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BBEOEHUE

Ipad cocTouT M3 y3108B (BepwnH) 1 pebep (cBA3en). Y3bl - KOHKPETHbIE CYLLHOCTU, TaKMe KaK YenoBeK (person)

nan aBTomobunb (car). Pebpa coeauHAOT y3abl ApYr C Apyrom. B gaHHOM npumepe ABa TMna pebep: apysba
(friends) u Bnagenew, (owner).

Friends

Type: Person
Name: John

Type: Person

Type: Person
Name: Bill

Friends | Name: Sally

Y3nbl u pebpa (cBA3mn) xpaHaTca B Tabavuax. Pebpo owner npeacrasneHa B BUAe NpocToro nons Foreign Key
(cBA3b MHOrMe-k-ogHomy). Pebpo friends aBnsetca cBA3biO MHOTME-KO-MHOTMM. [1a Takux cBsA3ei BeBedeHa
cneumanbHaa Tabauvua Edge-mabauya (cm. pasgen «JemoHCTpauMOHHaa 6as3a AaHHbIX» [AOKYMEHTA
«PyKOBOACTBO agMUHUCTPATOPaY).

MpegacTasneHve rpada B BUAE PENALMOHHBIX Tabauy,

car owner person friend
PK id: varchar u—‘— PK id: varchar PK id: varchar 1 PK id: varchar
model: varchar fromid: varchar FK name: varchar .—|— fromid: varchar FK
year: int toid: varchar FK lastname: varchar toid: varchar FK
color: varchar age: int
number: string city: varchar
owner: varchar Income: bigint

dbl: double

dtime: datetime




A3bIK GRAPH-SQL

MATCH

Graph-SQL - A3bIK 41a BbINOAHEHUA rPadOBbIX 3aNPOCOB, ABNAIOLLMACA NPOCTbIM pacwmnpeHnem SQL. Graph-SQL
nobasnseT HoBoe BbiparkeHne MATCH.

HauyHem c npoctoro npumep. Mbl XOTUM HAUTU BCEX NtOAEN, UMEIOLWMX aBTOMOOU/Ib U Y KOTOPbIX €CTb ApY3bA
MMetoLLLMe aBTOMOOU/Ib TOM e MoAeNn.

SELECT pl.name, p2.name as friendname, cl.model
MATCH (car cl)-[owner]->(person pl)-[friends]->(person p2)<-[owner]-(car c2)
WHERE cl.model = c2.model

BbipaxkeHne MATCH ABnfeTcA naTtTepHOM, OMMCbIBAOWMM, KaKkMe OODBEeKTbl M CBA3M HAM HYXKHbl AAA
BbINosHeHMA 3anpoca. MATCH 3ameHsAeT BbipaxkeHne FROM B SQL 3anpocax. OctanbHble BbliparkeHua: SELECT,
WHERE, ORDER BY, GROUP BY, HAVING, INTO anatoTcsa 06bl4HbIMK BblparkeHuamm SQL.

B naHHOM npumepe BbipaxkeHne MATCH onucbiBaeT 4To:

e ECTb HeKkwui y3en cl Tmna car

e ¢l no cBA3M owner ccbinaeTcs Ha y3en pl Tmuna person
e plno ceasu friends ccbinaertca Ha y3en p2 TMna person
e (2 M0 CBA3M OWNer CCblNaeTcs Ha y3en p2

BbipaxkeHne WHERE gobasnset ycnosue cl.model = c2.model.

Ha KapTUHKe HWKe NokasaH noarpad, yA0BAeTBOPAOWMA AaHHOMY 3anpocy:

Friends

Type: Perso Type: Person

MName: John

Type: Person
Name: Bill

Friends | Name: Sally



Pe3ynbTaTt 3anpoca BbIrNAANUT TaK e, Kak 1 pesynbtaT 0bbiuHoro SQL 3anpoca SELECT.

friendname

John Sally Toyota

Mpoctoe BbipaxkeHne MATCH npeacTaBnaseT LenoyKky y3noB U cBA3el. Ho 4To aenatb eciv naTTepH Hesb3a
npeAcTaBUTb B BUAE NPOCTON LENoYKkn? Hanprumep, Ham HY»KHO YKa3aTb HECKO/IbKO cBA3el (bosblwe aAByx) oT
y3na pl. B aTom cnyyae mbl MoXKemM A406aBUTh elle 04HO BbipaxkeHne MATCH.

SELECT pl.name, p2.name as friendname, cl.model

MATCH (car cl)-[owner]->(person pl)-[friends]->(person p2)<-[owner]-(car c2)
MATCH (pl)-[friends]->(person p3)<-[owner]-(car c3)

WHERE cl.model = c2.model and c3.model = cl.model

O6paTnTe BHMMaHMe: Bo BTopom MATCH He yKasaH T y3na pl NoCcKo/ibKy OH yxKe 6bla1 onvcaH paHee.

Ons ynobctea, BMecTo Habopa MATCH BbipaxeHuit (KaK B npumepe Bbllle) MOXKHO BCe NaTTepHbl cobpaTtb noj,
oAHMM BbiparkeHnem MATCH, yKa3aB 1x Yepes 3anATyto (Kak B npumepe HusKe).

SELECT pl.name, p2.name as friendname, cl.model

MATCH (car cl)-[owner]->(person pl)-[friends]->(person p2)<-[owner]-(car c2),
(pl)-[friends]->(person p3)<-[owner]-(car c3)

WHERE cl.model = c2.model and c3.model = cl.model

3aaaHue rnybuHbl NOMCKa

Mpu noucke Apyseit MOXKeT NOHaZobUTLCA orpaHnyeHue Ha rybuHy noucka (4py3ba, Apy3bsa Apy3en, Apy3ba
apysen gpysen 1 T.4.).

Ctpenka -[friends]-> B BbipaxeHun MATCH, npeacTaBnaowas pebpo rpada, MONKeT copepaTb
[ONONHUTE IbHbIE NapameTpbl r1y6uHbI:

BblpaXXeHune KOMMEHTapMﬁ

-[friends]-> rnybuHa 1 (apysbs)
-[friends 2]-> rnybuHa 2 (opysba apysen)

-[friends 3]-> rnybuHa 3 (apysbs apysen apyseit)



[JononHUTeNbHbIM NapameTp ryOWHbI MOMKET YKasaTb, YTO BaM HYXKHbl M BCE MPOMENKYTOYHble Y3/bl
OOCTUKMMbIE MO CBA3M OT OAHON rNybUHbI 40 ApPYroii:

BblpaXkeHue KOMMeHTapwii

_[friends 2,3]-> rnybuHa ot 2 o 3 (apy3ba apy3ent + Apy3ba apysei
’ Apy3eit)

[friends 2,*]-> rnybuHa ot 2 Ao 6ecKoHeYHOCTU (ApYy3ba Apy3en +
’ LpY3bA Apy3elt Apy3et + ...)

-[friends *]-> aHanormyHo -[friends 1,*]->

HaliTu Bcex gpy3elt (a TakKe apysen apysen n apysei apysen apyseit) John-a }KUBYLLMX C HUM B O4HOM rOpoJe.

SELECT pl.name, p2.name as friendname
MATCH (person pl)-[friends 1..3]->(person p2)
WHERE pl.name = 'John' and pl.city = p2.city

MATCH! (cTporuit nopsagoK BbiNO/IHEHUSA)

BbiparkeHne MATCH! noxoxke Ha BbipaxeHue MATCH, Ho onpegenaeT CTPOrnii NOpPALOK MPOXOXKAEHMA MO
y31am 1 cBA3AM rpada.

PaccmoTpurm 3anpoc: NoayyunTb Beex ntogei 20 neT, umerowmx asBTomobuab Toyota

SELECT pl.id
MATCH! (person pl, pl.age=20)<-[owner]-(car cl, cl.model="'Toyota")

3anpoc HauMHaeTcA ¢ NoMcKa Bcex Ntoaen B Bospacte 20 neT. [lanee gns KarKAoOro HalAeHHOro YesioBeKa no
ccblfike [owner] 6epyTcs BCce ero aBTOMOOUAM U ANS KaXKO0ro BbINONHAETCA cpaBHeHue cl.model = ‘Toyota’

Mpw noucKke Noaelt MoXKeT BbITb UCMONb30BaH MHAEKC Mo noato age. Ecam ycnosme novcka 6onee cioXKHoe
MOTYT MCMO/Ib30BaTbCA HECKO/IbKO MHAEKCOB OJHOBPEMEHHO WM COCTaBHble WHAEKCbl (MHAEKCbl Mo
HECKONIbKMM nonsam) (cm. onuncaHue SQL)

BbipaxkeHne MATCH! no3sosnser onNTMMMU3MPOBATb BbIMNOJIHEHWE 3aMpPOCOB HA OCHOBAHMWU 3HaHUK O
npeameTHOM 061acTu. B AaHHOM c/lydae Mbl 3Haem, 4To 20-1eTHUX NItoAel Y Hac B 6a3e mano. TakKe Mbl UMeem
BO3MOXHOCTb OTCeYb Nepexoabl No CBA3AM Ha PaHHMX 3Tanax, CyLWwecTBEHHO YNPOCTUB 3anpoc. Hanpumep, mbl
XOTUM NOYYUTb APY3eN Apy3eit HEKOTOPOro YeNOBEKa, TaKMX, YTO U APY3bA, U APY3bA APY3EN KUBYT C HUM B
oAHOM ropoge. [1710xol anropuTMm: BO3bMeM ApYra, XMUBYLLEro B APYrom ropose, Aasiee BO3bMeEM ero apysei u
JIMLWb B KOHUE byaem NpoBepaTb YCN0BMA. XOPOLUUI anroputm: 3anpoc byaeT paboTtaTtb B pasbl bbicTpee, ecim
Mbl CPa3y e NPOoBepUM A/1A YeI0BEKa KaXKA0ro ero Apyra, U ec/im OH XKMBET B APYrom ropoge, To 1 He byaem
Janblue NpoBepATb ero Apy3ei.



SELECT p1.id
MATCH! (person pl, pl.id = 'personl')-[friends]->
(person p2, p2.city = pl.city)-[friends]->(person p3, p3.city = pl.city)

B n06aBoOK K npoctbim SQL ycnosuam BbipaxkeHne MATCH mosKeT cogeprKatb ycnosue distinct.

SELECT pl.id
MATCH! (person pl, pl.id = 'personl')-[friends]->
(person p2, p2.city = pl.city)-[friends]->(person p3, distinct, p3.city = pl.city)

3ameuaHue. B gaHHom cnydae distinct o3Ha4yaeT, YTO Mbl XOTUM MO/YYUTb TOJIBKO YHWKajIbHblE 3anucu p3.
[aHHbIl BapuaHT distinct oTmMuaeTcs oT knaccuyeckoro SQL 1 CAyKUT AN NOMETKM Y3108 rpada, No KOTopbim
Mbl yxe npoxoannun. MosTomy nonb3oBaTbCA TakMm BapuaHTom distinct Hafo ¢ OCTOPOXKHOCTLIO. Hanpumep,
Mbl XOTMM NOJIYYMTb BCEX APY3ei Apy3el YeNoBeKa, MMEIOLLMX aBTOMOBMb TOW Ke MapKMu.

Cneaytowme 2 3anpoca BEPHYT PasHbIit pe3ynbTar:

SELECT distinct p2.id

MATCH! (person pl, pl.id='personl')<-[owner]-(car carl),
(p1)-[friends]->(person px)
-[friends]->(person p2, pl.id != p2.id )
<-[owner]-(car car2, carl.model=car2.model);

SELECT p2.id

MATCH! (person pl, pl.id='personl')<-[owner]-(car carl),
(pl)-[friends]->(person px)
-[friends]->(person p2, distinct, pl.id != p2.id )
<-[owner]-(car car2, carl.model=car2.model);

MepBblit 3anpoc ncnonb3yeT Knaccuyeckmin SQL distinct. Bropoit 3anpoc HenpasuabHbIn! Mpegnonoxum, 4to
personl nmeet aBa aBTomobunsa: Toyota u VW. bepem nepsblit aBTOMOBW/Ib, Aasiee HaXOAMM HEKOTO Apyra ero
apyra, umetowero asTomobuns VW. Ycnosue carl.model = car2.model He cpabaTbiBaeT, HO Mbl y}Ke NOMETUAN
y3en rpacda, COOTBETCTBYIOLLErO AaHHOMY YesI0BEKY. Tenepb, KOraa Mbl BepHEMCA K personl v Bosbmem Tenepb
VW, nocne 3Toro BO3bMeM TOTO e Apyra Apyra, To 0O6HapyKUM, UTO y¥Ke Obl/IM B 3TOM Y3/1€ U SIOXKHO OTKUHEM
ero (xoTa oH ToxKe umeet VW).



MOANDUKALMNA OAHHDBIX TPADA

CospaHve uan moguduKaumsa CTPYKTypbl rpada, fobaBneHMe WUAM yaaneHWe [AaHHbIX OCYLLEeCTBAAKTCA C
NOMOLLLbIO onepaTopoB A3blka SQL.

Co3spaHue CTPyKTypbl rpada

Hanbosiee yacto ncnonbyembie onepatopbl 418 paboTbl ¢ rpadom:

3anpoc KommeHTapuii

CREATE TABLE CospaHue, yaaneHue tabnauuy,. Edge-tabanupl ans 3agaHma pebep rpada
DROP TABLE cospatotca ¢ pacwmpeHnem AS EDGE.

Moaudukauma cxembl Tabauubl (CTPYKTYpbI Nnonei ysna). JobasneHue,
yZasieHne KOJIOHOK U T.M.

ALTER TABLE

CospaHue, yaaneHne NHAEKCOB. Bbl TaKyKe MOKeTe co34aTb MHAEKC AN
OnucaHuA CBA3M MHOTME-K-04HOMY /1A OZHOr0 WU HECKOIbKUX NoNel
(ana cospgaHua ceasu Tuna foreign key Ho 6e3 06bsABNEHUSA constrain)

CREATE INDEX
DROP INDEX

AOGaBHEHMe Unn yaaneHune AaHHbIX

Hanbonee yacto ncnosbayemble onepaTopbl 414 paboTbl ¢ rpadom:

3anpoc KommeHTapui

INSERT

INSERT INTO
SELECT INTO
BULK INSERT

JobasneHue y3nos u pebep rpada.

DELETE YnaneHue y3nos u pebep rpada.

UPDATE Moaudurkauma 3HaYeHUN OTAENbHbIX KOJIOHOK 3anucen.

OnepaTtopbl paboTaloT aHa/IOMMYHO COOTBETCTBYOLWMM onepaTopam SQL



