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NnaH 3aHATUSA

B [NpencrasneHuda (VIEW) n matepmanmsoBaHHble
npencrtasneHunda (MATERIALIZED VIEW)

CTE (uMeHOBaHHOE TabnmMyHOE BblpaXKeHue): YTo U
3a4eM

OKOHHble PYHKLMM: Ba30Bble MOHATUA U CUHTAKCUC
PaH>xupytroLme pyHKLUNU

ArpermpytoLime okKHa

CMeLlleHMa N OKHa

ROWS BETWEEN n ¢ppenMbil

PeKypCKrBHble 3anpocChl

o[~ o o




NMpeactasneHue (VIEW)

MpenctaBneHme (VIEW) — 310 coxpaHeHHbin SQL-3anpoc. CHapy»Xu” OH
BbIMAANT KaK Tabnumua, HO JaHHbIe BbIYMCAAKOTCA NMPpK obpalleHnm.

CBowncCTBa;

XpPaHUT onpeneneHme, a He gdaHHble

yrpoLwlaeT OOCTyn N nepencnonb3oBaHme

MO3BOJIAET CKPbITb CITOXXHOCTb U OrpaHUYMTb OOCTYM

VIEW cam no cebe He “obxoamnT” 6e30MacHOCTb: AOCTYM
OrpaHMYmMBaETCA MOoOdeblo NMpaB KOHKpeTHOW CYB[]

Ha NpaKTUKe NpoBepstoTcs npasa Ha VIEW u/munmn 6asosblie Tabnumubl
(3aBUCUT OT OManNeKTa N pexxmmMa BbIMoOSTHEHUSA)




NMpeancrasneHue (VIEW) n Tabnuua

Tabnuua:

B XPAHWUT gaHHble PU3NYECKU

B M3MeHdaeTcsd onepaumnmaMm maMeHeHmMsa gaHHbIX (DML: INSERT, UPDATE,
DELETE)

= IMEeeT CTOMMOCTb XpaHeHUS

VIEW:

® He XPaHWUT OaHHblEe

B BbIMNOJTHAETCH MNP Ka>xXxgoMm O6paLLI,eHl/Il/I

® CTOMMOCTb. BblHNCITEHUNAH, HO oe3 XPaHEHWNH




Koraa VIEW paeT Bbiroay

= 6e30MacHOCTb
= NaBaTb OOCTYM TO/IbKO K HY>XHbIM KOJTOHKaM
® CTabUNbHbIN MHTEPdENC OOCTyMNa
= MPATaTb OeTalIM CXEMbI
® MNepencrosib3oBaHme
= egnHaa BM3HeC-NormKa
® MHTerpaymnsa
= “BypTyanbHble” BUTPUHDI

B coBpeMeHHbIX CUCTEMAX 3TO BbIMMAOMT TaK:

® B XpaHuMax gaHHbix VIEW yacTo 3agatoT eguHbIv Crion
npencraBneHnm

® B Bl-mHcTpyMeHTax VIEW gatoT cTabumnbHbie BUTPUHDbI




NpeacraBneHue: npuMep

CREATE VIEW v available AS
SELECT

warehouse 1id,

product id,

gty on hand,

gty reserved,

(qty on hand - qty reserved) AS gty available
FROM stock balance;

BbiBoAa;:

warehouse_id | product_id | qty_on_hand | qty_reserved | qty_available
1 1 120 10 110
1 2 80 O 80

1 3 NULL NULL NULL




MATERIALIZED VIEW

MaTepmnanmsoBaHHoe npeacrasneHmne (MATERIALIZED VIEW, MV) — 370

Ta6nmua C Pe3y/1bTaTOM 3alipocCa, KOTOPaAA XPaHNTCH Ha ONCKE U
obHoBNaeTcqa oTAOes/1bHO.

CBowncCTBa:;
® XPAHWUT AaHHble PU3NYECKU

s TpebyeT oOHOBMeHMA (refresh, To ecTb mepecyeTa 1 Nepe3anmcu
OaHHbIX)

® YCKOPSET YTeHME, MOTOMY YTO pe3y/1bTaT 3arnpoca NpenBblunUC/ieH U
0ObIYHO He TpebyeT NoSIHOro NnepecyeTa




VIEW n MATERIALIZED VIEW

VIEW:

= UMTaeT aKTyallbHble AaHHble 6a30BbiX TabNML, B MOMEHT BbIMOMHEHNS
3anpoca

= UTeHue = nepecyeT

MATERIALIZED VIEW (MV):

® MOXeT ObITb HeaKTyaneH

® yTeHue = BbICTPO

m TpebyeT cTpaTermm obHoBNEeHUA




CtpaTteruun o6HoBneHuna MV

= [0 PacrnuMcaHuIo (KaxKabli Yac/oeHn)

= MpeacKasyeMas Harpyska, HoO JaHHble 3ana3gbiBatoT Mexay
3anyckamm

= Mpu cobbiTun (Tpurrep/ETL, roe ETL = nssnedyeHue, npeobpasoBaHme U
3arpy3Ka gaHHbIX)
= [laHHble CBeXKee, HO pacTeT Harpyska Ha 3anuncb/ETL-KOHTYP

® Mo TpeboBaHuMto (refresh on demand, To eCcTb py4HOM 3aMyckK
obHOBNEHMSA)
= MOJIHbIX KOHTPOSb Y MOJIb30BATENSA UM CEPBUCA, HO HYXXEH ABHbIM




CtpaTteruun o6HoBneHuna MV
B MonHoe obHoBNeEHME - BNIOKUNPYET UTEHME Ha BpeMa obHoBNEeHMA

REFRESH MATERIALIZED VIEW my view;

2] KOHKypeHTHOG obHoOBMNEeHMe - CTapble OaHHble OOCTYIHbI, NOKa
CTPONTCH HOBaHd BEPCUH

REFRESH MATERIALIZED VIEW CONCURRENTLY my view;

[1o Tpurrepy obHoOBNEHUA:
B 1o pacnmcaHuo

SELECT cron.schedule('*/5 * *x *x *x'
'REFRESH MATERIALIZED VIEW CONCURRENTLY my view');

E Mo cobbiTuio Yepe3 Tpurrepbl (paccCMoOTPUM MO3XKe)




MATERIALIZED VIEW: npumMep

CREATE MATERIALIZED VIEW mv daily sales AS
SELECT
date trunc('day', moved at) AS day,
sum(qty delta) AS qty total
FROM stock move
GROUP BY 1;

REFRESH MATERIALIZED VIEW mv daily sales;

BbiBoAa;:

day qty_total
2026-01-10 30
2026-01-11 60
2026-01-13 -3




CTE (Common Table Expression)

CTE (MeHOoBaHHOE TabIM4yHoe BblpaXkeHne) — BpeMeHHbIN

MMEHOBaHHbIN B10OK BHYTPW 3alipocCa. Ero MOXXHO MCMOMb30BaTb KaK
noa3aripoc HeECKOJ1bKO pPas3.

Llenwu:

®m CcOenaTb 3anpoc YNTAaEMbIM

® PA30e/InTb IOTUKY Ha 3Tanbl

= MOBTOPHO MUCMOJ/1Ib30BaTb MOA3aMpPOChHl




CTE: nornka 3tTanos

TUNWMYHBIV NaTTEPH:

m oTan 1. punsTpaumna “cbipblX” OaHHbIX
m 3Tan 2: arperaymng

® 3Tan 3. PMHANbHbIN pacyeT

Kewnc:
B CYMTAEM BbIPYUKY, CKUOKN N BaSTIOBYO MapyKy MO KaTeropuam.

B Ka)XOblM 3Tan pacydyeTta odpopmnaemM otgenbHbiM CTE, yTOObI YPOCTUTL
MNpoBepPKY POPMYII.




CTE: cTpyKTYpa

WITH cte name AS (
SELECT ...
FROM ...

WHERE ...

)

SELECT *

FROM cte name;




CTE: npumMep

WITH base AS (
SELECT product id, qty delta
FROM stock move
WHERE moved at >= date '2026-01-01'

)
agg AS (
SELECT product id, sum(qty delta) AS total delta
FROM base
GROUP BY product id
)
SELECT p.sku, a.total delta
FROM agg a
JOIN product p
ON p.product id = a.product id
ORDER BY a.total delta DESC;




CTE: npumMmep (BbiBOA)

sku total_delta
SKU-00I1 30
SKU-002 60
SKU-010 -3




CTE i onTMmMnsauumda

B pane CYB/[ (n B 3aBUCUMOCTU OT BEPCUU N onTuMmM3aTopa) CTE MoryT
MaTepKManmn3oBaTbCAa UM Pa3BoOpPaAYMBaATLCA B OCHOBHOM 3amMpoc.

Cnencreue:

m CTE =4mMTaeMOCTb, HO He BCcerga ycKopeHue
m 0149 TAXKENbIX pacyeToB MHorga Hy>keH MV




OKOHHblIe PYHKUUNU
OKOHHble PYHKLMM 00OaBAAOT BblYMCEHNA MO rpynne CTPokK, HO
NCXOOHble CTPOKUM OCTAKOTCH B pe3yribraTe.

Otnnyme ot GROUP BY:
= GROUP BY yMeHbLUAEeT UMC/TO CTPOK
B OKOHHbIE PYHKLIMM COXPAHAIOT BCE CTPOKM




CUMHTaKCUC OKHa
KntoueBada KOHCTPYKUUSA:

¢yHkuma () OVER (PARTITION BY ... ORDER BY .. ROWS/RANGE BETWEEN ... AND ...

KOMMOHEHTDI:

PARTITION BY — 0enumt cTpokun Ha rpynnbl. DYyHKLUNA BbIYNCIAETCSH
OTOENbHO O/1F KaXXO0M rpynnbl

ORDER BY — 3a0a€eT NopaaoK CTPOK BHYTPW OKHa. BnmaeTt Ha
HaKOMUTENbHbIE BbIYNCIEHUSA M Ha PPENM MO YMONYAHUIO
ROWS/RANGE — yToUHAET, KakMe MMEeHHO CTPOKWM YYaCTBYIOT B
BblYNCTEHMUM OTHOCUTENbHO TEKYLLEW CTPOKU




CUMHTaKCUC OKHa
Ecniv He YKa3blBaTb.

= PARTITION BY — BCE€ MHOYXeCTBO CTPOK cymaTeTcd OgHNM OKHOM

= ORDER BY — nopaaokK He onpenenéH, n ppemnmM CTaHOBUTCA ROWS
BETWEEN UNBOUNDED PRECEDING AND UNBOUNDED FOLLOWING. HO ecnu yKasaTb

ORDER BY, TO ppenM no yMonyaHm1o MeHAeTCHd Ha RANGE BETWEEN
UNBOUNDED PRECEDING AND CURRENT ROW

® N3-34a pa3ﬂl/ILH/Il;l OWNaneKToB 6be3omnacHee 9BHO NmMcaTb ROWS BETWEEN ...




CUMHTaKCUC OKHa

SELECT name, salary,
SUM(salary) OVER (
PARTITION BY department ORDER BY salary
) AS running total,
SUM(salary) OVER (
PARTITION BY department

ROWS BETWEEN UNBOUNDED PRECEDING AND UNBOUNDED FOLLOWING
) AS another sum
FROM employees;

OVER (
ORDER BY date
ROWS BETWEEN 2 PRECEDING AND CURRENT ROW
- - CKONnb3fllee OKHO: TeKywas + 2 npepbigyuwue




OKOHHble PYHKLUUN: NTPpUMeEP

SELECT
product id,
moved at,
qty delta,
sum(qty delta) OVER (

PARTITION BY product id

ORDER BY moved at
) AS running sum
FROM stock move;

BbiBoAa;:

product_id | moved_at | qty_delta [ running_sum
1 2026-01-01 10 10
1 2026-01-02 -3 7
1 2026-01-03 5 12




F'PaHuUbl dpenma

UNBOUNDED PRECEDING -- OT Hayana OKHa
N PRECEDING -- N cTpok/OouMana3oHOB Ha3apn
CURRENT ROW -- TeKylas CTpoKa
N FOLLOWING -- N cTpok/Oonana3oHOB BRepén
UNBOUNDED FOLLOWING -- 00 KOHLQa OKHa

[MTpmMep pasHMubl ROWS vs RANGE:

-- Ectb cTpokm c salary: 100, 200, 200, 300

-- ROWS: 6epéT poBHO 1 npepbioywyw GU3INYECKYI CTPOKY

SUM(salary) OVER (ORDER BY salary ROWS BETWEEN 1 PRECEDING AND CURRENT ROW)
-- pe3ynbTaTt ona 3-uM CcTpokm (200): 200 + 200 = 400

-- RANGE: 6epét Bce cTpokm c salary <= TeKyWero 3Ha4yeHus

SUM(salary) OVER (ORDER BY salary RANGE BETWEEN UNBOUNDED PRECEDING AND
CURRENT ROW)

-- pe3ynbTaTt gna 3-u CcTpokn (200): 100 + 200 + 200 = 500




fae NPpUMEeHSAITCA OKOHHbIe CI)yHKLI,MM

aHaIMTMKa NPOOYKTOBOIo noBegeHmMs
PUHAHCbI: HAKOMUTENbHbIN OCTATOK MO CYETY

NOrNCTUKA: HaKoMMTebHble O6beMbl MOCTAaBOK
MOHUTOPUHT: KItoueBble nokasatenu (KPI) mo BpeMeHHbIM
cucteMbl HR/CRM: nosnumm v paHrv B rpynne

OKHaM




PaH)>xupyouwme pyHKLUN

TNUMYHbIE:

® row number() — YHWKaNIbHbIKN HOMEP CTPOKWU: 1, 2, 3, 4
® rank() — MPOMNYCKW NPW paBeHCTBe: 1,2, 2, 4

® dense rank() — 6e3 nponyckos:1,2,2,3

® ntile(n) — pa3dbmeHmne Ha N rpynn

Kewnc:

® HY)XHO NMoka3aTb Torn-10 TOBapoOB B KaXO0oW KaTeropum.
® /19 3TOrO CYMUTAEM PAHI BHYTPW KAaTEropum 1 oCTaBNIaeM CTPOKM C
PaHIOM <= 10.




PaH)XupoBaHue: Ha3Ha4vYeHue

PaH>XnpoBaHMe OTBEYaET Ha BOMPOCHI:

= “KTO Nyyllnn B cBoeun rpynne”

s “Kakue 5% knmeHToB gatoT 80% Bblpy4KUN”

m “KaK pacnpenenmTtb cerMeHTbl Mo rpynnam”




Kak paboTaeT paH)XXuUpoBaHue

PaHrn ctpoaTtca no nopsanky CTPOK BHYTPW PARTITION BY. TOr 3aBUCUT OT
COPTUPOBKW ORDER BY, HAaNMMUYMSA PaABHbIX 3HAYEHWIN M BblIOpaHHOM OYHKLNU
paHra.

Ba)XHO 019 paBHbIX 3HAYEHUI:

® eC/IM COPTMPOBKA HE 330a€T NOPAOOK OOHO3HAUYHO, Pe3YyNbTaT MOXKET
ObITb HEOETEPMUHUNPOBAHHbLIM

= J006aBIGNTE OONONHUTENbHbIN KPUTEPWM B ORDER BY (HanmpumMep, ORDER
BY sales DESC, emp id ASC)




NMpyMep OaHHbIX A9 paH)XUPOBaHUA

dept| emp |sales
Npa 120
Oner | 120
[MaBen| 90
AHHa | 200
HNeHunc| 150

oo > > >




row_number()

row_number() — HyMepyeT CTPOKW Mo NopaaKy okHa. Ja)ke npu paBHbIX
3HaAYEeHMAX HoMepa pa3Hble.




row_number(): npumMep

SELECT dept, emp, sales,
row _number() OVER (
PARTITION BY dept

ORDER BY sales DESC

) AS rn
FROM sales emp;

BbiBOAO:

dept| emp |sales|rn
A Npa | 120 | 1
A Oner | 120 | 2
A |llaBen| 90 | 3
B | AHHa | 200 | 1
B |OdeHwuc| 150 | 2




row_number(): eLé oanH BbI3OB

SELECT dept, emp, sales,
row _number() OVER (
PARTITION BY dept
ORDER BY sales DESC
) AS rn
FROM sales emp;

BbiBOAO:
dept| emp |sales|rn
A Oner | 120 | 1
A Npa 120 | 2
A |llaBen| 90 | 3
B AHHa | 200 | 1
B |OdeHwuc| 150 | 2




rank()

rank() Y4UTbIBAET PaBHble 3HaYEHWA: OOMHAKOBbIE MOoNy4atoT OOUNH PaHT,
Cﬂe,EI,yI-OLLI,l/IPI NOET C MNMPOryCcKOM.




rank(): npumMmep

SELECT dept, emp, sales,
rank() OVER (
PARTITION BY dept

ORDER BY sales DESC

) AS rnk
FROM sales emp;

BbiBOAO:

dept| emp |sales|rnk
A NMpa | 120 | T
A Oner | 120 1
A |laeBen| 90 3
B | AHHa | 200 | T
B |OdeHwnc| 150 2




dense_rank()
dense rank() KaK rank(), HO 6€3 NPONYCKOB: CAeayLMIM paHr Bcerga +1.




dense_rank(): npumMmep

SELECT dept, emp, sales,
dense rank() OVER (
PARTITION BY dept

ORDER BY sales DESC

) AS dr
FROM sales emp;

BbiBOAO:

dept| emp |sales|dr
A Npa | 120 | 1
A Oner | 120 | 1
A |[lMlaBen| 90 | 2
B AHHa | 200 | 1
B |OdeHwuc| 150 | 2




ntile(n)
ntile(n) OENUT yNopaaovYeHHble CTPOKM Ha N rpynn NpMMepPHO PaBHOMo
pa3mMepa.




ntile(2): npumMmep

SELECT dept, emp, sales,
ntile(2) OVER (

PARTITION BY dept

ORDER BY sales
) AS bucket
FROM sales emp;

BbiBOAO:

DESC
dept| emp |sales|bucket
A Npa | 120 1
A Oner | 120 1
A |[lMasen| 90 2
B AHHa | 200 1
B |OdeHwunc| 150 2




ntile(2): npumMmep
SELECT dept, emp, sales,
ntile(2) OVER (
ORDER BY sales
) AS bucket
FROM sales emp;

BbiBOAO:

DESC
dept| emp |sales|bucket
B |deHuc| 150 ]
B AHHa | 200 1
A Npa 120 1
A Oner | 120 2
A |laBen| 90 2




ntile(2): ecnu cTpoK MeHblLle, YeM rpynn

SELECT emp, sales,
NTILE(5) OVER (ORDER BY sales DESC) AS tile

FROM sales data
WHERE dept = 'B';

BbiBOoAO:

dept| emp |sales|bucket
B | AHHa | 200 ]
B |OdeHwunc| 150 2

[pynnbl 3, 4, 5 NPOCTO He MNOABATCS.




NULL B ORDER BY

SELECT emp, sales,
RANK() OVER (ORDER BY sales DESC) AS rank
FROM (VALUES

("Npa', 120),
('Oner', NULL),
('Masen', 90)

) AS t(emp, sales);

emp |sales |rank
Npa 120 1

[TaBen| 90 2
Oner |[NULL| 3

Mo yMonuaHumto B PostgreSQL ORDER BY DESC » NULL mayT B KOHeLL (NULLS
LAST).
[1pw ORDER BY ASC -» NULL mayT B Ha4dano (NULLS FIRST).




NMyctoe OVER|)

SELECT

emp,

sales,

RANK() OVER () AS rank empty,

RANK() OVER (ORDER BY sales DESC) AS rank ordered
FROM sales data;

emp |sales|rank_empty|rank_ordered

Npa 120 1 3
Oner | 120 1 3
[TaBen| 90 1 5
AHHa | 200 1 1
HeHwnc| 150 1 2




Arpermpymouwme okHa
OKHa 4aCTo MCMNONb3YIOT arperaThbl.

® sum() — HAKOMUTENbHbIE CYMMBbI
® avg() — CKOMb3dllee cpegHee

®m count() — KOJTMYECTBO COObITUM
Kewnc:

= cYMTaeM 7-OHEBHYIO CKOJIb3ALLYIO CPeaHIo Mo MPpoaaXkaM.
= OTO CM1a)XMBaET BbIOPOCHI M MOMOTraeT yBUOETb OOLLMM TPeHM.




PasHuua: GROUP BY n okKHa

GROUP BY:
m ] CTpOKa Ha rpynny
B oOXoaumT Ong oTyeToB “utorn”

OKHa:
® CTPOKa Ha cobbiThne
= NOAXOAUT ANS aHANUTUKK “nctopunmn’” n AMHaAMUKKU




Kak paboTaloT arperatbl B OKHax

Arperar (sum, avg, count) CHMTaAETCA MO PpPeMMY OKHA M MOBTOPAETCA O/14
Ka)XO0oW CTPOKWM BHYTPW 3TOro ppenma.




NMprMep OaHHbIX A9 arperaTtos

product_id | moved_at |qty_delta
1 2026-01-01 10
2026-01-02 -3
2026-01-03 5
2026-01-04 8
2026-01-05 12

— ] — | — | —]




sum():

npuMep

SELECT product id, moved at, qty delta,
sum(qty delta) OVER (
PARTITION BY product id

)

ORDER BY moved at

ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW

AS running sum

FROM stock move;

BbiBoAa;:

product_id | moved_at | qty_delta [running_sum
1 2026-01-01 10 10
1 2026-01-02 -3 7
1 2026-01-03 5 12
1 2026-01-04 8 20
12 32

—

2026-01-05




avg(): npumep
SELECT product id, moved at, qty delta,
round(avg(qty delta) OVER (
PARTITION BY product id
ORDER BY moved at
ROWS BETWEEN 2 PRECEDING AND CURRENT ROW
), 2) AS running avg
FROM stock move;

BbiBoa: (Ckonb3dallee cpegHee 3a 3 gHA)

product_id | moved_at |qty_delta [running_avg

1 2026-01-0] 10 10.0
1 2026-01-02 -3 3.5
] 2026-01-03 5 4.0
1 2026-01-04 3 3.33
1 2026-01-05 12 8.33




count(): npumMmep

SELECT product id, moved at, qty delta,
count(*) OVER (
PARTITION BY product id
ORDER BY moved at
ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW
) AS running cnt
FROM stock move;

BbiBoAa;:
product_id | moved_at |qty_delta |running_cnt
1 2026-01-01 10 1
1 2026-01-02 -3 2
1 2026-01-03 5 3
1 2026-01-04 8 4
1 2026-01-05 12 5




min(), max(): npumep
SELECT product id, moved at, qty delta,

MIN(gqty delta) OVER (ORDER BY moved at ROWS UNBOUNDED PRECEDING) AS

min_ ever,

MAX(gqty delta) OVER (ORDER BY moved at ROWS UNBOUNDED PRECEDING) AS

max_ever

FROM stock move;

BbiBoa: (Ha Ka)kayto AaTy BUOHO — KaKoM Obls1 MUHUMYM M MakKCUMYM 33
BCIO MUCTOPUIO 40 3TOrO MOMEHTA.)

product_id | moved_at |qty_delta | min_ever | max_ever
1 2026-01-01 10 10 10
1 2026-01-02 -3 -3 10
1 2026-01-03 5 -3 10
1 2026-01-04 8 -3 10
1 2026-01-05 12 -3 12




OTK/IOHeHUe OT cpeaHero u Aong oT uTora

SELECT product id, moved at, qty delta,
ROUND(qty delta - AVG(qty delta) OVER (), 2) AS diff from avg,
ROUND(qty delta * 100.0 / SUM(gty delta) OVER (), 1) AS pct of total

FROM movements;

BbiBOoAO:
product_id | moved_at | qty_delta | diff_from_avg | pct_of_total
1 2026-01-01 10 3.6 31.3
1 2026-01-02 -3 -9.4 -9.4
1 2026-01-03 5 -1.4 15.6
1 2026-01-04 8 1.6 25.0
1 2026-01-05 12 5.6 375




CMmeweHusa (LAG/LEAD)

lag() M lead() 6epyT 3Ha4YeHUNA N3 COCeHUX CTPOK B rnpegesjiax okKHa.

Kewncobl:

® CpaBHeEHME C NpeablayLlnmM MecaLueMm

® BblYMCIEeHWE OeNbT N TEMIMOB POCTAa

® MoucCK “nepBoro” cobbiTMa nocne apyroro




NULL u cMelLeHUd

Ba>kHO:
® eCJIM CoCeHeN CTPOKWM HEeT, Bo3BpaLwlaetca NULL
= MOXHO 330aTb 3Ha4YeHMe No yMOJIHaHUIO

CnepncrtBue:
® MepPBbIV 21EMEHT B rpyrnne 4yacto TpebdbyeT oOpaboTKM




Kak pa6oTtator LAG/LEAD

lag() 6epeT 3HaveHMe 13 NpeablayLen CTPOKM, lead() — U3 cliedytoLLen.
O6a 3aBUCAT OT NopaaKa B OKHE U HY>KHbl /159 CpaBHEHUI BO BPEMEHMW.




lag(): npumep
SELECT product id, moved at, qty delta,
lag(qty delta) OVER (
PARTITION BY product id
ORDER BY moved at
) AS prev delta
FROM stock move;

BbiBOAO:
product_id | moved_at | qty_delta | prev_delta
] 2026-01-01 10 NULL
] 2026-01-02 -3 10
] 2026-01-03 5 -3
] 2026-01-04 8 5
] 2026-01-05 12 8




lead(): npumMep
SELECT product id, moved at, qty delta,
lead(qty delta) OVER (
PARTITION BY product id
ORDER BY moved at
) AS next delta
FROM stock move;

BbiBOAO:
product_id | moved_at | qty_delta | next_delta
] 2026-01-01 10 -3
] 2026-01-02 -3 5
] 2026-01-03 5 8
] 2026-01-04 8 12
] 2026-01-05 12 NULL




Ewle npumMepbl

SELECT product id,
moved at,
gty delta,

lag(qty delta, 2) OVER (PARTITION BY product id ORDER BY moved at) AS

two days ago

FROM stock move;

BbiBOAO:

product_id | moved_at | qty_delta |two_days_ago
] 2026-01-01 10 NULL
] 2026-01-02 -3 NULL
] 2026-01-03 5 10
] 2026-01-04 8 -3
] 2026-01-05 12 5




Ewle npumMepbl

SELECT product id,
moved at,
gty delta,

lag(qty delta, 1,

BbiBOAO:

-1) OVER (PARTITION BY product id ORDER BY

moved at) AS prev or default
FROM stock move;

product_id | moved_at | qty_delta | prev_or_default
] 2026-01-01 10 -1
] 2026-01-02 -3 10
] 2026-01-03 5 -3
] 2026-01-04 8 5
] 2026-01-05 12 8




Ewle npumMepbl

SELECT product id,
moved at,
gty delta,

gty delta -

moved at) AS diff from prev
FROM stock move;

BbiBOAO:

lag(qty delta) OVER (PARTITION BY product id ORDER BY

product_id | moved_at | qty_delta | diff_from_prev
1 2026-01-01 10 NULL
1 2026-01-02 -3 -13
1 2026-01-03 5 8
1 2026-01-04 8 3
1 2026-01-05 12 4




Ewle npumMepbl

SELECT product id, moved at, qty delta,

ROUND (

(gty delta

moved at))::numeric

/ NULLIF(lag(qty delta) OVER (PARTITION BY product id ORDER BY

moved at), 0) * 100, 1
) AS pct change
FROM stock move;

BbiBoAa;:

- lag(qty delta) OVER (PARTITION BY product id ORDER BY

product_id | moved_at |qty_delta | pct_change
] 2026-01-01 10 NULL
] 2026-01-02 -3 -130
] 2026-01-03 5 -266,7
] 2026-01-04 8 60
] 2026-01-05 12 50




NULLIF

NULLIF(a, b) — Bo3BpawaeT NULL ecnu a = b, MHaye BO3BpaLUAET a KaK
eCTb.

OKBWMBaNIEHTHO:

CASE WHEN a = b THEN NULL ELSE a END

Hy>Ke|—| a4 3alllTbl OT AeJiIeHUNA Ha HOJ1b.

100.0 / NULLIF(qty, 0) -- BepHéT NULL ecnu qty = 0, a He ownbky
Y6paTb NyCTble CTPOKMW:

NULLIF(trim(name), '') -- BepHér NULL ecnu name coctouT mn3 npobenos

Ba)xHo! Ob6a apryMeHTa O0/MKHbl OblTb OOHOMO TUMa.




ROWS BETWEEN: ¢opeuM OoKHa

DpenM onpenengaeT, Kakme CTPOKM YYaCTBYIOT B pacuyeTe.

[TonMepbl:

m ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW — HaKoOMJiIeHWe OT
Hayasia pa3aena 0o TEKYLLEW CTPOKM

m ROWS BETWEEN 6 PRECEDING AND CURRENT ROW — CKOJ1b34LlLllee OKHO 13 7/ CTPOK




ROWS u RANGE: paznuuusa

ROWS — CHUTAET CTPOKU le/I3l/ILIeCKl/1.

RANGE — cumTaeT no 3HaveHunto ORDER BY (Hanpumep, Bce cobbiTMa C
OOHOWM OaTOW MornanatoT BMecCTe).

[1on oOMHAKOBOM ORDER BY-3Ha4YeHUMM pa3sHMLA BUOHA TaK:

= ROWS ... CURRENT ROW YyBeNMYMBAET arperat NnocTpo4YHO

® RANGE ... CURRENT ROW OA€eT OOUMHAKOBbIM pe3y/ibTaT BCEM CTPOKAM C
OLOHOM 1 TOM e O0aTON/KTHoUOM

Kewnc:

" B PUMHAHCOBbLIX OaHHbIX HA OOAHY OAaTy YaCTO MPUXOOANTCHA HECKObKO
ornepauunmn.

® RANGE YUYUTbIBAET TaKMeE CTPOKM BMECTE N OAET KOPPEKTHbLIN UTOT MO
OHO.




Kak pa6botaer ROWS BETWEEN

DOpenmM orpaHmymBaeT Habop CTPOK A4 arperata. MoXXHO BK/IOYaTb
npenblayLlmne, TeKyLLYO U cneaytolime CTPOKM.




MpumMep AaHHbIX AN ROWS/RANGE

product_id | moved_at |qty_delta
1 2026-01-01 10
1 2026-01-02 -3
1 2026-01-03 5
1 2026-01-03 4
1 2026-01-04 2




ROWS BETWEEN: npumMmep

SELECT product id, moved at, qty delta,
sum(qty delta) OVER (
PARTITION BY product id
ORDER BY moved at
ROWS BETWEEN 1 PRECEDING AND CURRENT ROW
) AS sum last 2
FROM stock move;

product_id | moved_at |qty_delta |sum_last_2
1 2026-01-01 10 10
] 2026-01-02 -3 7
] 2026-01-03 5 2
1 2026-01-03 4 9
] 2026-01-04 2 6




RANGE

RANGE 0ObeanHAET CTPOKM C OAMHAKOBbIM 3HaYeHMeM ORDER BY, MO3TOMY
bpernM MOoXKeT BKITIoUaTb HECKOJTbKO CTPOK Ha oaHYy OaTy/Bpems.




RANGE: npumMmep

SELECT product id, moved at, qty delta,
sum(qty _delta) OVER (
PARTITION BY product id
ORDER BY moved at
RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW
) AS sum by date
FROM stock move;




RANGE: npumMmep

BbiBOO (€CN1M Ha OOHOW OaTe HECKOMbKO CTPOK — BCE OHM MOoMNagatoT B
OOVH ppenm):

product_id | moved_at | qty_delta |sum_by_date
] 2026-01-01 10 10
] 2026-01-02 -3 7
] 2026-01-03 5 16
] 2026-01-03 4 16
] 2026-01-04 2 18




PeKypCUuBHbI€ 3anpochbl

PekypcuBHble CTE Mo3BoNaoT 06X0OUTb nepapxmmn 1 rpadbi:
® OpPraHM3aLMOHHbIE CTRYKTYPbI

= KaTaslorM TOBapoOB

= rpad 3aBUCUMOCTEN

= DOOOC/OBHbIE, CBA3M B courpade

Ha npakTunke paboTa Cc nepapxmamMm u rpadamMmm BolrnaguT Tak:

® B NPOOYKTOBbIX KaTasiorax n BOM (cneundumkauma coctaBa M3genumd)
PeKYPCUA — CTaHOaPTHbIN NpUeMm

= 014 rpadoB Ha MacluTabe YacTo NCMOMb3YIOT OTAEIbHble rpadoBbie
CYB[, (graph DB, 6a3bl g paboTtbl ¢ rpadoBbIMM cBA39MM), HO SQL-
PEeKYPCMAa OCTaeTCa BaXXHOWM O/19 OTYETOB




NMpuHUuUN pekypcuun B SQL
[1Ba 6noka:

= anchor (6ba3oBag 4YacTb)
B peKypCUMBHAadaA 4acTb (Luar)

Nnoesq:
® 113 0a30BbIX CTPOK CTPOUM HOBbIE, MOKa €CTb YTO A00aBNATb




PeKypcHuBHbI€ 3anpocCbl: OorpaHNYeHUs

BaYXHO KOHTPOIMPOBATb MYyOUnHY
BO3MOXHbIl LLMK/Ibl (HY>XHa 3aLMTa)
MPOUN3BOANTENBbHOCTb 3aBUCUT OT 0OO6beMa CBA3eMN

Kak ocTaHaBNMBaeTCca PeKypCma 1 KaK 3aLlUTUTbCA:

PEKYPCUMA 3aBepLUAETCH, KOrga PeKypCmMBHAa YacCTb NepecTaeT
BO3BpPalLLaTb HOBblE CTPOKM

orpaHunyeHme rmyobrHbl 0ObIMHO 3a4at0T ABHO Yepe3 none depth U
ycnoBume BMOa WHERE depth < N

3aLUMTY OT LLIMKMOB OENatoT Yepe3 KOHTPOSb YXKe MocelleHHbIX Y3/10B
(HanmpwuMep, B path) NN BCTPOEHHbIE MexaHM3Mbl CYB[],

B YacTu CYB[] ecTb oTAEeNbHbIE OrpaHNYeHnsa rMyOnHbI HA YPOBHE
3anpoca/HacTpoek, B OPYIrmxX 3TO KOHTPOMIUPYIOT TOMbKOo B SQL




PeKypCHUBHbIE 3arnpocbl: orpaHNYeHUs

Kewnc:

B HY)XHO MOSYy4YUTb BCEX MOAYUNHEHHbIX COTPYOHWKA, HAYMHaga C
pyKoBOAUTENA.

= [IyOUMHY orpaHun4YmMBaeM 5 ypoBHAMUK, UTOObBI MCKOUNTL OECKOHEYHbIW
o6xon Npu LIMKMIax.




PekypcuBHbiu CTE: npumMep

WITH RECURSIVE tree AS (
SELECT category id, parent id, name
FROM category tree
WHERE category id = 10
UNION ALL
SELECT c.category id, c.parent id, c.name
FROM category tree c
JOIN tree t ON t.category id = c.parent id

)
SELECT * FROM tree;

BbiBoA,
category_id | parent_id name
10 NULL |2nekTpoHMKa
11 10 Kabenu
12 11 USB




PekypcuHbi CTE: 6e30nacHbIM LLAa6noH

WITH RECURSIVE tree AS (
SELECT category id, parent id, name,
1 AS depth,
‘/'" || category id || '/' AS path
FROM category tree
WHERE category id = 10
UNION ALL
SELECT c.category id, c.parent id, c.name,
t.depth + 1 AS depth,
t.path || c.category id || '/' AS path
FROM category tree c
JOIN tree t ON t.category id = c.parent id
WHERE t.depth < 5
AND position('/"' || c.category id || '/' in t.path) =0
)
SELECT category id, parent id, name, depth
FROM tree;




PekypcuHbi CTE: 6e30nacHbIM LLAa6noH

oeq: depth < 5 orpaHuUYMBaEeT rMyoOuHy, a MpoBepKa path He OaeT
3aUMKINTbCA.

category_id | parent_id name depth| path
10 NULL |3nekTpoHumKka| 1 10/
11 10 Kabenu 2 | ho/m/
12 11 USB 3 /10/11/12




CoBpeMeHHblIe KeUcbl

MaTepumarin3oBaHHble NPeacTaBneHna Anaa aHaanTUYecKknx gawbopaos
Npoaax

LLEMOYKM MMeHOBaHHbIX noa3anpocos (CTE) g MHOroaTanHbIX
pacyeToB B PUHTEXE

OKHa A19 METPUK B NPOOYKTOBOM aHANNTUKE

PYHKLMM cMeLlleHna (LAG/LEAD) ona MOHUTOPUHIa SLA (cornaweHmna o6
YPOBHE CepBUCA)

pekypcua ansg cneundmkaumm coctaBa nsgenma (BOM) n uenovek
MOCTAaBOK
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