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TekcToBast paclunppoBKa BUAEO:

OBbEAVNHEHUA

CBsA3aHHbIe CYLLHOCTW;

Teopvm MHOXeCTB,

Join c ychosuewm;

Nested Loop Join;

Nested Loop Join - Cartesian Product;

Hash Join;

Merge Join;

Join Elimination;

Cnowinepsl - Data Vault n Anchor Modeling;

Dbtvault.

CBfi3aHHbIe CYLLHOCTU

OCHOBHbI€e Mo/I0XKeHUS:
e B cnyyae OLTP nouTu BCcerfa MHOro Tabauy, CBA3aHHbIX MexXAy CO60I.
e B cnyyae OLAP 6bIBatOT pasHbie BApUAHTHI.
e CamblIli npocTor cnocob - ncnonb3osaTb LEFT, RIGHT v INNER JOIN.
e Takxe ansa ocobbix cnyyaes ectb FULL OUTER JOIN, CROSS JOIN v eLe HeCKONbKO TUMOB.

Bonpoc: ecnv MoxHO JOIN'MTb NO MPOV3BOJIbHOM KOTOHKE, TO 3a4eM HyxHbl foreign keys?


https://edu.slurm.io/courses/data-engineer-p3?from=step
https://edu.slurm.io/courses/data-engineer-p3?from=step

OTBeT. BHELLUHME KJII0UYU - 5TO MeXaHU3M OrpaHNYeHns, KOTOPbI NpoBepsieT, e/ Mbl BCTaBASIEM JaHHbIE B
Tabanuy, TO aANLIHWK BHELLHEW CyLHOCTU, KOTOPbI Mbl BCTaBASEM, TakxKe eCTb B CBA3aHHOV Tabauue. ba3a

He AacCT BCTaBUTb TO, YTO He MeeT NPaBUJIbHOM CBA3W.
Bunabl B3arimocBaA3en:

e One-to-One;

e One-to-Many;

e Many-to-Many.

Teopvm MHO>XeCTB

YacTo onncblBarOT BapnaHTbl O6'b€ﬂ,l/IHeHI/II‘/JI B KOHTEKCTE TEOPUN MHOXECTB!

SQL JOINS @

SELECT <select_list> SELECT <select_list>
FROM TableA A FROM TableA A
LEFT JOIN TableB B RIGHT JOIN TableB B
ON A.Key = B.Key ON A.Key = B.Key
SELECT <select_list>
FROM TableA A
INNER JOIN TableB B
ON A.Key = B.Key
SELECT <select_list> SELECT <select_list>
FROM TableA A FROM TableA A

LEFT JOIN TableB B
ON A.Key = B.Key
WHERE B.Key IS NULL

RIGHT JOIN TableE B
ON AKey = B.Key
WHERE A.Key IS NULL

SELECT <select_list>
SELECT <select_list> FROM TableA A
FROM TableA A FULL OUTER JOIN TableB B
FULL OUTER JOIN TableB B ON A.Key = B.Key
ON A.Key = B.Key WHERE A.Key IS NULL

OR B.Key IS NULL

AnarpaMmmbl BeHHa He HY>XXHbI?

Join c ycnosBunem

PaHee, Mbl yXe BUAENN, KOTAa 3aMncy 06beANHAKTCA He MO paBHbIM 3HAYEHUAM NapamMeTpoB, a MO YCI0BUIO,
rae oAvH napamMeTp 60/bLUe 4pyroro.

Bonpoc: 4To NponcxoAuT, KOrAa Mbl AeNaeMm join Mexay 3HaYeHUSIMU, He YKa3blBasi KONOHKY 06beANHEeHNA?

OTBeT: NponsongeT natural join. KonoHkn 6yayT 6paTbcs Ha 0OCHOBe 06LLMX MMeH. Ckopee BCero MHAEKCOB Mo
3TVM KOMIOHKaM He byzaeT. B Takon cuTyaumn 6a3a BoibepeT Nested Loop Join.

Nested Loop Join

Nested Loop Join - 5T0 pa3HOBMAHOCTb anropmuTMa CoeMHeHUs. 3TO TO, YTO NepBbIM NPUXOAUT B FOIOBY NpU

BOMpoce: «kak CAKOMHUTL ABa HAbopa AaHHbIX MO KAKOMY-TO Habopy Nonen?».
OCHOBHbIe NMo/I0XKeHUS:
e ByKBasibHO /Ba UMK/ - BHELLHW (outer) 1 BHYTPeHHWIA (inner)
e lcnonb3yeTca NpMMepHO BCeraa, Korgaa Mbl K OAHOW 3anncuK cneBa npuaesnbiBaeM MHOIo 3anvicein cnpasa
e Jlyuywle Bcero paboTaeT, KOraa oAnH 13 HAbopOB AaHHbIX HE6ObLLION, a8 BTOPO - 60/1bLUON
e B wngeane ycnosue fOMXHO Nnonagatb B UHAEKC.

Nested Loop Join - Cartesian Product

MpumMep, Korga Mbl 0683aHbl Ucnonb30oBaTb Nested Loop Join:


https://en.wikipedia.org/wiki/One-to-one_(data_model)
https://en.wikipedia.org/wiki/One-to-many_(data_model)
https://en.wikipedia.org/wiki/Many-to-many_(data_model)
https://blog.jooq.org/say-no-to-venn-diagrams-when-explaining-joins/

EXPLAIN SELECT *
FROM aircrafts_data al

CROSS JOIN aircrafts_data a2
WHERE a2.range > 5000

QUERY PLAN

Nested Loop (cost=0.00..2.78 rows=45 width=144

-> Seq Scan on aircrafts_data al outer set
cost=0.00..1.09 rows=9 width=72
-> Materialize cost=0.00..1.14 rows=5 width=72 inner set

-> Seq Scan on aircrafts_data a2
cost=0.00..1.11 rows=5 width=72
Filter: (range > 5000
7 rows

MpeacTaBbTe cebe cross join (3To cartigen product). 3To AeKapTOBO Npon3BeAeHMe, KOraa 06beanHaTCS 4Ba

AdaTacCeTa, 1 Mbl COCTaB/IdeEM BCE Mapbl 3HaAYEeHUI.

CcblKa Ha NoYUTaTb

Hash Join

FasoBasi onTMMm3auus, KOTOPY Mbl MOXeEM NMpuMeHnTb, - Hash Join.

Mbl MOXeM MPONTUCL MO OA4HOM Tabanyke 1 cocTaBUTb B NaMATy hash-tabnauuy, To ecTb Napy KArY-3Ha4veHMe,

rae KNr4oMm byzeT BbICTynaTb TO CaMoe rnoJse, Mo KOTOPOMY Mbl Jenaem join.
OCHOBHbI€ NOJZIO)KeHUS:
e ToXe ABa LMK/a - BHELHWA (outer) 1 BHyTpeHHWIA (inner).
e CHauvana CTpouM X3LW-Tabauuy nNo BHYTPEHHEMY LMKIY, @ MOTOM BO BHELLHeM NpoBepsieM COBMajeHus.
e BbibupaeTcs, Korga AaHHbIX C 06enx CTOPOH OTHOCUTENIbHO MHOTO.
e CyulecTByroLLME NHAEKCHI HAKAK He MOMOratoT.

e Xaow-Tabnuua AomkHa BnesaTb B work_mem.
PaccMoTpuUM MpuMep 3anpoca:

EXPLAIN (costs off) SELECT *
FROM tickets t
JOIN ticket_flights tf ON tf.ticket_no = t.ticket_no

QUERY PLAN

Hash Join
Hash Cond: (tf.ticket no = t.ticket no
-> Seq Scan on ticket_flights tf
-> Hash
-> Seq Scan on tickets t (5 rows

Mbl MOXeM cAenaTtb ornpoc join‘oM. NonyyunTca cnegyroLlee:
e Seq Scan'oM NpoxoAMMCH MO OAHOM Tabnnuke n coctaBnsemM hash-tabnnuy;

e Eule ogHnM Umknom, genas look up B hash, npoxogumcsa no sTopoi.

Merge Join

BOHpOCI KaK «>XKNTb» B XPaHUNTNLLE, rAe XPaHUTCA TMITaHTCKOE KOTMYeCTBO Ta6ﬂVILI,, 60/bLLIOE KONNYECTBO

join'oB?


https://postgrespro.com/blog/pgsql/5969618

OTBET: Mbl YK€ FTOBOPWU/N, YTO MOXHO MOAYUYNTb 6ONbLUOK NPOPUT OT AaHHbIX, PU3NYECKM OTCOPTUPOBAHHBIX
Ha Aucke (TMBO faHHble, 60 YNOoPSA0UYEHHbIN MHAEKC MO 3TUM AaHHbIM). ECin gaHHble 3apaHee
OTCOPTMPOBAHbI MO KUY, MO KOTOPOMY MPOUCXOAMT join, BCS onepaumst MoOXeT CBeCTUCh K IMHeHOM. Mbl

6yaem NpPoOBOAUTL ornepaumio merge, Kak B clydae merge sort.
KpaTko:
e Ob6beanHseM ABa OTCOPTUPOBAHHbIX CANCKA;
e BbibupaeTtcs, korga ectb nHaekcbl no nonam JOIN'a B o6enx Tabnnykax;

e laeanbHblii BapnaHT gaxe ANa oveHb 601bLINX TabanL.

EXPLAIN (costs off) SELECT *
FROM tickets t

JOIN ticket_flights tf ON tf.ticket_no = t.ticket_no
ORDER BY t.ticket no

QUERY PLAN
Merge Join
Merge Cond: (t.ticket_no = tf.ticket_no
-> Index Scan using tickets_pkey on tickets t
-> Index Scan using ticket_flights_pkey on ticket flights tf
4 rows

CcblIKa Ha NOYNTATb

Join Elimination

Korga Y HaC MHOTI'O Pa3HbIX Ta6J'II/ILI,, CBA3adHHbLIX MexXay cobon yepes agpyrme, MOXHO rnpeactaBUTb CUTyalnto,
4YTO B O6'beﬂ,I/IHeHI/II/I y4acTBYHOT Ta6}'II/ILI,bI, M3 KOTOPbIX Mbl CAMOCTOATE/IbHO AdHHbIE HE Y/TaeM. OHn

BbICTYMakOT B POJZII MPOMEXYTOUHbIX Ta6J'II/IL|,, O6'beAI/IHF|I'OLLI,I/IX apyrme.

Mopo6Hble Tabnnubl B/, MOXET NCKAKUYNTL 13 3aNpoca, YTOObI AaHHble GU3NYECKM He MOAHUMANCE. TakUM

06pa3oM yMeHbLLIAETCS KONNYECTBO join'oB, 1 Cam 3anpocC BbIMOHSETCs bbicTpee.

[aHHbIN noaxoa HasbiBaeTcs «Join Elimination». MHorne coBpemMeHHble 6a3bl €ro No44epPX1BatoT, BKIKOYAS

PostgreSQL, Greenplum, MySQL v ap.

SELECT c.name, COUNT(*

FROM actor a

JOIN film_actor fa USING (actor_id
JOIN film f USING (film_id

JOIN film_category fc USING (film_id
JOIN category c USING (category id
WHERE actor_id = 1

GROUP BY c.name

ORDER BY COUNT(*) DESC

SELECT c.name, COUNT(*

FROM film_actor fa

JOIN film_category fc USING (film_id
JOIN category c USING (category id
WHERE actor_id = 1

GROUP BY c.name

ORDER BY COUNT(*) DESC

[ny6okuin pasbop



https://postgrespro.com/blog/pgsql/5969770
https://blog.jooq.org/join-elimination-an-essential-optimiser-feature-for-advanced-sql-usage/

ST_NAM_Stage_Name

ST_LOC_Stage_Location (

ST_atLocation_PR_isPlaying

PR_NAM_Program_Name ()
AC_part_PR_in_RAT_got

PE_REV_Performance_Revenue

PE_wasHeld_ST_atLocation

PR_Program

AC_PLV_Actor_ProfessionalLevel @

PLV_ProfessionalLevel

Cnonnepsbl - Data Vault u Anchor Modeling

Y PE.at PR wasplayed

RAT_Rating

PE_Performance

PE_in_AC_wasCast

. PE_DAT_Performance_Date

. PE_AUD_Performance_Audience

GEN_Gender

. AC_GEN_Actor_Gender

AC_Actor

@ AC_NAM_Actor_Name

AC_parent_AC_child_PAT_having

|| PAT_ParentalType

ECnu Mbl XOTVM CO34aTb 60/bLLOE pacnpeaeneHHoe XpaHuauLLe ¢ 601bLINM KONNUYECTBOM Pa3HbIX

CyLLHOCTE, TO 6epeM MeTOLONOrMI0 U pyBUM Ha TabMUKU. MHOrmMe ckaxyT, UTO Ha join‘ax MOXHO NoTepsAThb

BCHO NpPOon3BOANTENBHOCTb.

Ecnn Bo Bcex Tabnmykax ecTb CypporaTHbie K/IK4YW, N Mbl AeJlaeM join, onNTUMMN3aTOP MOXET NPMEHNTb Merge

join (ecnn faHHbIe GU3NYECKM OTCOPTUPOBAHDI).

YT0bbI YAOCTOBEPUTBLCA, UTO AdHHbIE CI)VI3VM€CKI/I OTCOPTMPOBAHbI, MOXXHO NMPNMEHUTb K}'IaCTeprII7I MHAEeKC.

s Sat_Store S Sat_ Employment § Sat Empl_Contact
PF* Hub_Store_Pk PF* Link_Employment_Pk PF* Hub_Employes_PK
P * Load_Dals P * Load_Date P * Load_Date
* Record_Source * Record_Source * Record_Source
Store_Mame Emplaymenl_Bzgin Employes_Address
Store_Lotation Erplaymant_End Employee_Phona

. Xab (Hub)
. Csasb (Link)
CnyTtHUK (Satellite)

S Sat_Empl_Details
PF* Hub_Employee P
P * Load_Date
* Recond_Source
Employea_First_MName
Employea_Last_MName

Dbtvault

Dbtvault - 5T0 HCTPYMeHT, KOTOpbLIV No3BonseT Ha ocHoBe YAML reHepurpoBaTb SQL-3anpocsl.

[na Hero ectb nnarvH «<AutomateDV». Ero ocHoBHasa 3aava: co3saBaTtb B b/l CTPykTypbl Ha OCHOBe

MeToZoI0rn npoekTpoBaHusa Data Vault

https://automate-dv.readthedocs.io/en/latest/

Kak pa6oTaert:
BHYTpY HaxoanTcst 60/1bLLOE KOMYECTBO MaKpOCOB, HanMcaHHbIX Ha Jinja Template. PacknagbiBaHne gaHHbIX

M3 NAOCKNX Ta6}'II/ILI| B CTPYKTYPY N3 Pa3HbIX Tabnunuek, CBA3aHHbIX Mexay co60 NNHKaMU (I'IpOME)KyTOL‘IHbIMI/I

Tabanuammn), ocyllectenseTcs ¢ nomoubto CTE.
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