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* 3aHMMAETCS NPUKIAAHOM pa3paboTKoM
C1994T1

« 3aHnMaeTcd Postgres ¢ 1998 1

« CoocHoBaTe/lb koMnaHun Postgres
Professional (2015 1)

* B KOMMaHuM oTBeYaeT 3a
B3aMMOENCTBME C 3aKaszyMKaMm u
GOPMUPOBAHME JOPOXKHOW KAPTbI
PA3BUTUA NPOLYKTA



PogggresPro

O yeM 3TOT goknan

1) OTllocTtrpece n CYb/l
BOOOLLE.
2) O JSON B nocTtrpece

3) Kak paboTtatb ¢ Postgres, ecnu Bbl

nporpammmpyete Ha JavaScript.
 CepBepHbIn JS

e  KnameHTtcknm JS
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O yeM 6yaeM roBopuUTb:

Y10 Takoe CYB/? PendumoHHble 1 apyrmne CYB/]
OcobeHHocTKn Postgres kak CYB/]

Kak ycTaHoBUTb Postgres 1 kak paboTaTtb ¢ HUM. Kak 3a1u1Tb
JAHHblEe ?

Kak pabotatb ¢ Postgres Ha Javascript (n Hanuwem

npocTenwee npunoxxeHne Ha Node,js)
Ob6cyamMm, kak BoobLe paboTaTb C 6a30M 13 BEG-NPUIOKEHNI

[ToCMOTpPUM, Kak nNporpamMmmpoBaTh Ha JS BHYTpu Postgres. T.e.
Server-side.




Y1o Takoe BA3A OAHHDbIX

1) Jltobble faHHble, XpaHALWMeca B CTPYKTYPUPOBAHHOM UMPPOBOM
dopme.
[loaTOMY, pannoBag cucTeMa UMM TEKCTOBLIV Gans — TOXKE
cBoeobpasHble B/l
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3) YT0 Takoe CYB/ - cM. n.2




Y10 Takoe pensumMoHHasa 6asa
AAHHbIX?

1) B Teopun - 310 6a3a AaHHbIX, CBOMCTBA KOTOPOW OMUCaHbI B

cTaTbe Koaaa (1970)
https://www.seas.upenn.edu/~zives/03f/cis550/codd.pdf

Ha MNPaKTNKE - 3TO 6aza AaHHbIX, COCTOALWasd (C TOYKM 3peHnd

No/b30BaTENS) U3 TAbNL, B KOTOPLIX Kaxkaas CTpoka
npeacTaBnseT cobom oTAENbHYIO XPaHMMYIO B 6ase 3anmch;
obecneumBatolas npur atom ACID™ n BeinonHaowas SQL-
3anpochl. A3blk SQL cTaHgapTM3oBaH C Havana 9ox (HoO cTaHaapT
OYEHb U3MEHW/ICS )

"ACID npugyman He Kogg, a Ixum I'pen:.
http.//jimgray.azurewebsites.net/papers/thetransactionconcept.pdf



https://www.seas.upenn.edu/~zives/03f/cis550/codd.pdf
https://ru.wikipedia.org/wiki/ACID
http://jimgray.azurewebsites.net/papers/thetransactionconcept.pdf
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ACID (TpaH3aKLMOHHOCTbD)?

TpaH3akuma — Habop M3MeHeHUK, nepesoaswmx bl n3 ogHoro
COIrNacoBaHHOIO COCTOAHMSA B ApYyroe.

ATOMAPHOCTb — TpaH3aKLMa MOXET COBEPLINTLCS IMOO MOSTHOCTbIO,
b0 HUKaK.

Consistency (LlenocTHoCTb/CcornacoBaHHOCTb) - HUKTO He yBUANT
b/l B HecornacoBaHHOM COCTOSAHUMN.

N3onaups — napannenbHO BbIMOMHAWMECS TPaH3aKLUMN He BANSAIOT
ApYr Ha gpyra. ( B peanbHOCTM CyLWecTBYIOT YPOBHU M3onaumm)

Durability (YcTonumBocTb) - 3anmncaHHoe B Bl He nponager.
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Uto Takoe SQL

«$3bIK CTPYKTYPUPOBAHHbIX 3aMpPOCcOoB» . JleknapaTuBHbIM A3bIK.

DDL: (Data Definition Language)
CREATE TABLE, DROP TABLE n 1.4,

DML (Data Manipulation Language)
INSERT, UPDATE, DELETE

TCL: (Transaction Control
DQL. (Data Query Language) Language)

SELECT BEGIN, COMMIT, ROLLBACK

DCL: (Data Control Language)
GRANT, REVOKE..




YeM xopolu 1 nnox SQL

Xopoulo:
[leknapaTtuBHbIV A3bIK.

Jlerko ctTaHgapTU3yeTcs, cnabo 3aBUCUT OT peasnmsaLmm,
J1erko nepeHoCcUTCs Mexay peanmsaumsamm,

[leknapaTmBHbIN S3blK.

TpyaHO NoackasaTb TYnow
MaLlMHe, KaK /1yylle BbIMOMHATb
KOHKPETHbIV 3anpoc.

CNOYXHO MporpaMMmMpoBaTh
ANITOPUTMBbI => BO3HUK/IU




Oco6eHHocTH Postgres e Shsrr
(ryMaHUTapHas YacTb)

HeT eanHOro ueHTpa BnageHus

MaKcrManbHO cBOBOAHASA NLEH3US

PoxkaeH y4eHbIMM




KpaTkasa ucropusa Postgres

1986-1995
CKpbITbIN Neprog 1996-1999

BpeMd aHTYy31acToB

2000-2009

HTepHeT-anoxa

2009-2015

[TPpOMBbIWNEHHbBIN POCT

2015 -...

Bceobulee npuHaTme
13
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banaHc AByX cTpaTerum paspaboTku

: Customer-Driven
Developer-Driven
« XapakTepeH Ang KoMnaHum
* OpUEHTUPOBaAH Ha popMasbHO
OMMCaHHbIE NOTPEHBHOCTH
3aKa34mMKoB
* He cnocob6CcTByeT MHHOBAUMAM

» XapaktepeH ans Open Source
cooblwecTB

* IrHopupyeTca psag
NOTPEOHOCTEM KPYMHbIX 3aKa34MKOB
« CnocobCTByeT MHHOBALMSAM

«PaszpaboTymnk He NoHUMAaeT, YTo
OT HEro TpebyerTcs, 1 3aHUMaeTcs
epyHgou. [1yCTb /1yydlle CHearnoT,

HYIKHO>
Kak B "~

«/lo/1b30BaTE/Ib HE 3HAET, YTO eMy

B coobuecTBe Postgres ectb 6anaHc Mexay HUMU 14



JBonouUsa coobLulecTBa

PocT paspaboTumkoB
crneayet 3a pocToMm
notpedutenemn

MeHnseTca
CcOOOLLEeCTBO:
OCHOBHbIE
aencTeyowne nuua -
KOMnaHuu
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in aTtan: UHgmBuayanbHble pa3paboTUmKM.
IlenatoT, YTO XOTHT.

21 aTan: Pa3paboTynkun, HaHATbIE
KOMMAHUSAMMU.
[enaloT TO, YTO HYXXHO KOMMAHUAM

31 aTan: KoprnopaTuBHbie pa3paboTymKMu.
Pa6oTatoT No CBOMM MaaHaM pa3BUTUS
NS YOBNETBOPEHNSA NOTPeObHOCTEN
3aKa34YMKOB.
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CTpykTypa coobuiectBa Postgres

Cenyac OCHOBHOW OBMKYLLLEN
CUJION coobLWEecTBa ABNAIOTCS
KOMMNaHUN, p—

Enterprise DB \ Postgres Pro
2"d Quadrant gg D g / Fujitsu
~N  © @ o 3
S S QD Cybertec
e@@ (o)
- ~
Microsoft \ Alibaba
Greenplum '/ \ Amazon

Huawel 16
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NonynapHocTtb CYB/l B MUpe

December 2019 Hacker News Hiring Trends ST (e

Top 5 j or compare  Postgresql Oracle SQL Server
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NonynapHocTb CYB/] B Poccuu

PostgreSQL and Oracle vacancies

== Postgres == Oracle

[10 OTKPbITLIM
AaHHbIM HH.RU




Ocob6eHHocTU Postgres
(TexHuyeckas yacTtb). He Bce!

Bbicokasi cTeneHb COOTBETCTBUA CTaHaapTaM SQL.
Bbicokas cTeneHb paclumpseMocTu. (M pacllMpeHHOCTH)
- TUMbl AAHHbBIX; MHOEKCHI; CUHTAKCUC 93blKa; OrnepaTopbl;
bYHKUMK;, (HeQaBHO) — CTOPAMKA.
TpaH3akumoHHbI DDL
OT/iMyHas paboTa co CNaboCTPYKTYPUPOBAHHBIMU AAHHbBIMU,
BpeMeHHble Tabnubl — YCTPOEHbI TaK e, Kak ObblYHble,
[TpoueccHasa Moesb : OfiHa Ceccus — O4MH npouecc (Mnm 6onblue).

https.//www.sql-workbench.eu/dbms_comparison.html



https://postgrespro.ru/docs/postgresql/12/features.html
https://www.sql-workbench.eu/dbms_comparison.html
https://www.sql-workbench.eu/dbms_comparison.html
https://www.sql-workbench.eu/dbms_comparison.html

CnaboCTpyKTypUPOBaHHbIE AAHHbIE  ~%er
B Postgres

B knaccmnyeckomM SQL HET MAcCKMBOB, 1 BOODOLLLE KOMMO3UTHbLIX TUMOB;
TeM bonee AnHaMn4yecKnx oObeKTOB.
HeaneMeHTapHble aTpmMbyThbl MIOXO 1€3YT B KNACCUYECKYIO
PENAUMOHHYIO MOAENb (HA CaMOM fene, HET).

B Postgres ecTb:

MaccuBbl — 4ABHO
Hstore — c 2002 (keyi=>valuel, key2=>value2 ...)

XML - gaBHO (NOYTU HET)
JSON - npuMepHO € 2014 T




Hayanocb ¢ MAaCCUMBOB

Ra...er 2000T.
Postgres 6.5

news_sections

SELECT * FROM news
JOIN news sections

ON news.id = news sections.news id
WHERE news sections.section id = ?
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sections

SELECT * FROM news
WHERE section_ids && ARRAY [?]

lIcnob3oBaHME MacCMBOB OKa3anoch boicTpee YeM knaccunyecknm JOIN bnarogaps
co3gaHumo GiIST-MHOEKCOB.




PosggresPro

3aTeMm nossuncs hstore...

EAV? [lpyrue cnocobbl HarpoMoXxgeHus tabnumy,?

2003 (Pg 8.2) - pacwmpeHmne Hstore
— TN JaHHbIX 415 Habopa nap "kKmnoy-3HaveHmne" (CTpoka-CcTpoka)
'a=>1, b=>2"'::hstore

OnepaTtopbl: Google trends:
* I3Bne4yeHne: hstore -> text jsonb vs hstore
* ECTb M KNOY: hstore ? text

» Contains: hstore @ hstore

MnaoekcHas nogaep»kka GiST, GIN (c 2006)
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...HO ero BbitecHun JSON(B)

JSON: HStore:
« CTaHOAPTHbIN * BbICTPbLIN

* MHOroypOBHEBbIN * MHOTrOoypoBHeBbIN Hstore (proposal)
* JSONB (6biCcTpbIN)

2011 Joseph Adams npegnoxxun JSON-pacwmpeHve ons 9.1

(He BOLWO)
https://postgrespro.ru/list/id/BANLKTik1k6bdafEzi7xvnB8vy+hcv4iD1Q@mail.gmail.com

2012 9.2: TN AaHHbIX jSON (XpaHeHWe 1 Bepudmrkaums)

2012: Nested HStore proposal

2014: 9.4 JSONB (bapTyHoB, KopoTkoB, C1raes)

2016: CtaHgapTt SQL:2016 nogaep»kka JSON (Technical Report)
2019: 12 SQL/JSON (BapTyHOB, KOpOTKOB, [NyX0B)

https://commitfest.postaresal.ora/17/1471/



https://postgrespro.ru/list/id/BANLkTik1k6bdafEzi7xvnB8vy+hcv4iD1Q@mail.gmail.com
http://standards.iso.org/ittf/PubliclyAvailableStandards/c067367_ISO_IEC_TR_19075-6_2017.zi
https://postgrespro.ru/docs/postgresql/12/functions-json
https://commitfest.postgresql.org/17/1471/

JSON vs JSONB

JSON:;

* TeKCTOBbIN

* [TOPAAOK K/oYEN COXpPaHAETCH
» [ly6nmpytolmecs Knodm

* [Tpob6esbl

* 3aHMMaET MeHblLe MecCTa

(M.6. faxke BOBOE, A1 KOPOTKMX
nonen. Ana oAVHHbLIX pasHMLa — O )
* bbiICTpee BCcTaBka

« HeT onepartopa @> (contains)
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JSONB:

* BbICTPbIV MPKU BbIOOPKE

no koyy (B 1000 pas!)

« Kntoun He aybnmpytoTcs m
OTCOPTUPOBAHbLI MO AJIMHE U KoYy
* [logaep>kmBaeTcs
NHOEKCUPOBaHME

Boobuwe-10, JSON He
npeaHasHavancs aas
XPaHEHUS

el



CosaaHue JSON

1) V13 TeKCTOBOro nNpeacTaBieHns .
"{}'::3sonb

2) OYHKUMM-KOHCTPYKTOPSI;
Jsonb build object (), array to json(),

https://postgrespro.ru/docs/postgresal/12/functions-json

3) N3 3anpocos B/l

SELECT row to Json(pg class) from pg class;



https://postgrespro.ru/docs/postgresql/12/functions-json
https://postgrespro.ru/docs/postgresql/12/functions-json
https://postgrespro.ru/docs/postgresql/12/functions-json
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U3BneuyeHUue aAaHHbIX u3 JSON

1) OnepaTtopbl json->text, Jjson->>text
WHERE Js ->>'key' = 'value';
2) OnepaTopbl json #> text[], json #>>text[]

WHERE js #>>ARRAY['key'] = 'value';

3)®wa#m4json_each, Json each text

WHERE EXISTS (
SELECT * FROM json each text(Js)
WHERE key='key' AND value='value'

) ;
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MpocToit nouck no JSON(B)

1) OnepaTtopbl json->text, json->>text:
SELECT row to json(pg class)->>'relname' from pg class;
2) OnepaTopbl json #> text[], Jjson #>>text[]

3) <DyHKuMMjson_each, Jjson each text, Json array elements,
json array elements text

SELECT * json each text('{"a":"foo","b":"bar"}")
key | wvalue

foo
bar

a
b
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Mouck c onepatopom @>

{ "company name": "Poupkine and Sons",
"offices": |

{ "name": "I'maBHBM",
"city": "llapmx",
"area": 1000
b
"name": "3anacHou",
"city": "Mockma'",
"area" : 200

WHERE js @> '{"offices":[ {"city" : "Ilapmx"} ]}’
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bonee cNno)XHbiU NOUCK

Y Koro opuc B [ronnupiHO nnm Mockse ?

WHERE
js @> '{"offices":[ {"city" : "T'ommuemo"} ]}’
OR
js @> '{"offices":[ {"city" : "Mockea"} ]}'

NN

WHERE EXISTS (
SELECT * FROM json array elements(js—->'offices') t
WHERE t->>'city' IN ('TommusiHO', 'Mockma')
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bonee cNno)XHbiU NOUCK

Y KOro rnaBHbit 0puC B ['ONULBIHO UM MockBe ?
WHERE  (
js @> '"{"offices":[{ "city" : "TommuwpHO"} ]}'
OR
Jjs @> '"{"offices":[{ "city" : "Mockma"} ]}'
) AND
Js @> '"{"offices":[{ "name" : "T'maBHem"} ]}';

WHERE (
js @> '"{"offices": [{

"city": "T'onmueHO", "name" :"I'maBHBIM"

P13

OR
Js @> '"{"offices": [{
"city": "Mockma", "name" :"I'nmaBHBM"

yIb
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Ewié 6onee CNoXKHbIU NOUCK

Y KOro rnaBHbit 0puC B ['ONULBIHO UM MockBe ?
WHERE  (
js @> '"{"offices":[{ "city" : "TommuwpHO"} ]}'
OR
Jjs @> '"{"offices":[{ "city" : "Mockma"} ]}'
) AND
Js @> '"{"offices":[{ "name" : "T'maBHem"} ]}';

WHERE (
js @> '"{"offices": [{

"city": "T'onmueHO", "name" :"I'maBHBIM"

P13

OR
Js @> '"{"offices": [{
"city": "Mockma", "name" :"I'nmaBHBM"

yIb
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Ewié 6onee CNoXKHbIU NOUCK

Y KOro rnaBHbit 0puC B ['ONULBIHO UM MockBe ?
WHERE  (
js @> '{"offices":[{ "city" : "Tommuemo"} 1}’
OR
Js @> '"{"offices":[{ "city" : "Mockma"} ]}'
) AND
Js @> '"{"offices":[{ "name" : "I'maBuem"} ]1}';

WHERE (
js @> '"{"offices": [{

"city": "T'onmueHO", "name" :"I'maBHBIM"

P13

OR
Js @> '"{"offices": [{
"city": "Mockma", "name" :"I'nmaBHBM"

yIb
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To XXe Ha YyMcTom SQL

Y KOro rnaBHbi opuc B ONULBIHO MM MockBe ?

WHERE EXISTS (
SELECT * FROM json array elements(js->'offices') t
WHERE t->>'city' IN ('TommuwiHo', 'Mockrea')
AND t->>"name' = 'T'saBHbI1'
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Ha yuctom SQL MOXXHO 60nblLUe

Y KOro rnaBHbI OPUC B [ ONULBIHO i MockBe
C nnowanbto ot 500 KB.M?

WHERE EXISTS (
SELECT * FROM json array elements(js->'offices') t
WHERE t->>'city' IN ('TommuuwiHo', 'Mockma')
AND t->>'name' = 'T'siaBHBU'
AND (t->>'area')::float > 500
-— ny4a SQL He npobinema
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HeMHoOro BbiBoAa0OB

[Tonck ¢ —> xopou, eMy noMoratoT B-Tree QyHKUMOHASbHbIE
MHOEKCHI, HO OH MOYXET HEMHOIO.

[Tonck ¢ @> MOXeT 6o/blie, eMy nomMoraeT GIN-nHAeKC, HO OH
HeJOCTAaTOYHO 3QPEKTUBEH MPU CNOXHBIX 3aMpocax.

BapuaHT ¢ pasBopaymBaHmeM B SQL Hambonee yH1BepcaneH, Ho
MHOEKCbI HE MOMOratoT COBCEM,

Hy»XHO 4TO-TO AenaTb.
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Y10 6bINIO caAenaHo

JSQuery - pacwunpenmne (AnekcaHgp KopoTkos)

JSONPATH - HoBble Bo3MoOxxHOCTU ¢ Pgi12 (O.bapTtyHos, H.
[nyxoB, A.KopoTkos, /1.MaHTpoBa, .Curaes) — B
COOTBETCTBUMM CO CTaHAapTOM SQL:20160

JSONTABLE - npogomkenue (B Pg13..14)
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U3sBneueHue ¢c JSONPATH

SELECT Jsonb path query first (
js, 'S.offices[0].city'
)

SELECT Jsonb path query first (
js, 'S.offices[*] ? (Q.area > 500 && @.name ==
"TI'mmaBHEM") .Cc1ty'

-- [opof, B KOTOPbIM €CTb MNaBHbIN 0bUC > 500 KB.M
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Nouck c JSONPATH

SELECT * FROM t WHERE
Js @7
'S.offices[*] ? (@.area > 500 && @Q@.name == "I'mapubemt") .city'

[MopobHee o JSONPATH:
https://github.com/obartunov/sglisondoc/blob/master/jsonpath.md



https://github.com/obartunov/sqljsondoc/blob/master/jsonpath.md
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Ta6nuua JSON-3HTY3MaCTa

CREATE TABLE data (
fields jsonb

) ;




Taébnuuya JSSON-3HTYy3MacTa Ha -
cneaywouun AeHb

CREATE TABLE data (
fields jsonb
)

CREATE INDEX data pk ON data (fields->>'1id');




2 AHH cnyCTﬂ." PosggresPro

CREATE TABLE foo (
fields jsonb
)
CREATE UNIQUE INDEX data pk ON foo((fields->>'1id'"));

CREATE UNIQUE INDEX data pki ON foo (((fields->>'id'):int));
INSERT INTO foo

SELECT jsonb build object('qg', random(), 'id', Xx)
FROM generate series(10000000,20000000) ;

Kakon nHgekc ny4ywe?
KakoBbl M3OepXKn Kaxgoro nogxoaa?




U3pepXXKu XxpaHeHUs BCcex nosieu B
JSON y.1

Y 1. M30ep>KKM XpaHeHUa nepBmnyYHOro katoda s JSSON

CREATE TABLE data_smth (
data_id int4 REFERENCES ?77?7? WTFH
) ;

He 3a6bIThb:
CHECK (fields->>'id' IS NOT NULL) ;

970 BOO6LLE HE NepBMYHbIN K/tod. Hanpumep, IDENTITY npu nornyeckom
penankaumn..




U3pepXXKu XxpaHeHUs BCcex nosieu B
JSON y.2

Y 2. 3peprkkn XpaHeHus gaHHbix B JSON

Bonblwe MecTa (XpaHuMm kitoum + oBepxen JSSONB)  He Bcergall
13Bnekaetcs gonblie (ocobeHHOo npu TOAST)

index scan ~ Takomn e, Seq scan 2-3 pasa MednieHHee, faxke 6e3 TOAST
Ho: HeT ctatnctmkin, NoatoMy nnaHMpOoBLMK 6yaeT ownbaTbCs.

HeT Bcero pasHoobpasunsa Tmnos. Jaxxe aat.

MeHbLUe YynTaeMocTb (MHoraa)

Xopotwas ctatbs Dan Robinson.



https://heap.io/blog/engineering/when-to-avoid-jsonb-in-a-postgresql-schema
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Kak akoHOMUTb MecTo ¢ JSON ?

* O6beUHUTb HECKOJIbKO 3armncemn B OAHY.

* Kakmx?
* BAunskmx no cMmbicny, No BpeMeH!, No NPOCTPAHCTBEHHOMY
PACMONOXKEHUIO

* Hanpumep: 4acTb BPEMEHHOTO pPAa
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Kakue nona xpaHutb B JSON ?

« PeanbHo nonmMMopoHbie
*  HO onucaHue CTPYKTYpPbl HAAO BCE Xe Ige-To XPaHUTb
* [l 4yeM-TO rapaHTMpPOBaTh OTCYTCTBME bapaaka (YeM 6mM»Ke K AaHHbIM,
TEM Nyywe)
* VIMelowme BHYTPEHHIO CTPYKTYPY
«  OcobeHHOo, ecnn cobupaeTech UcnonbioBaTb JSQuery nnn JSON Path

« Ecnm Hago XpaHUTb UCTOPUIO, HECMOTPS HA M3MEHEHNS B CTPYKTYPE




Npumep BepCUOHHO-NONAUMOPPHOU

CTPYKTYPblI

CREATE TABLE foo (
id int primary key,
subclass .. ,
schema version ..

/* SUPERCLASS FIELDS */
subclass fields Jsonb

) ;
CREATE TRIGGER ..

—

MeTapaHHble

subclasses
1 subclass_versions

L subclass_fields




NMpumMmep nons, uMmewoLLero
BHYTPEHHIOIO CTPYKTYPY

* Image

{ file name: .
file path: '...
width:
height:

(HO ons Image CTpyKTypa OAMHAKOBAast, MOXXHO MCMOJ/Ib30BaTb
KOMMO3UTHbIV TUM)

Plan
(pasBecuctoe aepeso, nonydyaemoe n3 EXPLAIN (FORMAT JSON)




Kak nonyuutb nsaH B JSON -
U NOMECTUTb ero B Tabnuuy

K coxxaneHuto, Henb3sa caenate SELECT FROM (EXPLAIN ..)
Nnn EXPLAIN INTO ...
*  Hy)XHO HanmmMcaTtb QYHKUMIO, HANPUMEP TaKY!o:

CREATE FUNCTION explaln (query text) RETURNS jsonb
LANGUAGE plperl TRANSFORM FOR TYPE jsonb AS S$S
my ($sql) = @_;
my Sres = spl exec query (

"EXPLAIN (FORMAT JSON) S$sqgl", 1);
return Sres->{rows}[0]->{"QUERY PLAN"};

S$S;
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JSON-arperartbi

e 3ajava:
[ToNy4YnTb CMUCOK KHUM C aBTOPaMu, no nopsiaxy

person

authorship
pos int

Teopwus nonga.// Nlangay J1.4., Jincpwumy E.M.
A3bIk nporpammupoBanug C.// KepHurad b.B., Putun [1.M.



https://nsu.ru/xmlui/bitstream/handle/nsu/9058/kr.pdf
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Y10 XOTUM YBUAETD

Teopuda nong.
Nanpay J1.4.,

A3bik NporpamMmmpoBanmg C.

s KepHuraH B.B.,ﬂ Putun .M.

[ AR



http://alexandr4784.narod.ru/landau_02.html
https://nsu.ru/xmlui/bitstream/handle/nsu/9058/kr.pdf
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PeweHue

SELECT book.~*,
( SELECT json agg(row to json(x))
FROM (
SELECT person.*
FROM person
JOIN authorship ON person.id = person id

WHERE book id = book.id
ORDER BY pos

) X
) authors
FROM book;
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Ewe JSON-arperarbl

N3BnevyeHne anl/I6yTOB Mo CCblJIKaM 13 BHEeWHWNX Ta6J'II/ILI,

publisher

SELECT book.*,
row to json(series) AS S$series,
row to json(publisher) AS Spublisher
FROM book
LEFT JOIN publisher ON published.id = book.publisher
LEFT JOIN series ON series.id book.series




3apaava nocrzioXXHee: AocTaTb KHUry C
pybépukaumueu

CREATE TABLE sections ( /* PybBpuxatop */
id int PRIMARY KEY,

parent int REFERENCES sections (id),
title text

) ;
CREATE TABLE book ( /* Kumrm */

sections[] int

) 7
XoTuM: { sections: [ /* MlyTy OT KOPHS OO BCexX PYyDOPMUK KHUTU */

[ {id:..., title:...}, id: . ] —— 1la pyOpuka
[ {id:... -—— 2

PosggresPro
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TecToBbIe AaHHbIe O KHUrax

INSERT INTO section VALUES
(1, NULL, 'CYBI'),
(2, 1, 'PostgreSQL'),
(3, NULL, 'OoC"),
(4, 3, 'Solaris');

INSERT INTO book VALUES (

'"Postgres for Solaris 0OS',
ARRAY [2,4]
) ;
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LLar 1: nyTb A0 y321a B AepeBe

WITH RECURSIVE path AS (
SELECT s.id, s.title, s.parent , 0 AS level
FROM section s WHERE s.1d =
UNION ALL
SELECT s.id, s.title, s.parent, path.level+l AS level
FROM section s JOIN path ON s.id = path.parent

)
SELECT id,title FROM path ORDER BY level DESC;




PosggresPro

LLar 2: arpervpyem nyTb

SELECT json agg(row to json(path)) AS path
FROM (

//, WITH RECURSIVE path AS (
SELECT s.id, s.title, s.parent ,

FROM section s WHERE s.id = 4

UNION ALL -
SELECT s.id, s.title, s.parent, path.level+l AS level
= path.parent

FROM section s JOIN path ON s.id =

)

\\\SELECT id,title FROM path ORDER BY level DESC

) path;

0 AS level

{"1id":4,"title":"Solaris"}]

[({"id":3,"title":"0OC"},
(1 row)




LLiar 3: nosfiyyaeM HECKOJIbKO NnyTeu
cpasy

SELECT * FROM (
SELECT unnest (ARRAY[2,4]) node id
) nodes T
JOIN LATERAL (
SELECT json agg(row to json(path)) AS pﬁl

FROM (
/WITH RECURSIVE path AS ( {f

SELECT s.id, s.title, s.parent |,
FROM section s WHERE s.id = n

UNION ALL

SELECT s.id, s.title, s.parent, path.level+l AS level
FROM section s JOIN path ON s.id = path.parent

AS level
de id

)
\\\7 \¥ SELECT id,title FROM path ORDER BY level DESC
) path

) AS path ON true;

[{"1d":1,"title":"CYBO"}, {"1id":2,"title":"PostgreSQL"}]
[{"1d":3,"title":"OC"}, {"id":4,"title":"Solaris"}]
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Llar 4: MoasoauM utor

SELECT title, (

SELECT json agg(path.path)
FROM (
SELECT unnest (book.sections) node id
) nodes
JOIN LATERAL (
SELECT json agg(row to json(path)) path
FROM (
/ WITH RECURSIVE path AS (
SELECT s.id, s.title, s.parent , 0 AS level
FROM section s WHERE s.id = node id
UNION ALL
SELECT s.id, s.title, s.parent, path.level+l AS level
FROM section s JOIN path ON s.id = path.parent

)
\_SELECT id,title FROM path ORDER BY level DESC
) path
) path ON true

paths FROM book;
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BoT M pe3ynbTar:

- [ RECORD 1 ]
title | Postgres for Solaris OS

paths |
[

[{"id":1,"title":"CYBO"},
[{"id":2,"title":"OC"},
]
Disclaimer:
* [IOMHUTE, YTO YEM CIIOXKHEE
3aMpocC, TeEM XyXKe
ONTUMU3ATOPY

{"id":3,"title":"PostgreSQL"}],
"id":4,"title":"Solaris"}]

[locTtaBas nuwHmne
JaHHble, Bbl
yBenmymBaeTe

rnepoaHbin GyTnpuH
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Apyras 3apgaya: 2 B o4AHOM

3aga4a; BbIMONHUTb HECKO/TbKO 3alpoCOB N BEPHYTb pe3y/ibTaT BMeCTe.

SELECT
( SELECT json agg (row to json (book)) books
FROM book ) ::jJsonb ||
( SELECT json agg(row to json(section)) sections
FROM section) ::Jjsonb;

Nnn

SELECT json build object (
'books', -
(SELECT json agg(row to json (book)) books FROM book ),
'sections',
(SELECT json agg(row to json(section)) sections FROM
section)) ;
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3apaua 3. Cobupaem gepeBo

3agada: CobpaTtb 3anmcK y3noB AepeBa B MHOroypoBHeBoe fgepeBo JSON.,
[{ i1id: 1, title: 'CYBI', nodes: |
{ id: 2, title: 'Pesgumonuwe CYBIl', nodes: |

« Xovetca RCTE, HO HEMOHATHO, Kak €ro NPUBUHTUTD:
— CTE yMHOXaeT KOMMYEeCTBO CTPOK, a HAaM Hado yriybnsaTs 4epeBO
« OBpwuka! Hy)keH arperat. OH yMeHbLlLaeT KOIMYECTBO CTPOK!
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Bbica)kuBaeM aepeBo

[1naH peweHus:
1) [oToBuM fgepeBo 0bbluHbIM CTE

2) Arpernpyem cneumanbHbiM XMTPbIM arperaTtoMm, KOTopbI CTaBUT
KaXXAbl y3€/ Ha CBOE MEeCTO B AepeBe




Lar 1. BbluucnanM nyTb g KQXKAONro  wder
y3na

WITH RECURSIVE
positioned section AS (
SELECT *,
ROW NUMBER () OVER (PARTITION BY parent ORDER BY id) -1 AS pos
FROM section
) s
t AS (
SELECT id,title,
ARRAY [ 'nodes', pos::text] AS path

FROM positioned section WHERE parent IS NULL
UNION ALL

SELECT s.id, s.title,
t.path || ARRAY|['nodes',pos::text] AS path
FROM positioned section s JOIN t ON s.parent = t.id
)
SELECT row to json(t)::Jsonb node FROM t ORDER BY path;
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LLar 1: Pe3synbTaTr

{"id": 1, "path": HO"] , "title": "CYBI["}
{"id": 3, "path": "O", "l’lOdeS", "O"] , "title":
"PostgreSQL"}

{"id": 2, "path": "1"] , "title": "OC"}
{"id": 4, "path": "l", "l’lOd@S", "O"] , "title":
"Solaris"}

(4 rows)




LLlar 2. ArperaT, cTaBAILLLUU Y3/1bl HA
MecTa

CREATE OR REPLACE FUNCTION tree agg f (state jsonb, item jsonb)
RETURNS jsonb LANGUAGE sgl IMMUTABLE STRICT AS $$
SELECT jsonb set (
state,
(SELECT array agg(x) /*
FROM jsonb array elements text (item->'path') x

)I

Jsonb build object (
'id', item->'id',
'title', item->'title',
'nodes','[]'::Jsonb

)I

true) ;

CREATE AGGREGATE tree agg (item jsonb) (
SFUNC=tree agg f, STYPE=jsonb, INITCOND='{"nodes":[]}"');
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LLar 3. O6beauHsaeM wiarm 1+2

SELECT jsonb pretty(&ree agg(x.node)l FROM (

WITH RECURSIVE
positioned section AS (

SELECT *,
ROW_NUMBER() OVER (PARTITION BY parent ORDER BY id) -1 AS pos
FROM section

) 1
t AS (

SELECT id, title,

ARRAY | 'nodes', pos::text] AS path
FROM positioned section WHERE parent IS NULL

UNION ALL

SELECT s.id, s.title,
t.path || ARRAY|['nodes',pos::text] AS path

\\\\L FROM positioned section s JOIN t ON s.parent = t.id 4////

SELECT row to json(t)::jsonb node FROM t ORDER BY
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Ewé oanH npuMep - ructorpaMmma

O,EI,HI/IM arperatom nonyyunTb Uenyto rnCtorpamMmmy

Bo3bMeM ynpoLLeHHYo Moae b, Hangem 4acToTbl NOSABAEHMUS
PA3/IMYHBIX CTYYaMHbIX YMcen oT O 4o 10

JaHHble ang npumepa:

SELECT ( random () *20) : :int
FROM generate series (1,20);




Cospaaum arperar

CREATE OR REPLACE FUNCTION freq agg f (state jsonb, item
int)

RETURNS jsonb LANGUAGE sgl IMMUTABLE STRICT AS $$

SELECT jsonb set(
state,

ARRAY [item] ::text ][],

to Jsonb (COALESCE ( (state->>(item::text))::int, 0) +1),
true

) ;
SS9
CREATE AGGREGATE freqg agg (int) (
SFUNC=freq agg f, STYPE=jsonb, INITCOND='{}");
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Pe3synbTar

SELECT freqg agg ( (random () *20) : :int ) FROM
generate series(1,20);

{"2": 1, "3": 2’ "5": l, "6": 2, "10": 2’ "11": 2, "13": 1’
"15": 3, "lé6": 3, "17": 1, "18": 2)

(1 row)
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CeeTtnoe 6yayuee JSON

EanHbIM TUN gaHHbIX ang JSON
OnTummsaums xpaHeHusa (cnewu-TOAST)
Lazy transform

Bonee 6bICTPLIVM MOUCK BHYTPMU




PL /v8

Postgres obnagaeT HeobblYaMHOW PACLIMPAEMOCTbIO.

N, B TOM ymcne, No3BOMSET CO3AaBaTb OTAE/bHbIE MPOoLUEeayPHbIE S3bIKM
KaK pacLiMpeHms.

HeCKobKO A3bIKOB:
PL/PgSQL - «ocHoBHOM SQL-06pa3Hbiv A3bIK>»

PL/Perl, PL/Python, PL/TCL - a3blKM-pacluMpeHnst N3 «KOpobK»
PL/v8, PL/Lua, PL/Java, PL/GO - CTOpOHHME pacllnpeHuns

PL/Vv8 - xopollee, HO NPObIEMHOE paclInpeEHnEe
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YctaHoButb PL/Vv8

sudo apt -y install postgresgl-plv8-10
« https://github.com/AoAnima/PLV8-Postgresqlll-Ubuntu-18

inn cobupatb camnm: https.//plv8.github.io/#building

3atem
CREATE EXTENSION plvS8;



https://github.com/AoAnima/PLV8-Postgresql11-Ubuntu-18
https://github.com/AoAnima/PLV8-Postgresql11-Ubuntu-18
https://github.com/AoAnima/PLV8-Postgresql11-Ubuntu-18
https://github.com/AoAnima/PLV8-Postgresql11-Ubuntu-18
https://github.com/AoAnima/PLV8-Postgresql11-Ubuntu-18
https://github.com/AoAnima/PLV8-Postgresql11-Ubuntu-18
https://github.com/AoAnima/PLV8-Postgresql11-Ubuntu-18
https://github.com/AoAnima/PLV8-Postgresql11-Ubuntu-18
https://plv8.github.io/
https://plv8.github.io/
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CamocTonTenbHaa cé6opka PL/v8

OcTopoXkHO, Tpaduk!!l 1 opyrrne HeNnpUATHOCTMW.

yum —y install postgresgllZ2-devel make git
wget https://github.com/plv8/plv8/archive/v2.3.9.tar.gz

tar xzf v2.3.9.tar.gz

cd plv8-2.3.9/

make PG CONFIG=/usr/pgsql-12/bin/pg config static
make PG CONFIG=/usr/pgsql-12/bin/pg config install



https://github.com/plv8/plv8/archive/v2.3.9.tar.gz
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PL/v8 - «AO0BepPeHHbIUN A3bIK>>

TRUSTED LANGUAGE

ITO 3HAYUT, 4YTO rnpouenypbl Ha HEM MOXXET CO30aBaTb OBEPEHO
HernpunBmnier MpoBaHHbIM MOJ/1b30BaATE/I4M B,

HO 3TO OTTOro, YTO 3TOMY §I3bIKY HE Pa3pPeLaeTCs XOAMTb Ha ONCK, B CETb
nT.n0

Kak cnegcteume: Becb kKo OO/MKEH nexkaTb B B, noarpy»atb 6M6IMOTEKM
OTKY[a-TO He NONy4YnTCH.
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PL/v8 - apyrue oco6eHHOCTM

ABToMaTnyeckunm MannmHr JSON (JSONB)

Bo3MoOXHOCTb onpeaensats window functions

BO3MOXXHOCTb fienaTtb NoATPaH3aKLMM

YNPOLWEHHbIN BbI3OB APYruX ¢yHKUMM PL/Vv8
plv8.execition_timeout=300 (N0 yMONYaHUIO HE BKJIIOYEHO MPK COOopKeE)

NHunumanmnsayms:
plv8.start_proc=-my_start_func / /(Mg PLv8-dyHKLUMN)

[MoapobHee cM https.//rymc.io/2016/03/22/a-deep-dive-into-plv8/



https://rymc.io/2016/03/22/a-deep-dive-into-plv8/
https://rymc.io/2016/03/22/a-deep-dive-into-plv8/
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PL/v8 - Hello world

DO $$
plv8.elog (NOTICE, 'Hello World');

$S LANGUAGE plv8;

NOTICE: Hello World

Mo)xHO

NMCMNOJIb30OBATb
throw 'Errmsg'
S 4
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PL/v8 - paboTta c 6a3om

DO $S$ plv8.elog (NOTICE,
JSON.stringify (
plv8.execute ('select 57 as x')

)) s
$$ LANGUAGE plv8 ;

NOTICE: [{"x":57}]
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PL/v8 - aKpaHupoBaHue

plv8.quote literal()

plv8.quote nullable ()

plv8.quote ident ()

DO $$

plv8.elog (NOTICE,

plv8.quote nullable (
"Macy's"))

$S LANGUAGE plvS8 ;

NOTICE: 'Macy''s
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PL/v8 - 3anpochbl C napaMeTpoMm

DO LANGUAGE plv8 $$
var h= plv8.prepare ('SELECT * FROM pg class WHERE

relname ~ $1', ['text'] );

plv8.elog (NOTICE, h.execute (['pg'l)):

h.free () ;
$$;
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PL/v8 - npousBoAUTE/NIbHOCTDb

DO $$ DECLARE a int; i int;
BEGIN FOR 1 IN 0..999 LOOP
SELECT count (*) INTO a FROM pg class; END LOOP;
END;
$$ LANGUAGE plpgsqgl;

DO $S$ for(var 1i=0;i<1000;1i++)
plv8.execute ('SELECT count (*) FROM pg class');
$$ LANGUAGE plv8 ;
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PL/v8 - npousBoAUTE/NIbHOCTDb

DO $$

var h=plv8.prepare (
'"SELECT count (*) FROM pg class'

) ;
for(var 1=0;1<1000;1++) h.execute();

$S LANGUAGE plv8 ;




PL/v8 - npou3sBoAUTENIBHOCTDb
BbIYMC/IEHUU

DO $%

DECLARE i int; a bigint;

BEGIN a=0;

FOR i IN 0..1000000 LOOP
a=at+i*i::bigint;

END LOOP;

END;

$S LANGUAGE plpgsqgl;

DO $$

var a=0;
for (var 1=0;1<=1000000;1++) a+=1i*i;

$S language plv8;
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PL/v8 - o6paTHas cTopoHa
NPoOU3BOAUTE/IbHOCTU BbIYUC/IEHUM

DO $5

var a=0;
for (var 1=0;i<=1000000;1i++) a+=i*i;
plv8.elog (NOTICE, a);

$S language plv8;
333333833333127550

B Javascript uenoe npeactasngetcs B Buae float.

[loaToMy B MpeaplayLmx npuMepax pesynbTaT Noy4aeTcs 6uiICTPO, HO He
TOYHO:

333333833333127550 BMmecTo 333333833333500000

> =n*(n+1)*(2n+1)/6
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PL/v8 - namMaTtb

CREATE OR REPLACE FUNCTION ggg() RETURNS int LANGUAGE
plv8 AS $S

return plv8.execute (
'select count (*) from pg class'

) [O] .count;

55 ; XOpoLLo (He Te4erT)
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PL/v8 - namarb !!

CREATE OR REPLACE FUNCTION ggg() RETURNS 1nt LANGUAGE
plv8 AS $S
var h = plv8.prepare (
'select count(*) from pg class');

return h.execute () [0] .count;

53 [1noxo (Te4yéT)




PL/v8 - namarb !!

CREATE OR REPLACE FUNCTION gqgg() RETURNS 1nt LANGUAGE

plv8 AS $S
var h = plv8.prepare (

'select count(*) from pg class');
var r = h.execute () [0].count;

h.free () ;
return r;

$$;
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CHoBa XopoLlo (He TEeYET)
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PL/v8 - napamMeTpbl

B kakoM Buge napametpbl U3 SQL nonagatot B PL/v8?

CREATE OR REPLACE FUNCTION jdump(a 1int, b bytea, ¢ int[], d
Jsonb ) RETURNS void LANGUAGE plv8 AS

$$ plv8.elog (WARNING, a,b,c,d) $S$;
SELECT jdump(l, 'abcd', ARRAY[1,2,3],'{"a":2,"b":3}");

(1
18,52,86 // Mmaccup 0GalTOB
1,2,3 // MacCCHB UMCeJI
[object Object] // JSON !! ]

Mpob6nembl: 4aTbl BHE Anana3oHa; 6€CKOHEYHOCTb
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PL/v8 - y3HaTb Bepcuio

DO LANGUAGE plv8 $$
plv8.elog (NOTICE,plv8.version) ;
SS9
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BbICTPbIU AOCTYN K PYHKLUUAM

BosBpaliaetr doyHKUNIO NO ee MMEHU (NonMMopdn3am — oimbka)
plv8.find function (name) ;

DO LANGUAGE plv8 $S

plv8.find function('jdump') (1, 'abc');
$S;
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UHuumanusauusa PL/v8

CrapTtoBasi yHKUNSA onpenensieTcs napameTpoM KoHdurypauum
start_proc

CREATE OR REPLACE FUNCTION my init () RETURNS void
LANGUAGE plv8 AS S$$
this.xxx = function() { return 57; }; this.ggg =
157; $$;

SET plv8.start proc = 'my init';

DO LANGUAGE plv8 $$
plv8.elog (NOTICE, ggg, xxx(3) )

$$;




Pa6oTta ¢ kypcopom B PL/Vv8

var h = plv.prepare ('SELECT ..'");
var cursor = h.cursor():;
var row;

while (row = cursor.fetch()) {

}

cursor.close () ;
h.free();
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NMpoueaypbl U pyHKuuu B PL/Vv8

OyHKUMS — BCeraa BHYTPU OAHOW TpaH3aKLMm

[Tpouenypa — MOXXeT cofepKaTb MHOIO TpaH3aKLmMm
B Pg ¢ 11-11 Bepcuun NosiBUNMUCH NpoLuenypbl

Ho B PL/v8 npoueayp noka Het
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NoaTpaH3akuuu B PL/Vv8

try {
plv8.subtransaction (function () {
plv8.execute ('UPDATE..") ;
plv8.execute ('UPDATE..") ;
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Arperat Ha PL/v8

ArpernpyeT cpasy CyMMY U CMIUCOK 3HAYEHN
CREATE EXTENSION plvS8;

CREATE FUNCTION v8 agg f (state jsonb, item int) RETURNS
jsonb AS $$
state.list.push (item) ;
state.sum += item;
return state;

SS9

LANGUAGE plv8 IMMUTABLE STRICT;

CREATE AGGREGATE v8 agg (int) (SFUNC=v8 agg f,
STYPE=jsonb,
INITCOND='{"1list":[], "sum": 0}");
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ToT XXe arperat Ha SQL

CREATE FUNCTION sgl agg f (state Jsonb, item int) RETURNS
jsonb LANGUAGE sgl IMMUTABLE STRICT AS S$SS

SELECT jsonb set (

Jjsonb set (state, ARRAY['list', '2000000000'7],
to jsonb(item), true ),

ARRAY [ 'sum'],
to jsonb( (state->>'sum')::int + item ),

true

CREATE AGGREGATE sgl agg (int) ( SFUNC=sgl agg f,

STYPE=jsonb, INITCOND='{"list":[], "sum": 0}'");
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BbiBOAbI: KOrga u gnga vyero o3atb PL/v8

PaboTta co CNOXHbIMU CTPYKTYPaMuM AaHHbIX 1 a/ITOpPUTMaMm
PopmmposaHmne anmHammyeckmnx SQL (ORM, oTyeThl)
[OTOBbIE BUBNNOTEKM

[Mpexxae 4yeM nmucatb Ha C, nonpobymn Ha PL/v8’
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NepexoauUM Ha CTOPOHY K/IMEHTA

(,EI,I'IFI KOIro-T1o 9TO CepBep — HO AJ14 NOCTIrpecCa — KITMEHT).

npm install pg




NepBbix 3anpoc Ha node

const { Client } = require('pg')

const client = new Client ({
user: 'postgres', database: 'test',

port: 5435, host: '/var/run/postgresqgl'

})

client.connect () ;
client.query (

'SELECT $1::text as message, (SELECT count (*) FROM
pg tables) AS n', ['Hello world!'],

function (err, res) {
console.log(err, res)
client.end ()

})

PosggresPro
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NMuweM cepBep

const { Pool, Client } = require('pg')
const pool = new Pool ({max: 40, /* mapamerTprl coemguHEHMUs */})
var http = require('http');
const header = {'Content-Type' : 'application/json' }
http.createServer (function (req, response) {
pool.query ('/* Hexum szanpoc */', [/* napamerpe */1],

function (err, res) {

if (err) {

response.writeHead (500, header)

response.end (JSON.stringify ({error: err}));
} else {

response.writeHead (200, header);

response.end (JSON.stringify (res.rows[0])) ;
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ORM, cneuudmuyeckux gna Pg, HeTt

Ectb ORM ana nodejs:

* Sequelize
* TypeORM

Ho: HM ofHa 13 HUX HOPMasbHO HE NOAAEPKMBAET OCOH6EHHOCTU
Postgres

Hanpumep - paboty ¢ JSON.
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JiutepaTtypa

JSON, JSONB, JSQuery (PgConf.Russia 2017)

PostgreSOQL: CepBepHOe NporpaMmMmmMpoBaHNE Ha «4ENOBEYECKOMY A3bIKE
JSONB B npumepax (PgConf.EU 2019)

JSONPATH manual

PL/v8

NodelJS n Postgres
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https://www.postgresql.eu/events/pgconfeu2019/schedule/session/2555-jsonpath-in-examples-and-its-roadmap/
https://www.postgresql.eu/events/pgconfeu2019/schedule/session/2555-jsonpath-in-examples-and-its-roadmap/
https://github.com/obartunov/sqljsondoc/blob/master/jsonpath.md
https://plv8.github.io/
https://node-postgres.com/
https://node-postgres.com/
https://node-postgres.com/
https://node-postgres.com/

PosggresPro

Cnacu6o 3a BHUMAHue
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