e E e +
S -

| 5774225138.fit | 114.24 | 88.17899082303168 | 3707.0000971542977 |
2186.697705370458 |

Fommmm oo Hommmm oo Hommmm e Hommmm oo +
Fomm e +

| 3602018438.fit | 34.76 | 6.033077121995654 | 3785.4691666595877 |
2180.24094049402 |

Fmm e ommm e Fmm e Fmmm e +
o m e +

| 2665481253.Fit | 43.88 | 890.3163236663786 | 3051.4212916480724 |
2370.646300384682 |

R T ommm - mmm e omm e +
T +

| 5061483340.fit | 16.87 | 7501.918475014584 | 5886.25300373306 |

300

_lon),

_lon),

1618.720214954235 |

2221.451446627775 |

811.7057240823138 |

6375.612772054101 |



8583.236350749687 |

 EEEEEE R  EREEEEEE Hommmmm e oo  EEEEEEEE PR
LR EEE PP +

| 1842519266.fit | 71.94 | 2.926600115019104 | 3780.985953704283 | 1612.7664280078745 |
2176.465565328427 |

R REEEE R  REEEEE  EGEEEE TR e i R REEEEE PP
 EEEEEEEE R +

| 11417255201.fit | 30.91 | 3770.6424243313804 | 12.516233931245793 | 2232.9498881694144 |
3217.9897501282717 |

R ELEEE PR Hommmmmm o T EE R e e SRR EEE PR
R REEEEE PP +

BeIBeleM CTaTUCTUKY II0 CyMMAapHOM JUCTAHIIMU TPEKOB C HayaJioM B pa3HBIX ropofax. B kauecTBe
IIOPOTOBOT0 3HAaUEHUS PacCTOSTHUS Bo3bMeM 100 km:

SELECT

round(sum(CASE WHEN km_from_moscow < 100 THEN distance END))
AS "Moscow total, km",

round(sum(CASE WHEN km_from_malaga < 100 THEN distance END))
AS "Malaga total, km",

round(sum(CASE WHEN km_from_alanya < 100 THEN distance END))
AS "Alanya total, km",

round(sum(CASE WHEN km_from_berlin < 100 THEN distance END))
AS "Berlin total, km",

round(sum(CASE WHEN

(
km_from_moscow >= 100 AND
km_from_malaga >= 100 AND
km_from_alanya >= 100 AND
km_from_berlin >= 100

)

THEN distance END))
AS "Rest total, km",
round(sum(distance)) AS "Total, km"
FROM demo_geo_tracks_by_cities

| moscow total, km | malaga total, km | alanya total, km | berlin total, km | rest total, km
| total, km |

Fmm e ommm e dmmm e Fomm e dmmm e
et +

| 35155 | 28969 | 8136 | 5841 | 21242

| 99343 |

Fommmm e Hommmmm oo Hommmmm oo Hommmmmmmm oo Hommmm e
Hommm o +
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OToOpakeHHe MHO>KeCTBa TOUYEK Ha KapTe

JIIsT TeMOHCTPAIuH OTOOpa’KeHUsI TOUEeK Ha KapTe CO3[aJuM OTAeJbHYI0 TAaOJHMIY C TOUYKAMU OTHOM
aKTHBHOCTH B IIpeiesiax MOCKBBI C MAKCUMAaJIbHOM JHUCTAaHITHEH 3a BCe BpeMsl.

CREATE OR REPLACE TABLE demo_geo_points_for_map AS
SELECT * FROM demo_geo_points_silver
WHERE
(track_id IN (
SELECT track_id
from demo_geo_tracks_by_distance
JOIN demo_geo_tracks_silver
USING (track_id)
WHERE km_from_moscow < 100
ORDER BY distance DESC
LIMIT 1
)
)i

SELECT count(*) AS "Points for map total"
FROM demo_geo_points_for_map;

Done in 9.7 sec.

o m e +
| points for map total |
- +
| 16458 |
T TR +

Teneps B siyeiike Tuma Python samuiieMm Koj, ¢ IIOMOIBI0 KOTOPOI0 MO>KHO 0OpPaTUTBHCI K CO34aHHOU
Tabsuile ¢ OTGUILTPOBAHHBIMU TOYKaMHU M 0TOOpasuUTh UX Ha KapTe OSM, Mcnoab3ysa Monyab Python
TileMapBase:

import tngri

import pyarrow

import pyiceberg

from pyiceberg.catalog import load_catalog
from contextlib import suppress

import pandas as pd

import matplotlib.pyplot as plt

import tilemapbase

import warnings
warnings.filterwarnings("ignore")

def print_map(source_table_name):

# 3arpyxaem mcxoaHyio Tabmuuy
source_table = catalog.load_table(source_table_name)
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https://osm.org/
https://github.com/MatthewDaws/TileMapBase

# MNpeobpaszyem B DataFrame
trip_df = source_table.scan().to_pandas()
print(f'Pa3mep ucxonHoii Tabnmub: {trip_df.shape}")

tilemapbase.init(create=True)

# Pa3smep nomeil KapTol BOKPYr KpaiHUX TOYeK Tpeka

expand=0.01

extent = tilemapbase.Extent.from_lonlat(
trip_df.longitude.min() - expand,
trip_df.longitude.max() + expand,
trip_df.latitude.min() - expand,
trip_df.latitude.max() + expand,

)

track_names = trip_df['track_id'].unique()
print(f'Konnuecteo Tpekos: {len(track_names)}')

# BoiBOOMM CYMM3pHYK AWCTaHUMIO TPEKOB B MCXOLHOW Tabnuue
tracks_dist = tngri.sql(f'""
select round(sum(distance)) as "CymmapHas ancTaHums Tpekos, Km"
from demo_geo_tracks_silver
where track_id in (

select track_id

from {source_table_name})

)

print(f'CymmapHaa amcTaHuma Tpekos: {tracks_dist[0,0]} km')

track list = []
for track _name in track_names:
track = trip_df.loc[trip_df["track_id'] == track_name].apply(
lambda x: tilemapbase.project(x.longitude, x.latitude), axis=1
).apply(pd.Series)
track.columns = ["x", "y"]
track_list.append(track)

tiles = tilemapbase.tiles.build_0OSM()
fig, ax = plt.subplots(figsize=(8, 8), dpi=300)

# height -- petamu3auusa kapThl
plotter = tilemapbase.Plotter(extent, tiles, height=600)

# alpha -- 3amyTHeHue KapThl
plotter.plot(ax, tiles, alpha=0.6)

# Ecnu TpekoB HECKONbKO, TO TOJWWHY TIMHUW [€NIaeM MeHblie
if len(track_names) ==
width = 1
else:
width = 0.5
for track in track list:
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ax.plot(track.x, track.y, color="blue', linewidth=width)

plt.axis('off")
fig.get_fiqure()

print_map('demo_geo_points_for_map')

Done 1in 30 sec.
Pa3mep ucxopgHoit Tabmuupl: (16458, 8)

KonnuectBo Tpekos: 1
CymmapHaa guctaHuma Tpekos: 135.0 km

Bowkosckuyn

AoHCkOWn

PameHku

KaHaT4uKOBO

O6paThTe BHUMaHUe, UTO /I BBIBO/Aa CYMMapHOM JUCTaHIIUKA 0TOOpa’kaeMbIX TPEKOB MBI UCII0JIb3yeM
BBI30B 3arpoca SELECT B ssuelike Python yepes ¢pyHKIHIO tngri.sql.

Tenepb IrepesaliuniemM TaGJII/II_[y C KOoOpjHuHaTaMH TO4YEeK IJId 0T06pa>KeHI/IH Ha Kapre, BBIGpaB BCe
dKTHUBHOCTH C Ha4aJIOM B BepJII/IHe, YTOOBI OT06pEISI/ITL HX BCe Ha O/IHOfI KaprTe.

CREATE OR REPLACE TABLE demo_geo_points_for_map AS
SELECT
latitude,
longitude,
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track _id
FROM demo_geo_points_silver
WHERE
(track_id IN (
SELECT track_id
FROM demo_geo_tracks_by_distance
WHERE km_from_berlin < 100

)i

SELECT * FROM demo_geo_points_for_map
LIMIT 10;

Done in 9.6 sec.

L femmmmemmmemmee——eaae fommmmmmmeem—ea- +
| latitude | longitude | track_id

fmmmmmmm e fmmmmmm e fmmmmmmmmmm e +
| 52.529693618416786 | 13.444848032668233 | 9440992383.fit |
fmmmmmmm e fmmmmmmm e fmmmmmmmmmm e +
| 52.52970124594867 | 13.44483470544219 | 9440992383.f1it |
fmmmmm oo fmmmmm e fmmmmmmm oo +
| 52.52970124594867 | 13.44481467269361 | 9440992383.fit |
fmmm i m o S EEE T PR fmmmmmmmmmm e +
| 52.52969739027321 | 13.444789862260222 | 9440992383.fit |
Fosis oS E e =Sl —m oo ooEitii fosisimSmsioonmiot +
| 52.5296859908849 | 13.444773685187101 | 9440992383.fit |
L femmmmemmmemmee——eaae fommmmmmmeem—ea- +
| 52.52967827953398 | 13.4447565022856 | 9440992383.fit |
fmmmmmmm e fmmmmmm e fmmmmmmmmmm e +
| 52.529674507677555 | 13.444727919995785 | 9440992383.fit |
fmmmmmmm e fmmmmmmm e fmmmmmmmmmm e +
| 52.529674507677555 | 13.44469740986824 | 9440992383.fit |
fmmmmm oo fmmmmm e fmmmmmmm oo +
| 52.529670652002096 | 13.444674527272582 | 9440992383.fit |
fmmm i m o S EEE T PR fmmmmmmmmmm e +
| 52.529670652002096 | 13.444655416533351 | 9440992383.fit |
Fosis oS E e =Sl —m oo ooEitii fosisimSmsioonmiot +

BBIBe,U;eM KOJIMYECTBO TOYEK B COS,II;&HHOI;'I Ta6ﬂHHe:

SELECT count(*) AS "Points for map total"
FROM demo_geo_points_for_map

| 708616 |
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3amycTuM B guelike Python BBIIIOJIHEHME CO3JaHHOM paHee QYHKIIMM print_map A1 OOGHOBJIEHHOM
TabJIUIIBI C TEM Ke UMeHeM U 0TOO6pasuM KapTy CO BCeMU aKTUBHOCTIMU B BepiiuHe:

print_map('demo_geo_points_for_map')

Done in 1 min. 6 sec.

Pa3mep ucxonHoii Tabnuubli: (708616, 3)
KonnuecTtBo Tpekos: 108
CymmapHaa gucTaHuuA TpekoB: 5841.0 km
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Tenepb 0TOGpa3yUM Ha KapTe Bce TPeKH B paguyce 3 KM OT BesroTpeka B MOCKBe.
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https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D1%8B%D0%BB%D0%B0%D1%82%D1%81%D0%BA%D0%BE%D0%B5_(%D0%B2%D0%B5%D0%BB%D0%BE%D1%82%D1%80%D0%B5%D0%BA)

CREATE OR REPLACE TABLE demo_geo_points_for_map AS
SELECT
latitude,
longitude,
track _id
FROM demo_geo_points_silver
WHERE track_id NOT IN
(SELECT DISTINCT track_id
FROM demo_geo_points_silver
WHERE ST_Distance_Sphere(ST_Point(latitude, longitude),
ST_Point(55.76314006886495, 37.43303308055759)
)/1000 > 3);

SELECT count(*) AS "Points for map total"
FROM demo_geo_points_for_map;

D e P +
| points for map total |
Fmmm oo +
| 215466 |
Fmmm oo +

3amycTuM oTOo6GpakeHHe KapThl:

print_map('demo_geo_points_for_map')

Done in 29 sec.

Pa3mep ucxopHoii Tabnuubi: (215466, 3)
KonnuecTtBo Tpekos: 43
CymmapHaa puctaHuma Tpekos: 2063.0 km
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AHa/u3 TeKcTa Ha npuMepe gara-cera FineWeb

B 3TOM IIpHUMepe IeMOHCTPUpPYeTcs, KaK C IIOMOIIbI0 Tengri MO)KHO aHaIM3UPOBAThH GOJIBIIINE TEKCTOBBIE
KOpITyCa.

Jly1a aHasm3a MBI 6y/ieM HCII0JIb30BaTh faTa-ceT FineWeb. OH cocTouT U3 60siee yeM 18,5 TPJIH TOKEHOB
OUMINEHHBIX U JeAYIUIMITUPOBAHHBIX aHIJIOSI3BIYHBIX TeKCTOB U3 Beba oT CommonCrawl. IIo cyTH 3TOT
faTa-CeT COCTOUT U3 CJIEIIKOB BCET0 aHIJIOSA3bIYHOT0 MHTEPHETA Ha KOHKPETHBIM MOMEHT BpeMeHH (c 2013
110 2025 rozpl). OH KUCIIOJIL3YeTCA B OCHOBHOM /151 06yueHUs LLM.
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https://huggingface.co/datasets/HuggingFaceFW/fineweb
https://en.wikipedia.org/wiki/Common_Crawl

3arpy3kKa HCXOJTHBIX TaHHBIX

JlaTa-cer FineWeb mnpernocrasisieT pasHble BO3MOXKHOCTH [JIs1 3arpy3Kd MJaHHBIX. ECTh ciegyroinue
BapHaHTEHL:

1. 3arpysurs BecCh 1aTa-ceT IeJJuKoM — 0K0J10 108 Th.

2. 3arpysuThb OIIpefieJiIeHHbIe TaMIIbl— CJIeIIKM Ha KOHKPETHBIM BpPEeMEHHOM Ilepuof. KaKablii gamil
3aHuMaeT okoJio 500 I'b.

3. 3arpysuTh COMILIBL OIIpefleJIeHHOTO OO0beMa — CIydallHO BbIOpaHHbIE IIOAMHOMKECTBA [JaHHBIX,
B3sIThIE I10 BCEM JlaMIIaM.
B03MO>KHBIH 00 LM COMILIOB:

> 10BT — 10 MuIpz TOKeHOB gpt2 (27,6 I'B)
> 100BT — 100 muIpz ToKeHOB gpt2 (277,4 I'B)
> 350BT — 350 muipz, TokeHOB gpt2 (388 I'B)

11 3TOM JeMOHCTpAIMH{ MBI BBIOpaIM TPeTHH BapHaHT — 3arpy3Ky II0 IIPOM3BOJIBLHBIM CIMILIAM,
B3SITHIM I10 BCeM BpeMeHHbIM meprojjaM, Tak KaK Halll aHaJIu3 6yIeT OMUPaThHCS Ha BO3MOYKHYI0 PasHUILY
II0KasaTeJieli 110 pa3HbIM IepUO/aM.

[IpucTynmuM K 3arpyske. /lJ1s Hauasia B siueiike TuIla Python mMmopTupyeM Heo6XoJUMBbIe IJs1 paGOThI
MO/TYJTH:

import tngri

import os

import datetime

from pathlib import Path

os.system('pip install huggingface_hub")
from huggingface_hub import snapshot_download

v ITocmompems 861800

Requirement already satisfied: huggingface_hub in
/data/python_venv/shared/1ib/python3.13/site-packages (0.35.3)

Requirement already satisfied: filelock in /data/python_venv/shared/1lib/python3.13/site-
packages (from huggingface_hub) (3.20.0)

Requirement already satisfied: fsspec>=2023.5.0 in
/data/python_venv/shared/1ib/python3.13/site-packages (from huggingface_hub) (2025.9.0)
Requirement already satisfied: packaging>=20.9 in
/data/python_venv/shared/1ib/python3.13/site-packages (from huggingface_hub) (25.0)
Requirement already satisfied: pyyaml>=5.1 in /data/python_venv/shared/1ib/python3.13/site-
packages (from huggingface_hub) (6.0.3)

Requirement already satisfied: requests in /data/python_venv/shared/1ib/python3.13/site-
packages (from huggingface_hub) (2.32.4)

Requirement already satisfied: tqdm>=4.42.1 in
/data/python_venv/shared/1ib/python3.13/site-packages (from huggingface_hub) (4.67.1)
Requirement already satisfied: typing-extensions>=3.7.4.3 in
/data/python_venv/shared/1ib/python3.13/site-packages (from huggingface_hub) (4.14.1)
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https://huggingface.co/datasets/HuggingFaceFW/fineweb#how-to-download-and-use-%F0%9F%8D%B7-fineweb

Requirement already satisfied: hf-xet<2.0.0,>=1.1.3 in
/data/python_venv/shared/1ib/python3.13/site-packages (from huggingface_hub) (1.1.10)
Requirement already satisfied: charset_normalizer<4,>=2 in
/data/python_venv/shared/1ib/python3.13/site-packages (from requests->huggingface_hub)
(3.4.2)

Requirement already satisfied: idna<4,>=2.5 in
/data/python_venv/shared/1ib/python3.13/site-packages (from requests->huggingface_hub)
(3.10)

Requirement already satisfied: urllib3<3,>=1.21.1 in
/data/python_venv/shared/1ib/python3.13/site-packages (from requests->huggingface_hub)
(2.5.0)

Requirement already satisfied: certifi>=2017.4.17 in
/data/python_venv/shared/1ib/python3.13/site-packages (from requests->huggingface_hub)
(2025.6.15)

Terepp omuineM QyHKIHIO Ha Python [y ckauMBaHMs CIMILIA YKa3aHHOIO pasMepa U 3arpy3Kd ero B
yKa3aHHYI0 Tabuuity. [y 3arpy3Ky TabJ/IUIIbI BOCIIOIb3yeMcsd QYHKITUAMU tngri.upload_file u tngri.sql.

def fineweb_download(sample_size, table_name):
my_dir = f'fineweb_{sample_size}'

@
if os.path.exists(my_dir) and os.path.isdir(my_dir):
shutil.rmtree(my_dir)

snapshot_download("HuggingFaceFW/fineweb",
repo_type="dataset",
local_dir=my_dir,
allow_patterns=f"sample/{sample_size}/*")

files_total = len([x for x in Path(my_dir).rglob('*"') \
if os.path.isfile(x) and str(x).endswith('.parquet')])

created = False
file _count = 0
start = datetime.datetime.now()

for subdir, dirs, files in os.walk(my_dir):
for file in files:
filepath = os.path.join(subdir, file)

if not filepath.endswith('.parquet'):
continue

file_count += 1

print(f'File {file_count}/{files_total}: {filepath}")
print('Size:', size(os.path.getsize(filepath)))
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uploaded_file = tngri.upload_file(filepath)

®
if not created:
tngri.sql(f'create or replace table {table_name} as \
select * from read_parquet("{uploaded_file}")")
created = True
else:
tngri.sql(f'insert into {table_name} select * \
from read_parquet("{uploaded_file}")")
@

count = tngri.sql(f'select count(*) from {table_name}')
print(f'Created table row count: {count[0,0]}")

print(f'Time from start: {str(datetime.datetime.now() - start)}')
print(f'Uploaded in {str(datetime.datetime.now() - start)}')

Done in 4 sec.

@ YucTUM BpeMeHHYI0 IaIKy (UTO6BI ITPU KaXK0M 3aITycKe JaHHEIE 3aTUBAIHCh C HYJIS)
@ 3amyckaeM 3arpysKy

® CumTaeM, CKOIBLKO QpayoB parquet 3arpy3HIoCh

@ IIpoxoUM II0 BCeM CKayaHHBIM QaiiyiaM U 3arpy’kaeM JJaHHbIe B TaGJIUITY

® 3arpyrkaeMm ¢atis B Tengri uepe3 ¢yHKITHIO tngri.upload_file

® Ha mepBOM IIPOXO/ie CO3/IaeM TaOJIHILy, HAa OCTAJbHBIX — TOJHKO /06GAB/IsIEM TaHHBIE; HCIIOIb3yeM
¢yHKIMo tngri.sql

@ BBIBOUIM IIPOMEIKYTOYHYIO JJIMHY HAIIOJIHSIEMOM TabJIUIThI

HayHeM c 3aTpy3KH HaMMeHBIIIETo 110 pa3Mepy camIuia — 10BT:

fineweb_download('10BT', 'demo.fineweb_sample_10BT")

v ITocmompems 861800
Done in 22 min.

Fetching 15 files: @

o°

| | 0/15 [00:00<?, ?it/s]
i | 1/15 [07:08<1:39:57, 428.365/it]

Fetching 15 files: 7%

Fetching 15 files: 20%|00 | 3/15 [09:03<30:44, 153.72s/it]
Fetching 15 files: 53%|000000 | 8/15 [09:17<05:09, 44.17s/it]
Fetching 15 files: 60% 000000 | 9/15 [10:41<05:06, 51.08s/it]
Fetching 15 files: 67%|0000000 | 10/15 [11:00<03:43, 44.63s/it]

Fetching 15 files: 73%|00000000 | 11/15 [12:23<03:32, 53.06s/it]
Fetching 15 files: 8@%|00000000 | 12/15 [12:43<02:15, 45.16s/1t]
Fetching 15 files: 93%|0000000000| 14/15 [12:45<00:27, 27.35s/it]
Fetching 15 files: 100%|0000000000| 15/15 [12:45<00:00, 51.04s/it]
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File 1/15: fineweb_10BT/sample/10BT/011_00000.parquet
Size: 1G

Created table row count: 1033752

Time from start: 0:00:29.632723

File 2/15: fineweb_10BT/sample/10BT/014_00000.parquet
Size: 548M

Created table row count: 1315416

Time from start: 0:00:45.758067

File 3/15: fineweb_10BT/sample/10BT/002_00000.parquet
Size: 26

Created table row count: 2362045

Time from start: 0:01:17.201461

File 4/15: fineweb_10BT/sample/10BT/000_00000.parquet
Size: 1G

Created table row count: 3410626

Time from start: 0:01:48.977265

File 5/15: fineweb_10BT/sample/10BT/009_00000.parquet
Size: 26

Created table row count: 4449266

Time from start: 0:02:20.716597

File 6/15: fineweb_10BT/sample/10BT/003_00000.parquet
Size: 16

Created table row count: 5495871

Time from start: 0:02:52.690474

File 7/15: fineweb_10BT/sample/10BT/012_00000.parquet
Size: 2G

Created table row count: 6530586

Time from start: 0:03:25.198067

File 8/15: fineweb_10BT/sample/10BT/008_00000.parquet
Size: 16

Created table row count: 7565226

Time from start: 0:03:56.557413

File 9/15: fineweb_10BT/sample/10BT/007_00000.parquet
Size: 2G

Created table row count: 8608873

Time from start: 0:04:30.311380

File 10/15: fineweb_10BT/sample/10BT/013_00000.parquet
Size: 2G

Created table row count: 9655610

Time from start: 0:05:04.350260

File 11/15: fineweb_10BT/sample/10BT/005_00000.parquet
Size: 16

Created table row count: 10702268

Time from start: 0:05:38.026093

File 12/15: fineweb_10BT/sample/10BT/006_00000.parquet
Size: 16

Created table row count: 11745931

Time from start: 0:06:11.046026

File 13/15: fineweb_10BT/sample/10BT/001_00000.parquet
Size: 1G

Created table row count: 12792546

Time from start: 0:06:43.937408
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File 14/15: fineweb_10BT/sample/10BT/004_00000.parquet
Size: 16

Created table row count: 13833162

Time from start: 0:07:17.067437

File 15/15: fineweb_10BT/sample/10BT/010_00000.parquet
Size: 2G

Created table row count: 14868862

Time from start: 0:07:50.150215

Uploaded in 0:07:50.150305

3a 22 MUHYTHI MBI 3aTPy3HWJIM CIMILI HAUMEHBIIIETO pa3Mepa U IOJIyYHIN Tabauily pasMepoM B 14,8 vutH
CTPOK. BrIBeieM HeCKOJIBKO CTPOK 9TOM TabJIHUIIE], YTOOBI IIPOBEPUTH 3arpy’KeHHbIe TaHHbIe:

SELECT * FROM demo.fineweb_sample_10BT

LIMIT 5
o o e
o e e e Fomm e
o o e
------------- Fmmmmm g
----------------------------------- e n e ST T S
| text | id
| dump | url
| date | file_path
| language | language_score | token_count |
o o e e
o e tmmmmm e
o o e
————————————— fommmm et
----------------------------------- L T e

| Thank you guys for the responses! Close combat is ... | <urn:uuid:0d2b3414-c50e-47ec-a145-
lecd22a348b8> | CC-MAIN-2020-24 |
http://www.40konline.com/index.php?topic=223837.0;prev_next=prev

| 2020-05-25T11:49:14Z | s3://commoncrawl/crawl-data/CC-MAIN-2020-
24/segments/1590347388427.15/warc/CC-MAIN-20200525095005-20200525125005-00534.warc.gz | en

| 0,9705834389 | 320

| MEDAL OF HONOR RECIPIENT THOMAS J. KINSMAN PASSES ... | <urn:uuid:a@f3a248-df51-4269-84d1-
d26d8730155¢> | CC-MAIN-2020-24 | https://themedalofhonor.com/press_releases/medal-of-honor-
recipient-thomas-j-kinsman-passes-away-at-72/ | 2020-05-25T712:07:087 |
s3://commoncrawl/crawl-data/CC-MAIN-2020-24/segments/1590347388427.15/warc/CC-MAIN-
20200525095005-20200525125005-00534 . warc.gz | en | 0,9769160748 | 470 |



| These Buckwheat and Chocolate Bliss Balls are an e ... | <urn:uuid:a90e6084-06a0-4363-9018-
58514f5df315> | CC-MAIN-2020-24 | https://www.dhmaya.com/buckwheat-and-chocolate-bliss-balls/
| 2020-05-25T11:51:30Z | s3://commoncrawl/crawl-data/CC-MAIN-2020-
24/segments/1590347388427.15/warc/CC-MAIN-20200525095005-20200525125005-00534.warc.gz | en

| 0,7672950029 | 974 |

| PANAMA CITY BEACH, Fla. (WJHG/WECP) - A three-car ... | <urn:uuid:3fa75684-1dda-406a-a126-
9cbad9dab78c> | CC-MAIN-2020-24 | https://www.wjhg.com/content/news/Three-508574761.html

| 2020-05-25T09:54:25Z | s3://commoncrawl/crawl-data/CC-MAIN-2020-
24/segments/1590347388427.15/warc/CC-MAIN-20200525095005-20200525125005-00534.warc.gz | en

| 0,9612885118 | 99 |

| New ways to say goodbye How do you pay tribute to ... | <urn:uuid:0645fbdd-e306-4dec-b308-
fc35202¢8959> | CC-MAIN-2020-24 | http://www.petcremationservices.co.uk/new-ways-to-say-

goodbye/ | 2020-05-27T708:04:277 |
s3://commoncrawl/crawl-data/CC-MAIN-2020-24/segments/1590347392142.20/warc/CC-MAIN-
20200527075559-20200527105559-00134.warc.gz | en | 0,9408096671 | 251 |

+ ________________________________________________________
e Hommm o

+ ____________________________________________________________________________________________
------------- tmm et

----------------------------------- e s TR

Tenepb MBI MO’KEM YBHIE€TH BCe€ KOJIOHKH, KOTOPHBIE€ €CTh B MCXOAHBIX MaHHBIX. Ux HO,I[pOﬁHBIe OIIMCaHHuA
MOZKHO YBUJIETH 3/1€Ch.

[ToCKOJIbKY 3arpy3Ka HaWMeHbIIero CaMILIa 3aHsIa He OUeHb MHOTO BpeMeHH, TO IIoIpobyeM cKayaThb
caMILI 60JIbIITero pasmepa — 100BT.

fineweb_download('100BT', 'demo.fineweb_sample_100BT")

v ITocmompems 861800

Done in 8 h. 32 min.
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316

Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching

150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:

150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:
150 files:

10%|0
12% |00
13%| 00
13% |00
15%| 00
16% | 00
17%| 00
17%| 00
18% |00
19% |00
19% |00
20%| 00
22%| 000
23% 000
24%| 000
25% | 000
26% | 000
27%| 000
28% 000
29%| 000
30% | 000
31% | 0000
32%| 0000
33%| 0000
34% | 0000
35% | 0000
35% | 0000
36% | 0000
37%| 0000
37%| 0000
39% | 0000
40% | 0000
41% | 0000
41% | 00000
42% | 00000
43% | 00000
43% | 00000
44% | 00000
45% | 00000
45% | 00000
46% | 00000
47% | 00000
47% | 00000
48% | 00000
50% | 00000
51% | 000000
52% | 000000

| 9/150 [00:00<?, ?it/s]
| 1/150 [07:23<18:21:06, 443.40s/it]
9/150 [10:39<2:16:43, 58.18s/1t]

10/150

[10:54<2:01:29, 52.07s/it]

11/150 [14:01<2:53:22, 74.84s/1t]
12/150 [14:30<2:31:35, 65.91s/1it]
15/150 [15:09<1:34:21, 41.94s/it]

18/150
19/150
20/150
22/150
24/150
25/150
26/150
27/150
28/150
29/150
30/150
33/150
35/150
36/150
37/150
39/150
40/150
42/150
43/150
45/150
47/150
48/150
50/150
51/150
52/150
53/150
54/150
55/150
56/150
59/150
60/150
61/150
62/150
63/150
64/150
65/150
66/150
67/150
68/150
69/150
70/150
71/150
72/150
75/150
77/150
78/150

[15:25<1:00:30, 27.50s/it]
[19:38<2:17:42, 63.07s/1t]
[21:06<2:26:45, 67.74s/it]
[21:28<1:42:47, 48.18s/it]
[21:43<1:13:02, 34.79s/1t]
[22:27<1:16:02, 36.50s/it]
[23:14<1:19:54, 38.67s/it]
[24:50<1:46:51, 52.12s/it]
[26:08<1:59:16, 58.66s/1t]
[27:47<2:19:51, 69.35s/1t]
[29:17<2:30:03, 75.03s/1t]
[29:58<1:21:44, 41.92s/1it]
[31:06<1:15:14, 39.25s/it]
[31:27<1:07:39, 35.61s/1it]
[34:00<1:55:06, 61.12s/1t]
[35:24<1:39:33, 53.82s/it]
[36:01<1:32:07, 50.25s/1t]
[36:07<58:08, 32.30s/it]
[38:11<1:32:29, 51.86s/1it]
[40:15<1:37:26, 55.68s/it]
[41:30<1:24:42, 49.35s/1it]
[43:07<1:40:08, 58.91s/1it]
[43:13<1:04:03, 38.43s/it]
[44:13<1:10:53, 42.96s/1it]
[45:20<1:19:01, 48.39s/it]
[46:34<1:28:38, 54.83s/it]
[47:37<1:30:56, 56.84s/1it]
[48:01<1:15:55, 47.95s/it]
[49:44<1:38:56, 63.15s/1t]
[51:34<1:14:05, 48.85s/it]
[52:13<1:10:13, 46.81s/it]
[53:26<1:18:17, 52.78s/it]
[54:06<1:12:40, 49.55s/1t]
[54:33<1:03:22, 43.71s/1t]
[55:03<57:20, 40.01s/it]
[55:07<42:23, 29.92s/it]
[55:37<42:11, 30.14s/1t]
[58:17<1:33:23, 67.51s/it]
[58:49<1:18:19, 57.31s/it]
[59:22<1:07:25, 49.95s/it]
[1:00:04<1:03:30, 47.63s/it]
[1:071:11<1:10:25, 53.49s/it]
[1:03:19<1:38:13, 75.56s/it]
[1:04:56<1:04:15, 51.40s/it]
[1:05:55<53:19, 43.82s/it]
[1:07:22<1:02:45, 52.30s/it]



Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching
Fetching

150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150

files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:
files:

53% | 000000
55% | 000000
55% | 000000
57% | 000000
57% | 000000
58% | 000000
59% | 000000
61% | 000000
61% | 0000000
62% | 0000000
63% | 0000000
63% | 0000000
65% | 0000000
65% | 0000000
66% | 0000000
67% | 0000000
67% | 0000000
68% | 0000000
69% | 0000000
69% | 0000000
71% | 0000000
71% | 00000000
72% | 00000000
73% | 00000000
74% | 00000000
75% | 00000000
76% | 00000000
77% | 00000000
79% | 00000000
80% | 00000000
81% | 00000000
81% | 000000000
82% | 000000000
83% | 000000000
84% | 000000000
87% | 000000000
88% | 00000000
89% | 000000000
90% | 000000000
91% | 000000000

| 80/150
| 82/150
| 83/150
| 85/150
| 86/150
| 87/150
| 88/150
| 91/150
| 92/150
| 93/150

| 94/150

| 95/150

| 97/150

| 98/150

| 99/150

| 100/150
| 101/150
| 102/150
| 103/150
| 104/150
| 106/150
| 107/150
| 108/150
| 110/150
| 111/150
| 112/150
| 114/150
| 116/150
| 119/150
| 120/150
| 121/150
122/150
123/150
125/150
126/150
130/150
132/150
133/150
135/150
| 136/150

[1
[1:
[1
[1:
[1
[1
[1
[1
[1
[1
[1
[1
[1:
[1
[1:

[1

[1:

[1
[1
[1
[1
[1

[1:

[1
[1
[1
[1
[1
[1
[1
[1
[1
[1
[1
[1
[1
[1

[1:

[1
[1

:08:

10:

212

13:

214
214
:16:
17
:18:
:19:
:20:
121

22:

122

24:

:124:40<38:
25:35<39:
127:12<49:
127:36<40:

40<55:26, 47.53s/it]
14<53:41, 47.38s/it]

02<1:06:12, 59.29s/1it]

03<53:02, 48.96s/1t]
07<55:22, 51.92s/it]
38<49:29, 47.14s/it]

25<1:03:56, 61.89s/it]

31<40:48, 41.51s/it]
41, 50.37s/it]
23<42:34, 44.81s/1t]
24<45:25, 48.66s/it]

58<48:

127<47:52, 52.22s/1t]

05<33:56, 38.42s/1it]
34<31:17, 36.11s/1it]
04<42:02, 49.46s/1t]

:29:23<51

:30:13<35:
105<35:
108<36:
140<24:
149<19:

31
32
:32
:32
134
137
:39
139

:40:
140
142
144
146
148:
:49:
:49:
51:

51

154
100% | 0000000000 | 1507150 [1:54:
100%| 0000000000 | 150/150 [1:

:138<31

144<40:
133<35:
137<18:
04<17:
59<18:
55<25:
12<27:
21<25:
13<29:
04<13:
23<09:
55<14:
:56<08:
37<13:
41<00:
54:41<00:00,

21,
37,
36,
04,
139,
22,
06,
57,
39,
48,
147,
50,
42,
20,
04,
29,
52,
19,
55,
22,
05,
13,
31,
40,
40,
00,

File 1/150: fineweb_100BT/sample/100BT/010_00006.parquet

Size: 2G
Created table row count: 1043719

Time from start: 0:00:28.852910
File 2/150: fineweb_100BT/sample/100BT/006_00001.parquet

Size: 1G
Created table row count: 2094339

Time from start: 0:01:01.744534
File 3/150: fineweb_100BT/sample/100BT/011_00000.parquet

Size: 1G

46.04s/1t]
48.52s/1t]
62.00s/it]
51.16s/it]
67.38s/it]
48.24s/1t]
48.98s/1t]
52.80s/it]
36.98s/it]
30.47s/1it]
50.21s/it]
68.07s/1it]
63.00s/it]
35.50s/1it]
34.15s/1it]
38.25s/it]
55.45s/1t]
60.71s/1it]
62.24s/it]
73.42s/1it]
39.26s/1it]
30.76s/1t]
51.28s/it]
34.69s/1t]
58.63s/1it]
12.47s/it]
45.87s/it]
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Created table row count: 3133065

Time from start: 0:01:33.096181

File 4/150: fineweb_100BT/sample/100BT/009_00008.parquet
Size: 16

Created table row count: 4176711

Time from start: 0:02:03.285131

File 5/150: fineweb_100BT/sample/100BT/001_00004.parquet
Size: 1G

Created table row count: 5228342

Time from start: 0:02:33.440667

File 6/150: fineweb_100BT/sample/100BT/014_00002.parquet
Size: 228M

Created table row count: 5346224

Time from start: 0:02:45.836067

File 7/150: fineweb_100BT/sample/100BT/010_00004.parquet
Size: 26

Created table row count: 6387939

Time from start: 0:03:16.229568

File 8/150: fineweb_100BT/sample/100BT/008_00007.parquet
Size: 1G

Created table row count: 7430532

Time from start: 0:03:47.389115

File 9/150: fineweb_100BT/sample/100BT/002_00002.parquet
Size: 26

Created table row count: 8484171

Time from start: 0:04:17.673468

File 10/150: fineweb_100BT/sample/100BT/005_00003.parquet
Size: 26

Created table row count: 9532816

Time from start: 0:04:48.737682

File 11/150: fineweb_100BT/sample/100BT/008_00006.parquet
Size: 1G

Created table row count: 10573420

Time from start: 0:05:19.362057

File 12/150: fineweb_100BT/sample/100BT/004_00006.parquet
Size: 26

Created table row count: 11623027

Time from start: 0:05:50.208816

File 13/150: fineweb_100BT/sample/100BT/006_00008.parquet
Size: 26

Created table row count: 12674674

Time from start: 0:06:21.136123

File 14/150: fineweb_100BT/sample/100BT/014_00000.parquet
Size: 289M

Created table row count: 12824334

Time from start: 0:06:35.916579

File 15/150: fineweb_100BT/sample/100BT/002_00000.parquet
Size: 16

Created table row count: 13876952

Time from start: 0:07:06.777706

File 16/150: fineweb_100BT/sample/100BT/000_00001.parquet
Size: 26

Created table row count: 14933571
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Time from start: 0:07:38.816585

File 17/150: fineweb_100BT/sample/100BT/008_00008.

Size: 2G
Created table row count: 15976203
Time from start: 0:08:09.023863

File 18/150: fineweb_100BT/sample/100BT/010_00009.

Size: 2G
Created table row count: 17016928
Time from start: 0:08:40.462770

File 19/150: fineweb_100BT/sample/100BT/014_00008.

Size: 92M
Created table row count: 17065178
Time from start: 0:08:49.528764

File 20/150: fineweb_100BT/sample/100BT/011_00008.

Size: 2G
Created table row count: 18107879
Time from start: 0:09:20.749646

File 21/150: fineweb_100BT/sample/100BT/005_00006.

Size: 1G
Created table row count: 19157553
Time from start: 0:09:54.081489

File 22/150: fineweb_100BT/sample/100BT/009_00005.

Size: 1G
Created table row count: 20203222
Time from start: 0:10:26.292212

File 23/150: fineweb_100BT/sample/100BT/000_00000.

Size: 2G
Created table row count: 21261862
Time from start: 0:10:59.173029

File 24/150: fineweb_100BT/sample/100BT/003_00005.

Size: 1G
Created table row count: 22311481
Time from start: 0:11:30.492799

File 25/150: fineweb_100BT/sample/100BT/012_00004.

Size: 2G
Created table row count: 23355169
Time from start: 0:12:01.600806

File 26/150: fineweb_100BT/sample/100BT/003_00002.

Size: 2G
Created table row count: 24407778
Time from start: 0:12:33.296834

File 27/150: fineweb_100BT/sample/100BT/001_00007.

Size: 26

Created table row count: 25459381

Time from start: 0:13:06.284683

File 28/150: fineweb_100BT/sample/100BT/010_00001
Size: 2G

Created table row count: 26503114

Time from start: 0:13:39.525053

File 29/150: fineweb_100BT/sample/100BT/005_00008.

Size: 1G
Created table row count: 27551779
Time from start: 0:14:13.082079

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

.parquet

parquet
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File 30/150: fineweb_100BT/sample/100BT/004_00002.parquet
Size: 26

Created table row count: 28599409

Time from start: 0:14:46.372963

File 31/150: fineweb_100BT/sample/100BT/011_00007.parquet
Size: 2G

Created table row count: 29639150

Time from start: 0:15:19.568540

File 32/150: fineweb_100BT/sample/100BT/009_00000.parquet
Size: 2G

Created table row count: 30681832

Time from start: 0:15:53.101321

File 33/150: fineweb_100BT/sample/100BT/006_00002.parquet
Size: 26

Created table row count: 31733500

Time from start: 0:16:26.300927

File 34/150: fineweb_100BT/sample/100BT/006_00007.parquet
Size: 2G

Created table row count: 32782146

Time from start: 0:17:00.225888

File 35/150: fineweb_100BT/sample/100BT/012_00008.parquet
Size: 16

Created table row count: 33828841

Time from start: 0:17:32.810276

File 36/150: fineweb_100BT/sample/100BT/002_00007.parquet
Size: 16

Created table row count: 34877448

Time from start: 0:18:08.108476

File 37/150: fineweb_100BT/sample/100BT/005_00007.parquet
Size: 2G

Created table row count: 35930049

Time from start: 0:18:42.200643

File 38/150: fineweb_100BT/sample/100BT/003_00000.parquet
Size: 2G

Created table row count: 36981675

Time from start: 0:19:15.925095

File 39/150: fineweb_100BT/sample/100BT/000_00004.parquet
Size: 16

Created table row count: 38036322

Time from start: 0:19:50.572792

File 40/150: fineweb_100BT/sample/100BT/007_00008.parquet
Size: 2G

Created table row count: 39083982

Time from start: 0:20:25.948724

File 41/150: fineweb_100BT/sample/100BT/001_00002.parquet
Size: 2G

Created table row count: 40136583

Time from start: 0:21:01.833808

File 42/150: fineweb_100BT/sample/100BT/001_00001.parquet
Size: 26

Created table row count: 41190213

Time from start: 0:21:37.824188

File 43/150: fineweb_100BT/sample/100BT/010_00005.parquet
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Size: 2G
Created table row count: 42232927
Time from start: 0:22:12.425037

File 44/150: fineweb_100BT/sample/100BT/013_00002.

Size: 2G
Created table row count: 43286646
Time from start: 0:22:47.126034

File 45/150: fineweb_100BT/sample/100BT/014_00009.

Size: 91M
Created table row count: 43334180
Time from start: 0:22:57.208541

File 46/150: fineweb_100BT/sample/100BT/006_00005.

Size: 2G
Created table row count: 44383846
Time from start: 0:23:31.219982

File 47/150: fineweb_100BT/sample/100BT/007_00005.

Size: 2G
Created table row count: 45431510
Time from start: 0:24:08.005149

File 48/150: fineweb_100BT/sample/100BT/006_00004.

Size: 2G
Created table row count: 46481147
Time from start: 0:24:44.025810

File 49/150: fineweb_100BT/sample/100BT/014_00004.

Size: 160M
Created table row count: 46563933
Time from start: 0:24:55.228824

File 50/150: fineweb_100BT/sample/100BT/009_00007.

Size: 1G
Created table row count: 47606598
Time from start: 0:25:30.684821

File 51/150: fineweb_100BT/sample/100BT/012_00002.

Size: 2G
Created table row count: 48647292
Time from start: 0:26:06.884349

File 52/150: fineweb_100BT/sample/100BT/007_00009.

Size: 1G
Created table row count: 49692952
Time from start: 0:26:42.211974

File 53/150: fineweb_100BT/sample/100BT/011_00005.

Size: 1G
Created table row count: 50733683
Time from start: 0:27:17.721789

File 54/150: fineweb_100BT/sample/100BT/008_00004.

Size: 2G
Created table row count: 51774333
Time from start: 0:27:53.212798

File 55/150: fineweb_100BT/sample/100BT/002_00001.

Size: 2G
Created table row count: 52824930
Time from start: 0:28:29.285450

File 56/150: fineweb_100BT/sample/100BT/001_00009.

Size: 1G

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet
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Created table row count: 53878559

Time from start: 0:29:05.236868

File 57/150: fineweb_100BT/sample/100BT/003_00008.parquet
Size: 16

Created table row count: 54930168

Time from start: 0:29:41.001157

File 58/150: fineweb_100BT/sample/100BT/000_00005.parquet
Size: 2G

Created table row count: 55985752

Time from start: 0:30:17.224921

File 59/150: fineweb_100BT/sample/100BT/003_00004.parquet
Size: 16

Created table row count: 57038397

Time from start: 0:30:53.156811

File 60/150: fineweb_100BT/sample/100BT/009_00009.parquet
Size: 26

Created table row count: 58083070

Time from start: 0:31:28.512663

File 61/150: fineweb_100BT/sample/100BT/010_00002.parquet
Size: 1G

Created table row count: 59120789

Time from start: 0:32:05.104801

File 62/150: fineweb_100BT/sample/100BT/006_00003.parquet
Size: 26

Created table row count: 60169446

Time from start: 0:32:40.673072

File 63/150: fineweb_100BT/sample/100BT/008_00002.parquet
Size: 26

Created table row count: 61215038

Time from start: 0:33:17.144214

File 64/150: fineweb_100BT/sample/100BT/011_00004.parquet
Size: 1G

Created table row count: 62255748

Time from start: 0:33:54.737086

File 65/150: fineweb_100BT/sample/100BT/012_00006.parquet
Size: 16

Created table row count: 63300415

Time from start: 0:34:30.432307

File 66/150: fineweb_100BT/sample/100BT/002_00004.parquet
Size: 26

Created table row count: 64356037

Time from start: 0:35:07.015967

File 67/150: fineweb_100BT/sample/100BT/003_00001.parquet
Size: 1G

Created table row count: 65410650

Time from start: 0:35:43.453072

File 68/150: fineweb_100BT/sample/100BT/001_00005.parquet
Size: 16

Created table row count: 66464266

Time from start: 0:36:20.613623

File 69/150: fineweb_100BT/sample/100BT/004_00003.parquet
Size: 16

Created table row count: 67513885
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Time from start: 0:36:57.109028

File 70/150: fineweb_100BT/sample/100BT/013_00008.

Size: 2G

Created table row count: 68567615

Time from start: 0:37:35.467682

File 71/150: fineweb_100BT/sample/100BT/008_00001
Size: 26

Created table row count: 69608215

Time from start: 0:38:11.936897

File 72/150: fineweb_100BT/sample/100BT/003_00006.

Size: 16

Created table row count: 70657819

Time from start: 0:38:49.276731

File 73/150: fineweb_100BT/sample/100BT/013_00001
Size: 2G

Created table row count: 71710531

Time from start: 0:39:28.260212

File 74/150: fineweb_100BT/sample/100BT/010_00007.

Size: 2G
Created table row count: 72751248
Time from start: 0:40:03.988011

File 75/150: fineweb_100BT/sample/100BT/011_00009.

Size: 1G
Created table row count: 73789934
Time from start: 0:40:39.744685

File 76/150: fineweb_100BT/sample/100BT/005_00005.

Size: 1G
Created table row count: 74844590
Time from start: 0:41:17.292479

File 77/150: fineweb_100BT/sample/100BT/004_00007.

Size: 1G
Created table row count: 75894188
Time from start: 0:41:54.396646

File 78/150: fineweb_100BT/sample/100BT/012_00000.

Size: 2G
Created table row count: 76935865
Time from start: 0:42:30.812184

File 79/150: fineweb_100BT/sample/100BT/007_00003.

Size: 2G
Created table row count: 77983496
Time from start: 0:43:06.936659

File 80/150: fineweb_100BT/sample/100BT/000_00006.

Size: 1G
Created table row count: 79040077
Time from start: 0:43:43.145352

File 81/150: fineweb_100BT/sample/100BT/008_00000.

Size: 2G
Created table row count: 80081683
Time from start: 0:44:19.564529

File 82/150: fineweb_100BT/sample/100BT/007_00006.

Size: 1G
Created table row count: 81127356
Time from start: 0:44:56.718055

parquet

.parquet

parquet

.parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet
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File 83/150: fineweb_100BT/sample/100BT/012_00001.parquet
Size: 26

Created table row count: 82169051

Time from start: 0:45:33.547747

File 84/150: fineweb_100BT/sample/100BT/007_00000.parquet
Size: 16

Created table row count: 83216714

Time from start: 0:46:09.748628

File 85/150: fineweb_100BT/sample/100BT/014_00006.parquet
Size: 154M

Created table row count: 83295712

Time from start: 0:46:22.085088

File 86/150: fineweb_100BT/sample/100BT/013_00006.parquet
Size: 16

Created table row count: 84348411

Time from start: 0:46:57.700685

File 87/150: fineweb_100BT/sample/100BT/013_00000.parquet
Size: 16

Created table row count: 85400116

Time from start: 0:47:36.255688

File 88/150: fineweb_100BT/sample/100BT/003_00009.parquet
Size: 16

Created table row count: 86452753

Time from start: 0:48:13.492316

File 89/150: fineweb_100BT/sample/100BT/005_00000.parquet
Size: 16

Created table row count: 87502424

Time from start: 0:48:51.413627

File 90/150: fineweb_100BT/sample/100BT/004_00004.parquet
Size: 2G

Created table row count: 88552059

Time from start: 0:49:28.871954

File 91/150: fineweb_100BT/sample/100BT/004_00005.parquet
Size: 2G

Created table row count: 89595711

Time from start: 0:50:06.647498

File 92/150: fineweb_100BT/sample/100BT/011_00003.parquet
Size: 26

Created table row count: 90636384

Time from start: 0:50:43.440582

File 93/150: fineweb_100BT/sample/100BT/000_00008.parquet
Size: 2G

Created table row count: 91690943

Time from start: 0:51:21.197407

File 94/150: fineweb_100BT/sample/100BT/006_00000.parquet
Size: 2G

Created table row count: 92740591

Time from start: 0:51:58.057183

File 95/150: fineweb_100BT/sample/100BT/009_00004.parquet
Size: 26

Created table row count: 93782266

Time from start: 0:52:36.577706

File 96/150: fineweb_100BT/sample/100BT/001_00000.parquet
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Size: 2G

Created table row count: 94834913

Time from start: 0:53:14.052083

File 97/150: fineweb_100BT/sample/100BT/002_00005.parquet
Size: 16

Created table row count: 95890524

Time from start: 0:53:52.523632

File 98/150: fineweb_100BT/sample/100BT/003_00007.parquet
Size: 16

Created table row count: 96939135

Time from start: 0:54:29.820786

File 99/150: fineweb_100BT/sample/100BT/002_00006.parquet
Size: 2G

Created table row count: 97990770

Time from start: 0:55:07.436848

File 100/150: fineweb_100BT/sample/100BT/012_00009.parquet
Size: 16

Created table row count: 99034470

Time from start: 0:55:47.194622

File 101/150: fineweb_100BT/sample/100BT/007_00001.parquet
Size: 26

Created table row count: 100083108

Time from start: 0:56:25.127151

File 102/150: fineweb_100BT/sample/100BT/002_00009.parquet
Size: 2G

Created table row count: 101135723

Time from start: 0:57:02.752588

File 103/150: fineweb_100BT/sample/100BT/002_00003.parquet
Size: 16

Created table row count: 102188381

Time from start: 0:57:39.727832

File 104/150: fineweb_100BT/sample/100BT/004_00001.parquet
Size: 26

Created table row count: 103236981

Time from start: 0:58:16.268214

File 105/150: fineweb_100BT/sample/100BT/000_00009.parquet
Size: 1G

Created table row count: 104293603

Time from start: 1:12:25.726401

File 106/150: fineweb_100BT/sample/100BT/009_00006.parquet
Size: 26

Created table row count: 105337243

Time from start: 1:18:07.728719

File 107/150: fineweb_100BT/sample/100BT/005_00004.parquet
Size: 26

Created table row count: 106391859

Time from start: 1:27:36.670984

File 108/150: fineweb_100BT/sample/100BT/007_00007.parquet
Size: 2G

Created table row count: 107440533

Time from start: 1:32:42.870671

File 109/150: fineweb_100BT/sample/100BT/009_00001.parquet
Size: 16
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Created table row count: 108483175
Time from start: 1:36:35.532009

File 110/150: fineweb_100BT/sample/100BT/008_00003.

Size: 26

Created table row count: 109524824

Time from start: 1:40:59.236812

File 111/150: fineweb_100BT/sample/100BT/005_00001
Size: 1G

Created table row count: 110572500

Time from start: 1:45:23.668655

File 112/150: fineweb_100BT/sample/100BT/007_00002.

Size: 26

Created table row count: 111619149

Time from start: 1:49:43.723661

File 113/150: fineweb_100BT/sample/100BT/011_00001
Size: 16

Created table row count: 112660866

Time from start: 1:54:21.210991

File 114/150: fineweb_100BT/sample/100BT/000_00007.

Size: 16

Created table row count: 113715430

Time from start: 1:58:52.989134

File 115/150: fineweb_100BT/sample/100BT/014_00001
Size: 244M

Created table row count: 113841900

Time from start: 2:02:41.656932

File 116/150: fineweb_100BT/sample/100BT/014_00005.

Size: 169M
Created table row count: 113929476
Time from start: 2:06:35.322410

File 117/150: fineweb_100BT/sample/100BT/010_00003.

Size: 1G
Created table row count: 114969219
Time from start: 2:11:41.393656

File 118/150: fineweb_100BT/sample/100BT/011_00006.

Size: 2G
Created table row count: 116008910
Time from start: 2:16:12.055538

File 119/150: fineweb_100BT/sample/100BT/001_00008.

Size: 2G
Created table row count: 117059491
Time from start: 2:21:16.509081

File 120/150: fineweb_100BT/sample/100BT/008_00005.

Size: 2G
Created table row count: 118100096
Time from start: 2:25:43.547424

File 121/150: fineweb_100BT/sample/100BT/012_00007.

Size: 2G
Created table row count: 119139777
Time from start: 2:31:04.039562

File 122/150: fineweb_100BT/sample/100BT/010_00008.

Size: 2G
Created table row count: 120181505
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Time from start: 2:35:50.879853

File 123/150: fineweb_100BT/sample/100BT/005_00002.

Size: 2G
Created table row count: 121235177
Time from start: 2:41:09.794652

File 124/150: fineweb_100BT/sample/100BT/013_00009.

Size: 2G
Created table row count: 122288897
Time from start: 2:46:04.723648

File 125/150: fineweb_100BT/sample/100BT/012_00005.

Size: 1G
Created table row count: 123328570
Time from start: 2:51:28.132650

File 126/150: fineweb_100BT/sample/100BT/012_00003.

Size: 2G
Created table row count: 124374252
Time from start: 2:56:41.151501

File 127/150: fineweb_100BT/sample/100BT/014_00007.

Size: 143M
Created table row count: 124447824
Time from start: 3:03:14.479777

File 128/150: fineweb_100BT/sample/100BT/013_00003.

Size: 2G
Created table row count: 125500577
Time from start: 3:12:44.314742

File 129/150: fineweb_100BT/sample/100BT/004_00000.

Size: 2G
Created table row count: 126550174
Time from start: 3:22:12.152731

File 130/150: fineweb_100BT/sample/100BT/009_00003.

Size: 2G
Created table row count: 127593826
Time from start: 3:31:56.180134

File 131/150: fineweb_100BT/sample/100BT/005_00009.

Size: 1G
Created table row count: 128641459
Time from start: 3:42:47.612067

File 132/150: fineweb_100BT/sample/100BT/000_00003.

Size: 2G
Created table row count: 129696028
Time from start: 3:52:25.733665

File 133/150: fineweb_100BT/sample/100BT/002_00008.

Size: 1G
Created table row count: 130749657
Time from start: 3:59:48.563870

File 134/150: fineweb_100BT/sample/100BT/014_00003.

Size: 214M
Created table row count: 130859092
Time from start: 4:06:40.370777

File 135/150: fineweb_100BT/sample/100BT/003_00003.

Size: 2G
Created table row count: 131908729
Time from start: 4:15:31.843165
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File 136/150: fineweb_100BT/sample/100BT/001_00003.

Size: 1G
Created table row count: 132960371
Time from start: 4:24:42.440355

File 137/150: fineweb_100BT/sample/100BT/001_00006.

Size: 2G
Created table row count: 134014982
Time from start: 4:33:08.637923

File 138/150: fineweb_100BT/sample/100BT/004_00008.

Size: 1G
Created table row count: 135062623
Time from start: 4:42:35.145125

File 139/150: fineweb_100BT/sample/100BT/013_00005.

Size: 2G
Created table row count: 136116356
Time from start: 4:51:22.587171

File 140/150: fineweb_100BT/sample/100BT/000_00002.

Size: 2G
Created table row count: 137175935
Time from start: 5:01:00.468476

File 141/150: fineweb_100BT/sample/100BT/009_00002.

Size: 2G
Created table row count: 138217602
Time from start: 5:10:04.730768

File 142/150: fineweb_100BT/sample/100BT/011_00002.

Size: 2G
Created table row count: 139258309
Time from start: 5:18:23.841829

File 143/150: fineweb_100BT/sample/100BT/010_00000.

Size: 2G
Created table row count: 140299012
Time from start: 5:25:47.866903

File 144/150: fineweb_100BT/sample/100BT/013_00007.

Size: 2G
Created table row count: 141352724
Time from start: 5:34:58.433079

File 145/150: fineweb_100BT/sample/100BT/004_00009.

Size: 2G
Created table row count: 142400324
Time from start: 5:44:22.919270

File 146/150: fineweb_100BT/sample/100BT/007_00004.

Size: 2G
Created table row count: 143446963
Time from start: 5:54:32.355219

File 147/150: fineweb_100BT/sample/100BT/006_00009.

Size: 2G
Created table row count: 144494613
Time from start: 6:03:11.414636

File 148/150: fineweb_100BT/sample/100BT/006_00006.

Size: 1G
Created table row count: 145542270
Time from start: 6:15:49.798877

File 149/150: fineweb_100BT/sample/100BT/013_00004.

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet

parquet



Size: 2G

Created table row count: 146597987

Time from start: 6:22:12.993619

File 150/150: fineweb_100BT/sample/100BT/008_00009.parquet
Size: 16

Created table row count: 147639585

Time from start: 6:28:43.843504

Uploaded in 6:28:43.843592

3a 8,5 yacoB MHI 3arpys3uId CIMILI CpefHero pasMepa U IIOJIYyYUIN TabIUIly pasMepoM B 147 MJIH CTPOK.
TekcThl, coOOpaHHbIe B 9TOM TabOJIUILE, IIPEeACTABILI0T 060 0110 B 100 mnpa / 18,5 TpnH—TO eCTh, OKOJIO
0,5% OT TEKCTOB BCEro aTa-ceTa.

Hripke MBI 6y/1eM UCII0JIB30BaTh U 3TOT CIMILI, ¥ IPEbIAYIITUI MeHbIIIeT0 pa3Mepa.

OuKCcTKAa U MOATOTOBKA TaHHBIX

11 masbHeNIe paboTsel HaM OyAyT HY>KHBI He BCe KOJIOHKH UCXOAHBIX Ta6/IUIl. MBI OCTaBUM TOJIBKO T€
KOJIOHKH, KOTOpbIe MOTYT II0HaJOOUTHCS /IJIs1 HAIlleTO aHaIn3a:

* text — cOOGCTBEHHO MOJIHBIN TEKCT HEKOTOPOU Be6-CTPaHHUITHL.

* date—aTa, B KOTOpPyXo OBLI IIOJy4YeH [TaHHBIM TeKCT. MblI IipeobpadyeM ee B Tui TIMESTAMP c
IIOMOIIBI0 GYHKITUU strptime v regexp_extract.

* url—ajgpec Beb6-CTpAaHUITHI, HA KOTOPOM pasMelraeTcs MAaHHBIA TEeKCT. MOXKET ITOHAMO0OUTHCS IJIs
aHaJIN3a, CBSI3aHHOTO C reorpapUUecKUM pacipesieieHHEM.

* dump — MaeHTUOHUKATOP AamIra. Mo>KeT ITOHA06UTHCS 11T pa3bueHUs TEKCTOB Ha IMOTPYIIIILI.

* id—ugeHTHdUKaTOp TeKcTa. COXpaHUM ero [Jid TOro, 4YTOO6bl HMETh BO3MOKHOCTH IIPHU
HeO0XO0IUMOCTH CTPYIIIIMPOBATh IIpejIoKeHUsl (Ha KOTOpble MBI pa3o6beM TeKCThI) II0 HUCXOJHBIM
TeKCTaM.

Ham aHanmms 6yJeT 3aK/I0YaTbCi B TOM, UYTO MBI Oy/leM BBIYHCJIATH YacTOTy YIIOMHHAaHUM B TeKCTax
HEKOTOPHIX CJIOB MJIM COUYEeTaHHUM CJIOB B 3aBHCHUMOCTH OT IIepHojia BpeMeHH. UTOOBI aTa yacToTa ObLIa
6oJIee II0Ka3aTeJIbHOM, MBI pa300beM TeKCThI U3 KOJIOHKH text Ha IIpe/yIo’KeHUs € IIOMOIIBI0 PETrYJIIPHBIX
BBIpa’KeHUU U 6yZleM BBIYHCISATh YacTOTy YIIOMHUHAHUN He I10 TeKCTaM, a I10 IIpe/IosKeHusIM. MEI 6yieM
IIOICUUTHIBAaTh KOJIMYECTBO TAaKHUX IIPeJJIO’KEHHH, B KOTOPBIX HMCKOMOe CJIOBO HJIM COYeTaHHE CJIOB
BCTPeTUJIOCH XOTs OBl OUH pas.

Jl11 pasbueHUd Ha IIpe/Io’KeHUs UCII0JIb3yeM QYHKITUIO regexp_split_to_table.

COS,Ha,I[I/IM Ta6JII/IHy OYUYHIITEHHBIX JaHHBIX C paSGI/IeHI/IEM TEKCTOB Ha ITPeaIOKEHHA:

CREATE OR REPLACE TABLE demo.fineweb_sample_100BT_sent AS
SELECT
regexp_split_to_table(text, "(\.\s)|(\?\s)|(\!\s)|[(\n)") AS sentence,
url,
dump,
id,
strptime(regexp_extract(date, 'A.{10}"), "%x') AS time_stamp
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FROM demo.fineweb_sample_100BT

Done in 14 min. 20 sec.

HpOBepI/IM, CKOJIBKO CTPOK B C03HaHHOfI TaGJII/IHe C IIpeJIOKEHUAMMU:

SELECT count(*) AS "row count"
FROM demo.fineweb_sample_100BT_sent

Done in 15 min. 50 sec.

fmmmmmmm e +
| row count |
R +
| 4944294138 |
frmmmmmmmm +

MBI TTOJTYYHJTH TaOIUITy OUUITIEHHBIX 1 ITOATOTOBJIEHHBIX JTaHHBIX JIMHOM 4,9 MUIPJ, CTPOK.

[IpoBepuM JIaHHBIE B CO3JITaHHOH TabIHIIe:

SELECT * FROM demo.fineweb_sample_100BT_sent
LIMIT 5

Done 1in 8.3 sec.

b o e e
_______________________________________________________________ +
____________________________________________________________________________ "
----------------- fom e e e e e e e e e e e e e e e e e e e e e e

| sentence

| url | dump

| id | time_stamp |

b o e e o e
_______________________________________________________________ +
____________________________________________________________________________ +
----------------- R

| - There has been an injunction petition against the appointment of a new EC boss
| https://yen.com.gh/113014-supreme-court-petitioned-injunction-ec-boss.html | CC-MAIN-2019-
09 | <urn:uuid:1f15e5e0-1d05-4b0a-a457-3e007cbaddd3> | 2019-02-17 00:00:00 |



| - A concerned citizen, Fafali Nyonator, who earlier sued the attorney general, is now
begging the Supreme Court over a replacement for Charlotte Osei |
https://yen.com.gh/113014-supreme-court-petitioned-injunction-ec-boss.html | CC-MAIN-2019-09
| <urn:uuid:1f15e5e0-1d05-4b0a-a457-3e007cbaddd3> | 2019-02-17 00:00:00 |

| - Charlotte Osei was sacked by the president on the basis of misbehaviour and incompetence
| https://yen.com.gh/113014-supreme-court-petitioned-injunction-ec-boss.html | CC-MAIN-2019-
09 | <urn:uuid:1f15e5e0-1d0@5-4b0a-a457-3e007cbaddd3> | 2019-02-17 00:00:00 |

_______________________________________________________________ +
____________________________________________________________________________ +
————————————————— et e S e

| A concerned citizen, Fafali Nyonator, has petitioned the Supreme Court to stop Nana Addo
from appointing a new electoral commissioner | https://yen.com.gh/113014-

supreme-court-petitioned-injunction-ec-boss.html | CC-MAIN-2019-09 | <urn:uuid:1f15e5e0-1d05-
4b0a-a457-3e007cbaddd3> | 2019-02-17 00:00:00 |

| Fafali Nyonator, who had earlier prayed the court to reverse the sacking of Charlotte Osei,
has now filed this new injunction to fast-track the situation | https://yen.com.gh/113014-
supreme-court-petitioned-injunction-ec-boss.html | CC-MAIN-2019-09 | <urn:uuid:1f15e5e0-1d05-
4b0a-a457-3e007cbaddd3> | 2019-02-17 00:00:00 |

AHaslormuHOe pa3bueHHe Ha IIPejI0cKeHHUsI MbI C/leJIaTd U I MaJsioro camiiia (10BT), 3amucaB JaHHBIE B
Tabsmiry demo. fineweb_sample_10BT_sent.

BoT ee pasmep:

SELECT count(*) AS "row count"
FROM demo.fineweb_sample_10BT_sent

MaJielfi caMILT MMeeT pasmep 497 MUIH CTPOK, TO eCTh IpUMepHO B 10 pas MeHbIle caMIuIa 100BT, kak 1

331



0K 1aJIOCh.

AHa/us

Ha ocHOBe cpOpMHPOBaHHBIX BHIIIIE JaHHBIX 3a CUeT UX 00beMa U HHGOpMaIUu 0 BpeMeHHOM IlepHofe
MO’KHO IIOJyYUTH CaMyl0 PasHOOOpasHyH CTaTHUCTHKY. OrpaHHYUMCS 3[leCb TOJBKO HEeCKOJbKHUM
IIpUMepaMHU: IIOCTPOUM IpadUKU C TPeHJaMHU I10 pa3HbIM HabopaM GJIM3KUX CYIITHOCTEN, TAKUX KaK BH/IbI
CIIOpPTa, pa3Hble COITHaIbHbIE CeTH, IONYJIIPHbIEe My3bIKaJIbHbIe UCIIOJHUTEIN U IIpoUre 00IeMUPOBEIe
SIBJICHUS.

Buarl criopra

BosbMeM ueTwIpe Buja criopta (basketball, yoga, baseball, soccer) ¥ BEIUMCIMM UacTOTY UX YIIOMUHaHUUA
(KosIMuecTBO IIpeJJIoKeHUH, I7le OHU BCTPEeYaroTCsd, [eJIeHHOe Ha 00Illee KOJIWNUYEeCTBO IIPeJIO’KEHUMN B
JaHHOM BpPEMEHHOM IIepuofie) C CerMeHTallel II0 KBapTajaM. /[JI1 3TOTO HCII0JIb3yeM OQYHKIIHI0
date_trunc c mapameTpoM quarter.

UT06BI HAaWTU KJIHUYEBOE CJI0BO B IIPeJIOKEHUU OyIeM HCII0JIb30BaTh QYHKITUIO regexp_matches, orricaB
peryJjsgpHoe BhIpa’keHHe TaK, YTOObI HAIIUIUCh TOJIBKO IIOJIHBIE CJI0BA, He IBJIIOIUECTd YacTIMU JPYTUX
CJI0B. Ycsi0BUd OyZieM 3a/1aBaTh C ITIOMOIIBI0 BeIpaskeHUs CASE.

JlJ1d HavaJia cfiejiaeM 3TO Ha MaJioM caMmIuie (Tabsuiia demo. fineweb_sample_10BT_sent).

SELECT
date_trunc('quarter', time_stamp) AS period,
count(*) AS sent_cnt,
(count(CASE
WHEN regexp_matches(sentence, '(?:M|[[:punct:]]| )basketball(?:[[:punct:]]|
|$)', "i") THEN 1
END)/sent_cnt)*1074 AS "basketball, mentions per 10k sentences",

(count (CASE
WHEN regexp_matches(sentence, '(?:M|[[:punct:]]| )yoga(?:[[:punct:1]1| |$)",
"i"') THEN 1
END)/sent_cnt)*1074 AS "yoga, mentions per 10k sentences",
(count (CASE

WHEN regexp_matches(sentence, '(?:M|[[:punct:]]| )baseball(?:[[:punct:]]]|
|$)', "i') THEN 1
END)/sent_cnt)*1074 AS "baseball, mentions per 10k sentences",
(count(CASE
WHEN regexp_matches(sentence, '(?:M|[[:punct:]]| )soccer(?:[[:punct:]1]]| |$)",
"i"') THEN 1
END)/sent_cnt)*1074 AS "soccer, mentions per 10k sentences",
FROM demo.fineweb_sample_10BT_sent
GROUP BY period
ORDER BY period;

Done in 2 min. 12 sec.



| period | sent_cnt | basketball, mentions per 10k sentences | yoga, mentions per 10k
sentences | baseball, mentions per 10k sentences | soccer, mentions per 10k sentences |

e T e R R TP
e ettt +

| 2013-04-01 | 4707333 | 6.373035432165092 785016483856145
| 8.008781193087465 | 4.204079040084906 |
tommmmmme oo tommmmmm o oo
e T e R L P
e e TR +

| 2013-10-01 | 4627481 | 7.617535328616152 878455902898359
| 8.780154905012036 | 5.026492815421609 |
LR T T e EREEEEE e e e
e T e LT TP
e it +

| 2014-01-01 | 4702545 | 8.52729745276228 6113519381526387
| 8.114754882728395 | 4.280660791124806 |

e nnEEE T tommmmmm o oo
e e T e T
e e +

| 2014-04-01 | 4279243 | 8.48280875846499 596253589712012
| 9.167509300126214 | 4.290478479488077 |
 nEEEE R  EREEEEE e e
e TR o

e e +

| 2014-07-01 | 13423596 | 7.719243040389475 5753158840596813
| 8.517836800213594 | 4.352038008295244 |
 nEEEE R ERREEEE o m oo
e T e e
e ittt +

| 2014-10-01 | 13341406 | 7.458734109433443 7575804229329353
| 8.58530202888661 | 4.456801629453447 |

R nEEEE R  EnREEEE e e LT PP
e e LT T TR
e e PP +

| 2015-01-01 | 11438818 | 7.504271857459398 6375102742258862
| 8.327783517492804 | 4.397307484042495 |

S ERDEEEEE  EnREEEE R e TP
e e R e T EE TR
e +

| 2015-04-01 | 10339615 | 7.256556457856506 5349106325525663
| 8.218874687307023 | 4.199382665602153 |

R REEEEEE O EnREEEE e e TP
e it et T
e PP +

| 2015-07-01 | 11986615 | 7.163823981999923 389331767141933
| 8.131570088803219 | 4.187170439694609 |
 EREEEEEEE R EEEREEEE e T
e it e et
e L TR +
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Tereps IToCcTpOUM rpadHuK Ha OCHOBE II0JIyY€HHBIX Pe3yIbTaTOB:

(# Run (%} Errors Output B Chart ama py sql E B
¥ metric X Axis:
— bassbsll, mentions per 10k sentences  — basketball, mentions per 10k sentences  — soccer, mentions per 10k sentences — yoga, mention:
period

¥ Axis:

basketball, mentions p... =
yoga, mentions per 10... =
baseball, mentions per... =

soccer, mentions per 1...

Split:
3_
e ~—
~\/ ¥ Metric
z
1 Chart Type:
D T T T 1 une
2014 2015 2018 2017 2018 2019 2020 2021 2022 2023 2024
period

MBI BUAYM, UTO 4acTOTa YIIOMUHAHWUM HMOTM 3a IIOCJIeJHHe rojbl BbIPOCJa U OOOrHasla JApyrue BUJBI
CIIOpTa, a YyacToTa yIIOMUHaHUU 6ackeT6os1a ¥ Gericbosia yIiaja U CpaBHSJIACh C 4acTOTOM g dyTohosIa
(soccer). Takyke MbI BUIUM ITUK YIIOMUHAHUU soccer, KOTOPBIM IpuxoaAuTca Ha 2018 rog, — MMeHHO Torja
IIPOBOJUJICS YeMIIMOHAT MHUpa 110 GyTOOITy.

OTMeTHM, YTO TIIOPSAOK aOCOMIOTHBIX BeJWYUH 4YHCeJ, KOTOpble MBI peajlbHO
CpaBHUBaeM B 3TOM aHaiu3e, — 10N 1y1g KaXK[oro mepuoga. ITO JOCTATOYHO OOJIBIIION

o IIOPSOK IS TaKOro CpaBHeHMs. Ho I KaKUX-TO APYrUX HAGOPOB CJIOB IOPSIIOK UX
YIIOMUHAHUU MOKeT OBITh CUJIBHO HIDKE, U B TAKOM CJIydae CpaBHEHHE MOYKeT He OBITh
CTaTUCTUYECKH 3HAUHNMBIM.

Teltephb BRIYUCIHM Te >Ke TJaHHbIe I 60/IbIIero camInta — 100BT.

SELECT

date_trunc('quarter', time_stamp) AS period,

count(*) AS sent_cnt,

(count(CASE

WHEN regexp_matches(sentence, '(?:M|[[:punct:]]| )basketball(?:[[:punct:]]|
|$)", 'i') THEN 1
END)/sent_cnt)*1074 AS "basketball, mentions per 10k sentences",
(count (CASE
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WHEN regexp_matches(sentence, '(?:M|[[:punct:]]| )yoga(?:[[:punct:]1]| |$)",
"i') THEN 1
END)/sent_cnt)*1074 AS "yoga, mentions per 10k sentences",
(count (CASE
WHEN regexp_matches(sentence, '(?:M|[[:punct:]]| )baseball(?:[[:punct:]]]|
|$)', "i') THEN 1
END)/sent_cnt)*1074 AS "baseball, mentions per 10k sentences",
(count(CASE
WHEN regexp_matches(sentence, '(?:M|[[:punct:]]| )soccer(?:[[:punct:]1]]| |$)",
"i"') THEN 1
END)/sent_cnt)*1074 AS "soccer, mentions per 10k sentences",
FROM demo.fineweb_sample_100BT_sent
GROUP BY period
ORDER BY period;

Done in 21 min 10 sec.

fmmmmm e fmmmmmmmm e T T
e e e
o +

| period | sent_cnt | basketball, mentions per 10k sentences | yoga, mentions per 10k

sentences | baseball, mentions per 10k sentences | soccer, mentions per 10k sentences |

e it e et
e L TR +

| 2013-04-01 | 45851328 | 7.0796204637737 | 3.1523623481527077
| 8.095076330177395 | 4.189191641297717 |

R EEEEEEEEE  EEEREEEEE e e T
e e T
e TR +

| 2013-10-01 | 46286108 | 7.753514294180881 | 2.6859030791701044
| 8.564340730484403 | 4.452091759367628 |

R EEEEEEEEE  EEELEEEEE e e
e LT et P
e e T TR +

| 2014-01-01 | 46377153 | 8.495993706211332 | 2.593518407652147
| 8.308185713771607 | 4.173175528907521 |

R EEEEEEEEE tommmmmmm e e e
e T e R R TP
e ettt +

| 2014-04-01 | 42865408 | 8.010188541772424 | 2.757234924720651

| 8.569147411357894 | 4.313034883512598 |
tommmmmme oo DT E T e e e
e T e R L P
e e TR +

| 2014-07-01 | 136422305 | 7.843145591184667 | 2.6447288073603508
| 8.749155792375742 | 4.409249645796558 |
LR T T DT E T e T
e T e LT TP
e it +

| 2014-10-01 | 132901499 | 7.627528715834876 | 2.7515867221332093
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| 8.380417138861617 | 4.4450965899188235

fommmmmmmmma- P o m e
e - e

L LT T +

| 2015-01-01 | 113174872 | 7.762677213365879 | 2.708993565285411
| 8.447899989672619 | 4.289291354356469 |

o o—omoin—oo- RS R S S S S S S

o m e - e e
T P +

| 2015-04-01 | 103388014 | 7.453958831243242 | 2.6753584801425823
| 8.360059996896739 | 4.245850007332572 |
fooim—oin—oo- fos—mim—in—-o- R S S S S S e S S

m e m e e

=== m e e mmmemmmemomooe- +

| 2015-07-01 | 120472087 | 7.281520739322794 | 2.5748703099996932
| 8.204224103795926 | 4.192506435121357 |
Posoomonooons Poooooononos Pomooooosoonanonnoonoonnnonoononoo0moo00

e e T

R S S S S S S S S S +

| ..

| ..

Fommm oo dommm oo R T s L T

o m e i m e
S S S S S S S S S +

43 rows

[HocTpouM rpaduxk:

® Run Output B Chart ama py sgl =B O

¥ metric X Axis:
— baseball, mentions per 10k sentences — basketball, mentions per 10k sentences  — soccer, mentions per 10k sentences — yoga, mentions

period =

¥ Axis:

basketball, mentions p...
yoga, menkions per 10...

baseball, mentions per...

®ooHK K K

soccer, mentions per 1...

Split:
a2 Y IMetric
1 Chart Type:
0 T T T T 1 Line
2014 2015 2018 2017 2018 2010 2020 2021 2022 2023 2024
period

B 1aHHOM cily4ae IIOpS/0K abCOMITHBIX YHCesl, KOTOpble CpaBHUBAIOTCS, — 1075, 11 MBI MO’KeM OTMETUTD,
4TO Ha 3TOM rpaduke JUHUM Oojiee CIJIaKeHHBIe, 4eM Ha IIpe[blIyIleM. ITO Ba>KHBI MOMEHT — Ha
6osbllteM oO0beMe JaHHBIX Ha rpaduke CTaHOBUTCI MeHbllle CIy4YalMHBIX QUYKTyallMd, U OCTaXTCA

336



TOJIBKO peaJIbHbIE€ TPEH/EBI. JTO CBUAETEJIBCTBYET O TOM, YTO, BO-IIEPBEIX, IaHHbBIE€ KOHCHUCTEHTHEI, a BO-
BTOPBIX O TOM, YTO HaIl aHaJ/JIM3 PACKPBIBAET pPe€a/IbHbl€ 3aKOHOMEPHOCTH, IIPHUCYTCTBYIOIIIHME B 3THUX
TeKCTax.

Jlasee MBI 6yZieM IIPOU3BOAUTH BCe BBIUMCIIEHUS TOJILKO Ha OosbleM camiie — 100BT, Tak KaK 0UYeBUIHO,
4TO pe3yJIbTaThl aHA/IM3a Ha HeM II0Jy4aroTcs 6oJiee KaueCTBEHHBIMH, XOTS BpeMs pacyeToB 3aMeTHO
yBeJINYUBaeTCs.

Iphone nmpotus Android

Terepr Bo3bMeM [Ba cioBa: iphone M android M BBIYMCJIMM YaCTOTy YIIOMWHAHWMN IS 3TOM IIapbl
aHaJIOTUYHBIM 00pasoM, TOJBKO B KadeCTBe IIepHOJa CerMeHTalliyd BO3bMeM IOZ, a He KBapTa
(rcriosb3yeM mapamMmeTp year it QyHKITUU date_trunc).

O6paThTe BHMMaHHeE, UTO B CIydyae TAaKOro "Tpyboro" aHajusa MBI BBIOMpPaeM TOJIBKO
TaKye CJI0Ba WJIM COYETaHUs CJIOB, KOTOPBIE AOJDKHBI OBITH OJHO3HAUHBI B JIFOOOM
KOHTEeKCTe, TaK KaK Mbl HUKaK He IIpoBepsieM KOHTeKCT ¥ BO3MOJKHbIe 3HaUeHUs OZHOI'0
U TOTO >Ke cjIoBa. II0aTOMy TaKUM CII0OCO60M He YAACTCA IIpOaHaJIU3UPOBATh TPEH/bI IJId
IIOTEeHI[HaJIbHO MHOTO3HAYHBIX CJIOB, TAKUX, KaK Apple, Tak KaK MBI He CMO>KeM OT/[eJIUTh

o KOHTEKCTBI CO 3HaueHHeM fA6Moko OT KOHTEKCTOB CO 3HaueHHeM Komnanus Apple. [lis
TaKHUX CJIy4aeB CjeflyeT UCII0/Ib30BaTh O0Jiee "yMHBIe" CIIOCOOBI TEKCTOBOIO aHaIu3a. B
3TOM CMBICJIe CJI0BO android To)Ke He HAeaJbHO, TaK KaK OHO MOJXKET O3HaydaTbhb
4eJI0BEeKOIIO00HOr0 poboTa, a He OIlEpallMOHHYI0 cucTeMy OT Google. OmHAKO TaKUX
3Ha4YeHUM, BeposTHO, JOBOJBLHO Majo B 00IleM o6beMe, II03TOMY JJIs1 Iiejlell 3TOH
IeMOHCTpaliy Mbl IIpeHebperaeM sTUM GpaKTOM.

SELECT
date_trunc('year', time_stamp) AS period,
count(*) AS sent_cnt,
(count (CASE
WHEN regexp_matches(sentence, '(?:7|[[:punct:]1]| )iphone(?:[[:punct:]1]| |$)",
"i") THEN 1
END)/sent_cnt)*1074 AS "iphone, mentions per 10k sentences",
(count (CASE
WHEN regexp_matches(sentence, '(?:M|[[:punct:]1]| )android(?:[[:punct:]1]| |$)",
"i"') THEN 1
END)/sent_cnt)*1074 AS "android, mentions per 10k sentences",
FROM demo.fineweb_sample_100BT_sent
GROUP BY period
ORDER BY period;

Done in 15 min.

fommmmmmmeann fommmmmmeen- L e
mm m e +

| period | sent_cnt | iphone, mentions per 10k sentences | android, mentions per 10k
sentences |

fmmmmmmmmmma fmmmmmmmmmam mmm e
fmmmmmmeemeememmecemecmceeoae- +
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| 2013-01-01 | 92137436 | 8.932308470142363 | 6.485203256578575

LR T T DT E T e e
e e PP +

| 2014-01-01 | 358566365 | 8.693676552735225 | 7.024139032114738
|

R EEEEEEEEE  EEEREEEEE e
e +

| 2015-01-01 | 412559722 | 8.383974041944839 | 7.096621031754524
|

R nEEEE R  EREEEEE PP
e e E TR +

| 2016-01-01 | 378850555 | 8.389930958395983 | 7.349467918820919
|

LR T T DT E T e e
e e PP +

| 2017-01-01 | 695789958 | 7.304862540140311 | 7.5303185102881285
|

R EEEEEEEEE  EEEREEEEE e
e +

| 2018-01-01 | 632081943 | 7.747349934975124 | 8.756791838934086
|

R nEEEE R  EREEEEE PP
e e E TR +

| 2019-01-01 | 580360066 | 7.030893817563251 | 8.898475795541728
|

LR T T DT E T e e
e e PP +

| 2020-01-01 | 457671733 | 6.504247007975037 | 8.49984764079804
|

R EEEEEEEEE  EEEREEEEE e
e +

| 2021-01-01 | 524184633 | 6.855828602667183 | 9.621171019715872
|

R nEEEE R  EREEEEE PP
e e E TR +

| 2022-01-01 | 390360895 | 6.890623611261062 | 10.010813198898932
|

LR T T DT E T e e
e e PP +

| 2023-01-01 | 373505149 | 6.769973604835097 | 9.760695427521402
|

R EEEEEEEEE  EEEREEEEE e
e +

| 2024-01-01 | 48225683 | 7.098292418170625 | 10.690776530837313
|

R nEEEE R  EREEEEE PP
e e E TR +

[HocTpouM rpaduxk:
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® Run Oukput B Chart Ognha py sql =

¥ metric X Axis:
— android, mentions per 10k sentences — iphone, mentions per 10k sentences

period

Y Axis:

iphone, mentions per 1... =

android, mentions per ...

ol Split:

3 Y Metric
2

: Chart Type:
0 ! ! ! | Line

T T T T T T 1
2014 2015 2018 2m7 2018 2018 2020 2021 022 2023 2024
period

MBbI BUUM, UTO 4YacTOTa YIIOMUHAHUU 3THUX CJIOB B IIepBbIe TOABI HAIIEro IIeproia HabIAeHUN uMesa
OTHO COOTHOIIIEHHWE, a B IIOCJIeHHE T'OJbl — COOTHOIIIEHHEe H3MEeHUJIOCh, U android cTas yIIOMHHAThCI
yaile, 4yeM iphone. IlpuueM MBI HMeeM S$BHBIM MOMEHT BpeMeHH, KOIZa 3TO COOTHOIIIEHUe
usMeHwWwiIoCcb — 2017 rop.

B gaHHOM ciaydae abGCOIOTHBIM IIOPSIOK CpaBHUBAaeMbBIX YHCea (KOJTUYECTBO HpPeAIoKeHUM C
HaWIeHHBIM KJ/IIOUEBBHIM CJIOBOM B Ka)KJOM BpeMeHHOM Iiepuozie) — 1076. A 3HAUHUT, 3TO ele GoJiee
IOCTOBEPHBIE Pe3yIbTaThl, YeM B IIPEABIAYIIIEM IIPUMeEpE.

Mbl  cO3HaTeJIbHO He  3aHUMaeMCd 3[leCb  HHTepIpeTanuell  II0Jy4eHHBIX
Pe3yJIbTaTOB — TO eCTh He JieJlaeM YTBEP)KIeHUsI B iyxe Android evtuepan y Iphone u T.IL.
o Tak KaK 3THUX AAHHBIX MOJKeT ObITb HEeJOCTAaTOUHO JJIs TaKUX BBHIBOJIOB. Bce, UYTO MBI
TOYHO MOYKEM CKasaTb,—UTO B JJaHHOM /[laTa-CeTe YacToTa YIIOMUHAHUN ITaHHBIX
I10C/Ie/loBaTeIbHOCTENM CHMBOJIOB MeHsIeTCsI 00Hapy >KeHHBIM HaMH 00pa3oM.

Instagram, Tiktok u Facebook

CpaHMM aHaJIOTUYHBIM 00pa3soM 4acTOTy YIIOMUHaHHUN HasBaHHUM TpeX COLMAIbHBIX ceTed — Instagram,
Tiktok u Facebook . CermenTHpyeM BpeMeHHEIe IEPHOZIBI TAaK ke, KaK M B IIPe/bIAyINeM IIpuMepe, — II0

ropy.

SELECT
date_trunc('year', time_stamp) AS period,
count(*) AS sent_cnt,
(count(CASE
WHEN regexp_matches(sentence, '(?:A|[[:punct:]]| )instagram(?:[[:punct:]]|
|$)", 'i') THEN 1
END)/sent_cnt)*10”"4 AS "instagram, mentions per 10k sentences",
(count(CASE
WHEN regexp_matches(sentence, '(?:M|[[:punct:]]| )tiktok(?:[[:punct:1]| [$)',
"i') THEN 1
END)/sent_cnt)*107"4 AS "tiktok, mentions per 10k sentences",
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(count (CASE

WHEN regexp_matches(sentence, '(?:A|[[:punct:]]| )facebook(?:[[:punct:]]|
|$)', 'i') THEN 1
END)/sent_cnt)*1074 AS "facebook, mentions per 10k sentences",
FROM demo.fineweb_sample_100BT_sent
GROUP BY period
ORDER BY period;

Done in 18 min.

fmmmmm e fmmmmmmmm e T o
e e e +

| period | sent_cnt | instagram, mentions per 10k sentences | tiktok, mentions per 10k
sentences | facebook, mentions per 10k sentences |

fmmmmm e fmmmmm e e e e

o mm e o m e +

| 2013-01-01 | 92137436 | 1.0193467940653351 0.001519469241579503
| 17.571359376659885 |

tmmmmm e tmmmm - b
o o= m e +

| 2014-01-01 | 358566365 | 1.4433869166730124 0.0020916630035837298
| 17.000172339087076 |

fmmmmm e fmmmmmmmm e T o

e e e +

| 2015-01-01 | 412559722 | 1.5202647436338927 0.001793679703904784
| 15.789156460600873 |

fmmmmm e fmmmmm e e e e

o mm e o m e +

| 2016-01-01 | 378850555 | 1.7838960272870659 0.001821298638456528
| 15.182239867643853 |

tmmmmm e tmmmm - b
o o= m e +

| 2017-01-01 | 695789958 | 3.4984264604750157 0.0018827520934126501
| 17.897743215201732 |

fmmmmm e fmmmmmmmm e T o

e e e +

| 2018-01-01 | 632081943 | 5.519062897830637 0.0023889307655795508
| 19.484483200938396 |

fmmmmm e fmmmmm e e e e

o mm e o m e +

| 2019-01-01 | 580360066 | 7.6474076353833755 0.07197256056553002

| 20.044349502158887 |

tmmmmm e tmmmm - b
o o= m e +

| 2020-01-01 | 457671733 | 8.440044952481259 0.45615664011305673

| 19.919429894089614 |

fmmmmm e fmmmmmmmm e T o

e e e +

| 2021-01-01 | 524184633 | 9.314599651760489 1.0264513038481233

| 18.85459698319695 |

fmmmmm e fmmmmm e e e e



e e PP e e +

| 2022-01-01 | 390360895 | 10.123042678237534 | 1.7644441562211297
| 17.806343025215167 |

S ERDEEEEE s e
e it o +

| 2023-01-01 | 373505149 | 11.046086007237346 | 2.491960291556784
| 17.33796714004604 |

e nnEEE T e s e e L TP

e TR e e LT PP +

| 2024-01-01 | 48225683 | 11.278430209065158 | 3.2198610852229916
| 16.58514613468512 |

R EEEEEEEEE Hommmm oo e
e e PP e e +

[TocTpouM rpaduK Ha OCHOBE 3TUX JJaHHBIX:

® Run Output B Chart dBbha opsal FBEQ
y metric X Axis:
— facebook, mentions per 10k sentences  — instagram, mentions per 10k sentences  — tiktok, mentions per 10k sentences
25 period

¥ Axis:
18
5 instagram, mentions p... =

tiktok, mentions per 1... =

facebook, mentions pe... =

Split:

Y Metric

2 Chart Type:

T T T T T T T T T Line
2014 2015 2015 2m7 2018 2018 2020 2021 022 2023 2024
period

Telegram, Whatsapp u Snapchat

CpaBHUM aHAOJTUYHBIM 00pasoM 4YacTOTy YIIOMMHAHUU TpexX MecceHKepoB— Telegram, Whatsapp u
Snapchat.

SELECT
date_trunc('year', time_stamp) AS period,
count(*) AS sent_cnt,
(count (CASE

WHEN regexp_matches(sentence, '(?:A|[[:punct:]]| )telegram(?:[[:punct:]]|
|$)', "i') THEN 1

END)/sent_cnt)*107"4 AS "Telegram, mentions per 10k sentences",
(count (CASE

WHEN regexp_matches(sentence, '(?:M|[[:punct:]]| )whatsapp(?:[[:punct:]]]|
|$)', 'i') THEN 1

END)/sent_cnt)*1074 AS "Whatsapp, mentions per 10k sentences",
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(count(CASE
WHEN regexp_matches(sentence, '(?:A|[[:punct:]1]| )snapchat(?:[[:punct:]]|
|$)', 'i') THEN 1
END)/sent_cnt)*107A4 AS "Snapchat, mentions per 10k sentences",
FROM demo.fineweb_sample_100BT_sent
GROUP BY period
ORDER BY period;

Done in 17 min.

fmmmmm e fmmmmmmmm e T
T e +

| period | sent_cnt | telegram, mentions per 10k sentences | whatsapp, mentions per 10k
sentences | snapchat, mentions per 10k sentences |

fmmmmm e fmmmmm e = e e e
e m +

| 2013-01-01 | 92137436 | 0.3060645186610142 | 0.051770487730958784
| 0.03169178703865821 |

tmmmmm e tmmmm - e

= e e = e +

| 2014-01-01 | 358566365 | 0.3217256587912254 | 0.1441016365268951
| 0.09722049640657177 |

fmmmmm e fmmmmmmmm e T
T e +

| 2015-01-01 | 412559722 | 0.32681328983443514 | 0.16872708674163786
| 0.11406833360237721 |

fmmmmm e fmmmmm e = e e e
e m +

| 2016-01-01 | 378850555 | 0.3132897614469642 | 0.2481189449491502
| 0.20617628499976726 |

tmmmmm e tmmmm - e

= e e = e +

| 2017-01-01 | 695789958 | 0.2574052671222944 | 0.5349459211367348
| 0.5540177686784034 |

fmmmmm e fmmmmmmmm e T
T e +

| 2018-01-01 | 632081943 | 0.31631974653640754 | 1.0093469795576806
| 0.8475799790407871 |

fmmmmm e fmmmmm e = e e e
e m +

| 2019-01-01 | 580360066 | 0.3853814435261299 | 1.334981583657067
| 0.8109276078275173 |

tmmmmm e tmmmm - e

= e e = e +

| 2020-01-01 | 457671733 | 0.506236202269455 | 1.626689931492885
| 0.8016225900497115 |

fmmmmm e fmmmmmmmm e T
T e +

| 2021-01-01 | 524184633 | 0.8994922214745659 | 1.8942371399124935
| 0.7451954433772956 |

fmmmmm e fmmmmm e = e e e



e T e P +

| 2022-01-01 | 390360895 | ©.9157935760957818 | 2.116707924855024
| 0.8491885438473543 |

Fommm - oo o

o m e Fmm e e +

| 2023-01-01 | 373505149 | 1.1152724430045273 | 2.4411176189702273
| 0.8787027458087331 |

e Hommmmmmm oo et e T L e
e e e e +

| 2024-01-01 | 48225683 | 1.1342503951680685 | 2.7792245057472797
| 9.8791995750480092 |

Fommm e o o m e e
e e +

[TocTpouM rpaduxk:

® Run Oukput B Chart gama py sql EE O

y metric X Axis:

— c=napchat, mentions per 10k sentences — telegram, mentions per 10k sentences — whatsapp, mentions per 10k sentences
28 period
26
2.4 ¥ Axis:
232 B

telegram, mentions pe... =
20
. whatsapp, mentions p... =
15 snapchat, mentions pe...
=144
12 —
1.0 Splik:
ik} .
Y Metric

0.6
0.4

- Chart Type:
02
0o : ; : : ; : ; ; : ; . Line

2014 2015 2018 2017 2018 2019 2020 2021 2022 2023 2024
period

IVI)]EBIi[I(ilJII)III)I(3 HCIIOJTHHUTEJIN

Tereps cpaBHHUM 4YacTOTY YIIOMHHAHUM MYy3bIKaJbHBIX ucrionHUTesed Taylor Swift, Billie Eilish u Lady
Gaga. C TOM ke ceTMeHTAaIler — I10 TO/Y.

SELECT
date_trunc('year', time_stamp) AS period,
count(*) AS sent_cnt,
(count(CASE
WHEN regexp_matches(sentence, '(?:M|[[:punct:]]| )taylor swift(?:[[:punct:]]|
|$)", "i') THEN 1
END)/sent_cnt)*1075 AS "Taylor Swift, mentions per 100k sentences",
(count (CASE
WHEN regexp_matches(sentence, '(?:7|[[:punct:]]| )billie
eilish(?:[[:punct:1]| |$)", '"i") THEN 1
END)/sent_cnt)*1075 AS "Billie Eilish, mentions per 100k sentences",
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|$)II

(count (CASE

WHEN regexp_matches(sentence, '(?:M|[[:punct:]]| )lady gaga(?:[[:punct:]]|

"i"') THEN 1

END)/sent_cnt)*1075 AS "Lady Gaga, mentions per 100k sentences",
FROM demo.fineweb_sample_100BT_sent
GROUP BY period
ORDER BY period;

Done in 17 min.

tom e tmmm - R TR
e R e +

| period | sent_cnt | taylor swift, mentions per 100k sentences | billie eilish,
mentions per 100k sentences | lady gaga, mentions per 100k sentences |

e tomm e o
R o +

| 2013-01-01 | 92137436 | 3.9126332970672206 | 0

| 5.4928813083099035 |

T tomm oo oo
o o +

| 2014-01-01 | 358566365 | 3.9928452296411012 | 0

| 4.933256916052346 |

tom e tmmm - R TR

e R e +

| 2015-01-01 | 412559722 | 3.8854980612964445 | 0

| 4.321798529813824 |

e tomm e o
R o +

| 2016-01-01 | 378850555 | 3.6819267692507403 | 0.0007918689732419686
| 4.09607424225629 |

T tomm oo oo
o o +

| 2017-01-01 | 695789958 | 3.296253378810621 | 0.003018152210814172
| 3.531956694321823 |

tom e tmmm - R TR

e R e +

| 2018-01-01 | 632081943 | 3.329473374941831 | 0.026578832358765864
| 3.0299868888993085 |

e tomm e o
R o +

| 2019-01-01 | 580360066 | 2.812391988390187 | 0.19074365464697562
| 2.7451923268614418 |

T tomm oo oo
o o +

| 2020-01-01 | 457671733 | 2.445202356423441 | 0.417329684636652

| 2.2345710391513296 |

tom e tmmm - R TR

e R e +

| 2021-01-01 | 524184633 | 2.424718162235786 | 0.609327286402919

| 2.1156667521003043 |

e tomm e o



e e e PP e e P +

| 2022-01-01 | 390360895 | 2.3032532497908123 | 0.6873126981635801
| 2.1136850810837498 |

Fommm - oo o

e e i m e +
| 2023-01-01 | 373505149 | 2.72472816700045 | 0.6548771835003538
| 1.8395998069627634 |

e Hommmmmmm oo e T
TR L R T +
| 2024-01-01 | 48225683 | 3.83820380522138 | 0.7029449432577244
| 1.4183313899359393 |

Fommm e o o m e
et et et +

[TocTpouM rpaduK Ha OCHOBE 3TUX JJaHHBIX:

(® Run Cutpuk B Chart Ogmbha py sql =
X Axis:
¥y metric
— hillie efish, mentions per 100k sentznces  — lady gaga, mentions per 100k sentences  — taylor swift, mentions per 100k sentences DEI'iOd X
5.5

50 _\ Y Axis:

taylor swift, mentions ... =
billie eilish, mentions p... =

lady gaga, mentions pe... =

20 B ——

‘\ Split:
15 —
Y Melric

10

05

Chart Type:
UD T T T T T T T T T T 1
2014 2015 2016 207 2018 2019 2020 2021 2022 023 2024 Line
pericd

O6paTuTe BHHMaHHe, YTO B JaHHOM CcJjy4yae abCOIOTHbIe ITMOPHI Ha IIOPSJOK MeHbIlle, YeM B
IIpeBIYINIX IIpUMepax, II09TOMY B 3aIIpOoCe MBI YMHOKaeM pe3yJIbTaThl Ha 1075 1 HUCII0Ib3yeM IOIIHICH
s rpaduka mentions per 100k sentences (ynomuHaHuii Ha 100 melcsiu npedA0NCEHUTL).

Mp!I IToKasaH, KakK ¢ IOMOIb0 Tengri MO>KHO aHaJIU3UPOBATH TEKCTOBBIE KOPIyca OYeHb GOJIBIIIOTO
06'beMa TaKUM IIPOCTHIM HHCTPYMEHTOM, KaK PeryJsipHble BRIPayKeHMUs.

[1] Instagram u Facebook mpuHaiexaT KoMIIaHUU Meta, TpU3HaHHOM 9KCTPEMUCTCKOM U 3alIpellleHHON Ha TeppUTOPUH PD.
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As1paBUTHBIN YKa3aTe b

O6IIMH CIMCOK BEIpaKeHUH SQL, QyHKITHI U TUIIOB JaHHBIX CO CKBO3HBIM a/IGaBUTHBIM IIOPSIKOM.

abs

add

ALTER ROLE

ALTER SCHEMA
ALTER USER

ALTER WORKER POOL

ALTER WORKER POOL
SET DEFAULT

any_value
array_agg
AS

avg

BIGINT
BIGINT[]
BLOB

BOOL

BOOL[]
BOOLEAN
BOOLEAN[ ]
BPCHAR
BPCHAR[ ]
BYTEA

CASE

cast

ceil
ceiling
CHAR

CHAR[ ]
char_length
character_length

chr
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dyHKITUA
OyHKITUA
BripakeHue SQL
Bripaskenue SQL
BripakeHue SQL
BripaskeHune SQL

BripakeHue SQL

OYHKITUA
dyHKITUA
BripakeHue SQL

OYHKITUA

THUI taHHBIX
Tum fa’HHBIX
Tum raHHBIX
Tun gaHHBIX
THUI taHHBIX
Tum fa’HHBIX
Tum faHHBIX
Tun gaHHBIX
THUI taHHBIX
Tum fa’HHBIX
BripaskeHne SQL
OYHKITUA
dyHKITUA
OyHKITUA
Tum faHHBIX
Tun gaHHBIX
dyHKITUA
OyHKITUA
OYHKITUA

BrerumcisieT MOAYJIb YUCIIA.

CkilafipIBaeT ymcJia.

H3sMeHeHMe aTpUOYTOB POJIH.

Vi3MeHeHUe aTpUOyTOB CXEMBI.

H3MeHeHUe aTpUOYTOB I10JIb30BaTEJIS.
H3MeHeHVe aTpUOYTOB BEIUYUCINUTETIBHOTO ITyJIa.

YcTaHOBKa anI/IGYTOB BBIUYHC/IUTE/JIbHOTIO ITyJjia I10 YMOJIYaHHI0.

BosBpaimaer repBoe sHaueHHe U3 arqument, oirnyHoe oT NULL.
BosBpairjaeT CIIMCOK, COAeprKalllui Bce 3HaUeHUs CTOJIOIA.
JmeMeHT 3ampoca SELECT.

BrIunciisieT cpegHee sHaUeHYe BCeX HellyCThIX 3HAYeHUN B
argument.

ITesible yncia.

MacCHUBBEI ITeJIBIX YHCeJL.

JIBOMYHBIE 00BEKTEHI.

ByJieBbI 3HAUEHUS.

MaccuBbl 6yJ1eBbIX 3HAYEHUM.
IIceBmonuM THUIIA JaHHBIX BOOL.
IIceBpoHUM THIIa JaHHBIX BOOL[ ].
IIceBmoHUM TUIa maHHbBIX VARCHAR.
IIceBmoHuM THHaA HaHHBIX VARCHAR[ ].
IIceBmoHMM THUIIA TaHHBIX BLOB.
dnemeHT 3ampoca SELECT.

[IpUBOIUT TUII JAHHBIX K YKa3aHHOMY.
OKpymisieT Yucio B 60BIIYI0 CTOPOHY.
[IceBIOHUM QYHKITUH ceil.
[IceBgoHmuM THIIa TaHHBIX VARCHAR.
IIceBmoHuM THNA HaHHBIX VARCHAR[ ].
IIceBgoHuM QyHKIUHU length.
IIceBroHUM QYHKITUHU length.

BosBpaliaeT CHMBOJI, COOTBETCTBYIOIINM 3HaUeHUI0 Koja ASCII
wiu Kona Unicode, 3alaHHOMY B arqument.



coalesce

concat

contains

cos
count
count(argument)

count_if

CREATE ROLE
CREATE SCHEMA
CREATE TABLE
CREATE USER
CREATE VIEW

CREATE WORKER POOL

cume_dist
current_time
DATE

date diff

date_part
date_trunc

datepart

DECIMAL
DELETE
dense_rank
DESCRIBE TABLE
DESCRIBE USER
divide

DOUBLE

DROP ROLE
DROP SCHEMA
DROP TABLE
DROP USER

dyHKITUA

DYHKITUA

OyHKITUA

DYHKITUA
dyHKITUA
dyHKITUA
OYyHKITUA

Bripaskenue SQL
BripakeHue SQL
BripaskeHne SQL
Bripaskenue SQL
Bripaskenue SQL
BripakeHue SQL
OYyHKITUA
DYHKITUA

THUI taHHBIX

OyHKITUA

DYHKITUA
dyHKITUA
dyHKITUA

Tun faHHBIX
Bripaskenue SQL
OyHKITUA
BripaskeHune SQL
Bripaskenue SQL
dyHKITUA

Tum faHHbIX
BripaskeHne SQL
Bripaskenue SQL
Bripaskenue SQL

BripakeHue SQL

BosBpalljaet mepBoe 3HaueHue, 0OTIMYHOE OT NULL, 13 criricka
3Ha4YeHUM apryMeHTOB.

KoHkaTeHHpyeT HECKOJBKO CTPOK, MAaCCUBOB HJIH JBOUYHBIX
3HauUeHUH.

BosBpalnaer true, ecsiv B yKasaHHOU CTPOKe string COfep>KUTCH
HUCKOMad II0ACTPOKa search_string.

BrrunciisieT KOCUHYC yIJIa, 3aJaHHOI0 B paJHaHaXx.
BrrunciigeT KOJIMYEeCTBO CTPOK B TPYIIIIE.
BrrumciisieT KOJIMYECTBO HEIIYCTHIX 3HAaYeHUH B argument.

BosBpalljaeT KOJIHYeCTBO 3aIlHCeH, YI0BIETBOPIIOIUX YCIOBHIO,
mau NULL, ecsti HU Oo/fHA 3aIIMCh He YIOBJIETBOPSET YCI0BUIO.

CosaHure HOBOM POJIH.

CosmaHue HOBOU CXeMBI.

Co3aHue HOBOM TabJIUIIBL.

Co3szaHue HOBOIO I10/Ib30BaTeJId.

Co3spaHue HOBOIO IIpeCTaBJIeHUA.

CosgaHue BEIUYMC/IUTEIBLHOTO IIyJIa.

KyMyJiaTUBHOE pacrIpezeseHHe.

BosBpairiaet Tekyiiee BpeMs B Bujie 3HaueHud Tuiia TIME.
JlaTel.

BosBpalljaeT KOJIMUECTBO eJUHUIL] BpeMeHHU MeXy IByMS
MOMEeHTaMU BpeMeHU B BUjie 3HaueHUd TuIra BIGINT.

IIceBmoHUM GYHKITUU datepart.
CokpailliaeT MOMEHT BpeMeHH 10 YKa3aHHOM TOYHOCTH.

BosBpalaeT yKkasaHHYIO YacTh OT 3HAaUYeHU JaThl MU BpeMeHU
B BUjle 3HaueHUd Tuiia BIGINT.

IIceBmoHUM THUa gaHHbIX NUMERIC.

JmemMeHT 3ampoca SELECT.

PaHT TeKylllell CTPOKU BHYTPHU IPYIIILI 6€3 IIPOIIyCKOB.
BriBog mHGOpPMAaIUU 0 TabJIHILe.

BriBojy HHQOpMAIHH O II0JIb30BaTeJIe.

BosBpalrjaeT pesyJbTaT ieJIeHHUs B BH/JIe I1eJI0T0 YHCJIa.
BeliecTBeHHBIEe UMCIIa C lIepeMeHHON TOUHOCTBIO.
Copoc poJIH.

ViasneHue CXeMBbl.

VhaneHve TabIUIBL.

C6poc mosib30BaTesIs.
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DROP VIEW

DROP WORKER POOL
even

exp

first_value

FLOAT
floor

fmod

FROM

from_json
from_json_strict
gcd
generate_series
GEOMETRY
get_current_time
GRANT

GRANT ROLE

greatest

greatest_common_di

visor
GROUP BY

hash
HAVING
ILIKE
INSERT
INTEGER
INTEGER[]
isfinite
isinf
isnan
JOIN
JSON

json
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BripakeHue SQL
BripaskeHne SQL
DYHKITUA
dyHKITUA
dyHKITUA

Tu faHHBIX
dyHKITUA
dyHKITUA

Bripaskenue SQL
dyHKIUA
dyHKITUA
OyHKITUA
DYHKITUA

THUI taHHBIX
OyHKITUA
BripaskeHne SQL
Bripaskenue SQL
dyHKITUA
OyHKITUA

BripaskeHune SQL
OYyHKITUA
Bripaskenue SQL
BrIipaskenue SQL
BripaskeHune SQL
Tui faHHBIX
THUII TaHHBIX
dyHKITUA
OyHKITUA
OYyHKITUA
Bripaskenue SQL
THUI TaHHBIX

OyHKITUA

VnaseHue IIpeCcTaBIeHUs.

COpoC BEIYUCIUTEIBLHOIO ITyJIa.

OKpyIIsieT A0 GJIM>KAUIIIero YeTHOTO YHCJIa B CTOPOHY OT HYJIS.
BrIunciIsgeT SKCIIOHEHTY UHCIIa.

BosBpalraeT sHaueHMe, BEIUUCIEHHOE 110 YKa3aHHOMY
BBIPa’KeHUIO JIJIs1 IIePBOM CTPOKU IPYIIIIBL.

IIceBmoHUM THUIa aHHbIX DOUBLE.
OKpyIJIsieT YHUCI0 B MEHBIITYI0 CTOPOHY.

BosBpairjaeT oCTaTOK OT JieJIeHHs IIEPBOT0 apryMeHTa Ha
BTOPOH.

JmemeHT 3armpoca SELECT.

IIceBgoHuM QyHKITUHU json_transform.

IIceBmoHUM QYHKITMHU json_transform_strict.

BeruncisieT HAUOOJIBIITHM OOIIU e/ IUTe/Ib [IBYX YHUCeJL
Cospaer CIIMCOK 3HaUEeHUH B ialla3oHe Mexxay start u stop.
l'eompocTpaHCTBEHHEBIE TaHHEIE.

[IceBmoHUM QYHKITMHU current_time.

IIpemocTaBiieHMe POJIAM aTPUOYTOB.

HasHaueHHe I10JIb30BaTe/IAM POJIEH.

BosBpairjaeT HauOOJIbIIIee YUCJIO U3 YKa3aHHBIX B apryMeHTax.

IIceBmoHUM QYHKITUH gcd.

JmeMeHT 3armpoca SELECT.

BosBpairjaeT Xel JaHHbBIX U3 argument B BU/le YucIa.
JmemeHT 3armpoca SELECT.

JmeMeHT 3ampoca SELECT.

Jlo6aByieHUe JaHHBIX B TAOIULTY.

IIceBMOHMM THIIa TaHHBIX BIGINT.

IIceBMOHUM THIA ZaHHBIX BIGINT[ ].

[IpoBepsieT, ABJIAETCA JIU YUCI0 KOHEUHBIM.
[IpoBepseT, 9BIIeTCs JIU YUCIJIO0 6€CKOHEUHBIM.
IIpoBepsieT, UMeeT Jix apryMeHT sHaueHue NaN (Not a Number).
JmemeHT 3armpoca SELECT.

Jaxusie B JSON.

CokpairaeT 3alIUCh CTPYKTYphI JSON (youpaeT mmpo6esibl 1
IIePEeHOCHI CTPOK).



json_array_length @ymkiua BosBpalraeT KOJIMYeCTBO 3JIEMEHTOB B MaCCHUBe I10 YKa3aHHOMY
nyTHd B JSON uiu 0, ec/IH 110 yKasaHHOMY IIYTH He MacCCHB.

json_contains OYHKITUA IIpoBepsieT, ecTh U B cTpyKType JSON moacTpykrypa JSON,
3a/laHHasi BO BTOPOM apryMeHTe.

json_exists OyHKITUA [IpoBepseT, ecTh U B CTPYKType JSON yKasaHHBIN ITyTh.

json_extract OyHKITUA W3ByiekaeT faHHBIE U3 CTPYKTYPEI JSON 110 yKasaHHOMY ITyTH.

BosBpartaet manHbie B BUze JSON.

json_extract_path @yuxua IceBaoHMM GYHKIIMHM json_extract.

json_extract_strin doymkimus M3BJIeKaeT JaHHbIe U3 CTPYKTYPHI JSON 110 yKa3aHHOMY ITyTH.

9 Bosspartnaet ranHele B BUuze VARCHAR.

json_extract_strin @ymkius IlceBIOHMM QYHKIIUH json_extract_string.

g_path

json_group_array dyHKITUA BosBpaijaet crircok JSON, coepskaiuil Bce sHaUeHUsI CTOJI011A.

json_group_object @yuxrus BosBpaiiaeT cTpyKTypy JSON, comeprKalilyto Bce mmapsl key-value
M3 CTOJIOIIOB, YKa3aHHBIX B apryMeHTax.

json_keys OyHKITHA BosBpainjaer Bce KJIYH U3 YKasaHHOU CTPYKTYpHI JSON B BHjie
VARCHAR[ 1.

json_transform dyHKITUA TpaucpopmupyeT cTpyKTypy JSON B COOTBETCTBUM C YKa3aHHOM!
CTPYKTYPOI.

json_transform_str @ymkrrus TpaHcpopmupyeT cTPpyKTYypy JSON B COOTBETCTBUH C YKa3aHHOMU

ict

CTPYKTYpOH. BbIZlaeT OIIUOKY B CIydyae HECOOTBETCTBUS
CTPYKTYP WJIU THUIIOB.

json_valid OYHKIHS IIpoBepsieT, ABJISETCS JIU apTyMeHT BaJIUIHOM CTPYKTYpoii JSON.
json_value OyHKITHA H3BiiekaeT sHaueHU U3 CTPYKTYPEL JSON I10 ykasaHHOMY IIyTH.
lag dyHKIIUA BosBpainaeTr sHaUeHHe, BEIYKUCIeHHOE [JI1 CTPOKH, CABHUHYTOMU

Ha offset CTPOK OT TeKyIlled K HayaIy IPYIIIbL.

last_value OYHKIUSA BosBpalaer sHauUeHHe, BEIYHUCIEHHOE 110 YKa3aHHOMY
BBIPa’KeHHIO IS TI0C/IeIHeH CTPOKH TPYIIIIEL.

Lcase DyHKITUA [IceBgoHUM QYHKITUU Lower.
lem dyHKITUA BelunciigeT HauMeHbIllee 00Iiee KpaTHOE ABYX YHCeL.
lead dyHKITHA BosBpalrjaeT 3Ha4eHHe, BEIYHCIeHHOe /I CTPOKH, CABUHYTOM

Ha offset cTpOK OT TeKyIllel K KOHITY I'PYIIIIBL

least dyHKITUA BosBpaiiaeT HauMeHbIIlee YUCJI0 U3 YKa3aHHBIX B apryMeHTax.
1$ast_common_mu1ti OYHKIUA IIceBAOHUM QYHKITHH 1cnm.

ple

length OYHKIIHSA Bo3sBpaIliaeT KOJIMYeCTBO CHMBOJIOB B CTPOKE.

1gamma PyHKIHA BeruncisgeT jsorapudM raMMa-QpyHKITHUH.

LIKE BrIpaskeHue SQL  JyemeHT 3arpoca SELECT.

LIMIT BrIipaskeHure SQL  JmemeHT 3arpoca SELECT.

list DyHKIIMI IIceBgoHUM QYHKITUU array_agq.
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Ln
log
log10
log2
Lower

ltrim

max

md5

mean

median

min
multiply

nextafter

now

nth_value

ntile

NUMERIC
OFFSET
ORDER BY

percent_rank

pi

pow

power
QUALIFY
radians

random

rank
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dyHKITUA
OYyHKITUA
DYHKITUA
dyHKITUA
dyHKITUA
OyHKITUA

dyHKITUA
dyHKITUA

DYHKITUA
dyHKIUA

OyHKITUA
DYHKITUA
dyHKITUA

DYHKITUA
dyHKITUA

OyHKITUA

Tum faHHbIX
BripaskeHne SQL
Bripaskenue SQL

dyHKIUA

OyHKITUA
DYHKITUA

dyHKITUA
BripaskeHne SQL
DYHKITUA
dyHKITUA

OYyHKITUA

BrruncisieT HaTypaIbHBIN JIoTapu M YHUCIIa.
BeruncigeT ssorapuM dmcsIa o 0CHOBaHUIO 10.
[IceBgoHUM QYHKIIMHU l0g.

BeIumcigeT jorapu$M YHcIIa 110 OCHOBaHHUIO 2.
[IpeobpasyeT CTPOKY B HUDKHUM PErUCTP.

VhaJsigeT Bce BXOXKIeHUd JIF060T0 U3 YKa3aHHBIX CHUMBOJIOB B
Ha4daJjie CTPOKH.

BOBBpamaeT MaKCHUMaJIbHOE€ 3SHaUYe€HHE, HMEIOIIIEECT B argument.

BosBpartaert xe1rr MD5 TaHHBIX U3 argument B BHJie CTPOKU
(VARCHAR).

[IceBIOHUM QYHKITUH 3VQ.

BosBpalrjaeT MeliaHHOE 3HaUeHHe BCeX HeIlyCThIX 3HaYeHUN B
argument.

BosBpailiaeT MUHHUMAaJIbHOE 3HaUeHUe, UMeroIleecd B argument.
ITepemMHOKaeT fBa YHUCIA.

BosBpaijaer ciefyolliee 3SHaUeHUe C [IepeMeHHOU TOYHOCTBI0
(Trra DOUBLE) mmocsie repBOro 4ucsa B HallpaBJIeHUH BTOPOTO
qucIa.

BosBpailiiaeT TeKylilee BpeMs B BUjle 3HaueHUs Tylia TIMESTAMPTZ.

BosBpalliaeT 3HaueHHe, BEIYHCJIEHHOE IS N-0M CTPOKH BHYTPHU
rpymisl (cuurad ¢ 1).

Pa3buBaeT Ka K[yI0 IPYyIIy Ha num IIOATPYIIII paBHOTO
(HaCKoJIbKO BO3MOYKHO) pasMepa U Bo3BpalllaeT HOMep
IIO/ITPYIIIBL.

BelrrecTBeHHBIE YHCJIa C 3aJaHHON TOYHOCTBIO.
JimeMeHT 3arpoca SELECT.
JmemeHT 3armpoca SELECT.

BbIunc/IsseT OTHOCUTEILHBIN PaHT TeKYIIled CTPOKU BHYTPU
TPYIIIIHL.

BosBpailliaeT sHaUYeHMe YHCIa T.

BO3BOJIUT IEPBHIA apryMeHT B CTelleHb, 3a/IaHHYI0 BTOPHIM
apryMeHTOM.

IIceBIOHUM QYHKITHH pOW.
dnemeHT 3ampoca SELECT.
[TepeBOAUT IrpaZlyChl B paJaHbI.

BosBpartaeT npousBobHOe yncio (tuna DOUBLE) B HTepBase oT
0 mo 1.

BosBpaiaeT paHr (C IIPOIIyCKaMH) TeKyIle CTPOKH BHYTPHU
IPYIIIEL


https://en.wikipedia.org/wiki/MD5

rank_dense OYHKIUSA ITceBOoHUM GYHKIMH dense_rank.

read_csv OyHKITHA UuraeT ¢paii .csv U 3alIUChIBAeT [IPOYUTAHHbBIE TaHHbBIE B
TabJInITy.

read_json dyHKITUA YuTaeT paii . json U 3alIUChIBAeT IIPOUYUTAHHbIE JaHHbIE B
TabJInILy.

read_json_auto PyHKIHA IIceBroHUM QYHKITUHU read_json.

read_parquet dyHKITUA YuraeT paiia .parquet ¥ 3aIChIBaeT IPOUYUTAHHbIE TAHHbBIE B
TabJInILy.

read_x1sx dyHKITHA YuraeT ¢aita .x1sx U 3allMCbIBaeT [IPOYUTAHHbBIE TaHHbBIE B
TabsIuILy.

regexp_extract OYHKITUA H3BjiekaeT U3 CTPOKH IIOICTPOKY II0 3aJaHHOMY PEryIIPHOMY
BBIPa’KeHUIO.

regexp_extract_all oynxmmsa M3BJieKaeT U3 CTPOKH BCe He TepeceKaroIuecs IOCTPOKH 10
3alaHHOMY PeryJIIpHOMY BBIpa’KeHHI0. Bo3BpalljaeT MacCHUB
II0/ICTPOK.

regexp_full_match  @ymxmumsa IIpoBepsieT, HAKPHIBAET JIU PeryJsipHOe BhIpakeHue CTPOKY
IIOJIHOCTBIO.

regexp_matches OyHKITHA ITpoBepseT, COmeP;KUTCS JIU PETy/IIpHOe BEIparkeHe BHYTPHU
CTPOKH.

regexp_replace dyHKITUA 3aMeHdeT IIOZCTPOKY, HAKPBITYIO PETyJIIPHBIM BbIpa’keHUueM, Ha

yKa3aHHYIO CTPOKY.

regexp_split_to_ar dymxrms PaspesaeT CTpoKy Ha 4acTH, pasfesieHHbIe PeryIapHbIM
i BBIpa’keHHeM, ¥ BO3BpalllaeT YacTH B BUJle MacCHUBa.
regexp_split_to_ta dyHKITUA PaspesaeT CTPOKyY Ha 4acTH, pasjeieHHbIe PeryaIapHbIM
ble BBIpa’keHHeM, ¥ BO3BpalllaeT YacTH B BH/Ie CTPOK.
replace OyHKITHA 3aMeHsIeT BCe II0ICTPOKH Ha YKa3saHHYI0 CTPOKY.

REVOKE BripaskeHre SQL  OT3BIB IIPUBUJIETHIA.

REVOKE ROLE BeipakeHHe SQL  OT3EIB poJieil y II0Ib30BaTe Iel.

round dyHKITUA OKpyIJIsgeT 4MCjI0 U3 IIEPBOT0 apryMeHTa C yKasaHHOU BO

BTOPOM apryMeHTe TOUHOCTHO.

round_even dyHKITUA OKpyIJIsIeT YHCJIO U3 IIePBOT0 apryMeHTa 10 OJIMKAUIIIero
YeTHOTO0 C YKa3aHHOM BO BTOPOM apryMeHTe TOYHOCTBIO.

roundbankers OYHKIUSA ITceBOHUM GYHKIMH round_even.
row_number dyHKITHS BosBpaliiaeT HoOMep TeKylllel CTPOKHU B e€ rpyIire (cuurtad c 1).
rtrim DYHKITUA VinanseT Bce BXOKIeHU JIF0O0T0 U3 YKa3saHHbBIX CUMBOJIOB B

KOHIIE CTPOKH.

SELECT BripaskeHre SQL  3ampoc SELECT.

setseed OyHKITHA duKcUpyeT HaYaIbHOE 3HaueHUe JUId QyHKITUU random().

sha’ DYHKITUA BosBpaimaer xemr SHA-1 faHHBIX U3 arqument B BUJIe CTPOKH
(VARCHAR).

351


https://en.wikipedia.org/wiki/SHA-1

sha256

SHOW ROLES
SHOW TABLES
SHOW USERS

SHOW WORKER POOL
SHOW WORKER POOLS

sign
signbit
SIMILAR TO
sin

split

sqrt

ST_Distance

ST_Distance_Sphere

ST_Point
str_split
STRING
STRING[ ]

string_split

string_split_regex

string_to_array

strlen

strptime

substr
substring
subtract
sum

TEXT

TEXT[]

TIME
TIMESTAMP
TIMESTAMPTZ

tngri.run_notebook @ymxrua Python
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dyHKITUA

Bripaskenue SQL
Bripaskenue SQL
BripakeHue SQL
BripaskeHne SQL
Bripaskenue SQL
dyHKITUA
dyHKITUA
BripaskeHune SQL
DYHKITUA
dyHKIUA
dyHKITUA
OyHKITUA
DYHKITUA
dyHKITUA
OyHKITUA

Tum raHHBIX
Tu faHHBIX
dyHKITUA
OyHKITUA
OyHKITUA
DYHKITUA
dyHKITUA

OYyHKITUA
DYHKITUA
dyHKITUA
OyHKITUA
Tum raHHBIX
Tu faHHBIX
THUI raHHBIX
Tum faHHbIX

Tum raHHBIX

BosBparaert xe1r SHA-256 JaHHBIX U3 argument B BHie CTPOKU
(VARCHAR).

BrIBOJI cCIIMCKa BCeX poJIel.

BrIBOJ CIIMCKa BCeX TabJIUIL,

BBIBOJI CIIMCKA BCeX II0JIb30BaTeJIEH.

BBIBOJ, TEKYILETO BEIYUCIUTEIBLHOIO IIyJIa.

BrIBOJI cIIMCKa BCeX BBIUUCIUTEIBLHBIX I1YJI0B.
BosBpatraer -1, 1 vuix @ B 3aBUCUMOCTH OT 3HaKa aprymMeHTa.
OmnpepiesgeT, yCTaHOBJIEH JIM OUT 3HaKa y Bell[eCTBEHHOI'0 YHCJIa.
dnemeHT 3ampoca SELECT.

BrrumciisieT CUHYC yIJIa, 38JaHHOT0 B pajuaHaXx.

JleJIUT CTPOKY Ha [iBe YaCTH 10 3aJaHHOMY ceIlapaTopy.
BrrunciisieT KBafipaTHBIN KOPEeHb.

BrrumciisieT paccTOSTHHE MeXK/y ABYMS TOUKaMHU Ha IVIOCKOCTH.
BrrumciisieT paccTosTHHE MeXK/1y ABYMs TOUKaMHU Ha coepe.
Cosmaet Touky Tuma GEOMETRY.

[IceBroHUM QyHKITUHU split.

[IceBgpoHmMM THIIa TaHHBIX VARCHAR.

IIceBmoHuM THNA HaHHBIX VARCHAR[ ].

IIceBgoHUM QyHKITUU Ssplit.

IIceBgoHUM QyHKIUU regexp_split_to_array.

[IceBroHUM QYHKIIUHU split.

BosBpairjaeT KoJiM4ecTBO 6afiTOB B CTPOKE.
KoHBepTHpyeT TEKCT B MOMEHT BpeMeHH 110 YKa3aHHOMY
dopmary.

IIceBmoHUM QYHKITMHU substring.

H3BiiekaeT O/ICTPOKY U3 CTPOKH.

BrruuraeT BTOPOM apryMeHT U3 IIePBOTO.

BrrumciisieT CyMMy BCeX HEITYCTBIX 3HaUeHHH B argument.
[IceBgoHuM THIIa TaHHBIX VARCHAR.

IIceBmoHuM THNA HaHHBIX VARCHAR[ ].

Bpewms.

MoOMeHTEI BpeMeHH.

MoMeHTHI BpeMeHU C 4aCOBBIM I10SICOM.

3arryckaeT yKa3aHHBIM HOYTOYK M3 IPYroro HOYTOYKa.


https://en.wikipedia.org/wiki/SHA-2

tngri.sql

tngri.upload_df

tngri.upload_file
tngri.upload_s3

trim

trunc

TRUNCATE TABLE
try_cast

ucase

UNION

unnest

UPDATE

upper

USE ROLE

USE WORKER POOL
VARCHAR
VARCHAR[ ]

WHERE

WITH

o°

Bcero o6nexToB: 231

dyHk1Mg Python

dyukIug Python
dyHkIMg Python
dyHk1Mg Python
OyHKITUA

dyHKITUA
BripakeHue SQL
OYyHKITUA
DYHKITUA
Bripaskenue SQL

dyHKITUA

Bripaskenue SQL
dyHKITUA
BripakeHue SQL
BripaskeHne SQL
Tu faHHBIX
THUI taHHBIX
BripakeHue SQL
BripaskeHune SQL
OrepaTop
Orepatop
Orepatop
Omepatop
OrepaTop
Orepatop

Orepatop

OrepaTop

Orepatop

BrIImostHsAeT yKasaHHBIN 3a1poc SQL BHYTPH SYeMKH TUIIA
Python.

3arpy-xaeT gaHHble U3 DataFrame B Tengri.
3arpy>kaet gaHHble U3 paiiia B Tengri.
3arpy>xkaeT a1 U3 ykazaHHOro 6axera S3 B Tengri.

ViasiseT Bce BXOKeHHUS JIF060T0 M3 YKa3aHHBIX CUMBOJIOB C
06e1X CTOPOH CTPOKH.

OTOpackiBaeT BCe 3HAKU I10CJIe eCITUYHOIO pas3zeIuTelIs.
ViasneHte BCeX CTPOK U3 TaOJIUITHL.

[IpUBOAUT TUII TaHHBIX K YKa3aHHOMY.

[IceBroHUM QYHKITUU UpPper.

JmemMeHT 3ampoca SELECT.

PasBopauuBaeT CIIMCKU UIU CTPYKTYPHI U3 argument B
MHO’KeCTBO OT[e/IbHBIX 3HAUYEHU.

JmemeHT 3armpoca SELECT.

[IpeobpasyeT CTPOKY B BEpXHUU PETUCTP.
YcTaHOBKAa aKTUBHOU POJIH.

YcTaHOBKA TeKYII[er0 BLIYMCIUTEIbHOTO ITyJIa.
TekcTOBBIE CTPOKH.

MacCHUBBI TEKCTOBBIX CTPOK.

JmeMeHT 3ampoca SELECT.

dnemeHT 3ampoca SELECT.

BosBpalrjaeT 0CTaTOK OT JeJIeHUs JIEBOTO apI'yMeHTa Ha IIpaBhIii.
IlepeMHO>KaeT apryMeHTBL.

ITpu6aBJisieT IIpaBbIM apIyMeEHT K JIEBOMY.
BrruuTaer mpaBbId apryMeHT U3 JIEBOTO.
JleJIUT JIeBhIN apryMeHT Ha IIPaBbIi.
[TpUBOAUT TUII JaHHBIX K YKa3aHHOMY.

B0O3BOUT JIeBBIM apTyYMEHT B CTeIleHb, 3a/[laHHYI0 [IPaBbIM
apryMeHTOM.

KoHkaTeHHpyeT HECKOJIBKO CTPOK, MAaCCUBOB WJIH JBOUYHBIX
3HaueHUH.

[IpoBepsieT, HAKPHIBAET JIU PETYJISIPHOE BBIpaKeHHE CTPOKY
II0JIHOCTBIO.
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