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PacwmnpaemMocTb TUMOB Pos{gres

Borarsiii HAbop CyIeCTBYIOIIHX TUTIOB
YKC/a, CTPOKH, []aThl, C1IabOCTPYKTYpPUPOBaHHbIE, TEOMETPHS], ...
MAaCCHBBI

CpefcTBa [/ CO3[4aHUsI HOBBIX TUTIOB

IMPOCTHIE: HAa OCHOBE y>Ke MMEIOIINXCA TUIIOB
CJIO’KHBIE: HOBBIM THII C HYJ/IA

PostgreSQL MeeT MHOXECTBO BCTPOEHHbIX TUNOB AaHHbIX (1 NOAAEPXKY
MacCCUBOB 3/1EMEHTOB J1H00bIX TUMOB AAaHHbIX).

https://postgrespro.ru/docs/postgresqgl/12/datatype

BmMecTe ¢ TeM UMETCS U cpeacTBa A/1s CO3[aHNs CBOUX COOCTBEHHbIX
TUNOB [IaHHbIX.

B npocToM c/lyyae HOBble TUMbl CO3at0TCS MO OHOW 13 NpeaonpeaesieH-
HbIX CXEM U3 [IPYTUX, YXXE UMEIOLLMXCS, TUMNOB. 3TO COCTaBHbIE TUMbI,
NepeyncrieHns, ananasoHbl, JOMEHbI.

Ecnun e HeobxoaMMbIA TUN AaHHbIX HE MOXET ObITb BbIpaXXeH C NMOMOLLIbIO
3TUX NPOCTbIX CPEACTB, MOXHO CO34aTb HOBbIV TUM C HY/ISA, AeTa/lbHO
onucas ero noBefeHne Ha HU3KOM YPOBHE.




CocTaBHble TuMbl Pog%SF“éE

Habop nmeHOBaHHBIX aTpHOyTOB (Tab/MMyUHast CTPOKA)

Co3maHve HOBOTO THUIIA

BpyuHyto: CREATE TYPE AS
aBTOMAaTHUeCKH NP CO3/IaHMY OTHOLIEHHUs

CocTaBHble TUMNbl NPeACTaBASAT CO60I HAGOP MMEHOBAHHbIX aTPUBYTOB
Kakux-nnmbo Apyrnx TUNOB AaHHbIX. B pasHbIX si3blkax NporpaMMmMpoBaHms
Takme TUMbl MOTYT Ha3bIBATbCS CTPYKTYpaMM UK 3anuncsimu.

Mo cyTn, cOCTaBHOW TWM ONucCbIBaeT Tab/INYHY0 CTPOKY U MO3TOMY
co3faeTcsa aBToMaTuyecku npu cosgaHnm noboin Tabnuubl Nam
npeacTaB/ieHus.

HoBbI cOCTaBHOM TUM MOXHO CO34aTb M BPYYHYIO.

CocTtaBHble TuMbl onpeaesneHsl B cTaHgapte SQL. OHM nogpo6bHo
paccmartpuatoTcs B Kypce DEV1, noaTtomy 34eCb Mbl HE Byaem Ha HUX
OCTaHaB/IMBaTbLCA.

https://postgrespro.ru/docs/postgresqgl/12/rowtypes
https://postgrespro.ru/docs/postgresqgl/12/functions-comparisons#COMPQOSI

TE-TYPE-COMPARISON
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Tunbl nepevyncneHnm Posigres

YropsioueHHbIN Hab0p 3HaUeHUI

3HAUEHUS BBITTISIZIAT, KAK TEKCTOBbIE CTPOKHU
XpaHsATCS Kak 4-6aiitoBble urca (oid)

Co3aHre HOBOTO TUIIA
To/IbKO BpyuHyr0: CREATE TYPE AS ENUM

Tvn nepeuncneHns co3gaeTcs NPoCTbIM NEPEUYNCNIEHNEM BCEX AONYCTUMbIX
3HaUYEeHUN.

3HauyeHus 3a4alTCA U UCMOMb3YHTCA B BUAE TEKCTOBbLIX CTPOK, KOTOPbIE
nosyyarT NopsAKoBble HOMepa. Ho BHYTpPeHHee npeacTaB/eHne 3HaueHuni
TMna — 4-6anTHoe Ymnco (thakTrnyeckn, Tvn oid). ATo No3BONAET
MCMNoNb30BaThb AJ/IMHHbIE (40 63 CMMBO/IOB) onucaTe/lbHble 3Ha4YeHUs, He
9KOHOMSA Ha mecTe B Tabnuue.

CTaHfapTHbLIX TUNOB nepedncneHna B PostgreSQL Her.
https://postgrespro.ru/docs/postgresqgl/12/datatype-enum
https://postgrespro.ru/docs/postgrespro/12/functions-enum




TUnbI IepeYrucCIeHHH

=> CREATE DATABASE ext_datatypes;
CREATE DATABASE
=> \c ext_datatypes
You are now connected to database "ext datatypes" as user "student".
C03)Z[a]Z[I/IM HOBBI€ THUIIBL nepeqncneHHﬁ AJIsA CTAPIIMHCTBA KapT:
=> CREATE TYPE ranks AS ENUM (
'6', '7', '8', '9', '10', 'Queen', 'King', 'Ace'
)i
CREATE TYPE

W nns macreit:

=> CREATE TYPE suits AS ENUM (
'clubs', 'diamonds', 'hearts', 'spades’
);

CREATE TYPE
HamoMH#UM, YTO TUI JaHHLIX — OTHEJbHEINA 00beKT 6a3bl JaHHEIX, KOTOPHIN XPAaHUTCSI B CHCTEMHOM KaTaJlore:
=> \dT public.*

List of data types
Schema | Name | Description

public | ranks |
public | suits |
(2 rows)

YToOBl BCIOMHUTL U COCTABHBIE THIIBI, OIIpEeOEeINM €lIlle TUII OJIS KaPThI:

=> CREATE TYPE cards AS (
rank ranks,
suit suits

);
CREATE TYPE

=> DO $$
DECLARE
card cards;
BEGIN
card := ('Ace','spades');
RAISE NOTICE '%', card;
RAISE NOTICE ‘CrapuMHCTBO: % ... %',
enum_first(card.rank), enum_last(card.rank);
RAISE NOTICE 'MacTtu: % ... %',
enum_first(card.suit), enum_last(card.suit);
END;
$$;
NOTICE: (Ace,spades)
NOTICE: CrapuwuHcTBO: 6 ... Ace
NOTICE: Mactu: clubs ... spades
DO

OO6paTuTe BHUMaHUE, YTO Ha3BaHUS 3HAYEHUN ITEPEYHCIIUMOTrO THUIa PETUCTPO3aBUCHUMEIL.
Bce 3HaueHUS B IEPEYUCIIEHUH VIIOPAOOYEHBI, U 3TUM MOKHO I10JIb30BaThCH:
=> SELECT '6'::ranks < 'Ace'::ranks;

?column?

B TOM 4mncIle MOXKHO IOJIyYUTh CIMCOK 3HaYEHUH B BUMe MaccuBa (PyHKIMSA enum range CMOTPHUT TOJIBKO Ha THUII
nmapaMeTpa; cCaMO 3HaYeHHe MOXKEeT OBITh JII00BIM):



=> DO $$
DECLARE
suit suits;
rank ranks;
deck cards[];
BEGIN
RAISE NOTICE 'S%', enum_range(NULL::ranks);
RAISE NOTICE '%', enum_range(NULL::suits);
FOREACH rank IN ARRAY enum_range(NULL::ranks) LOOP
FOREACH suit IN ARRAY enum_range(NULL::suits) LOOP
deck := deck || (rank,suit)::cards;
END LOOP;
END LOOP;
END;
$$;

NOTICE: {6,7,8,9,10,Queen,King,Ace}
NOTICE: {clubs,diamonds,hearts,spades}
DO

KaxeTcst, MbI 326511 BaseTa. He 6ema, ero MOKHO HOOABUTH K IEPEUYUCIIEHUIO:
=> ALTER TYPE ranks ADD VALUE 'Jack' BEFORE 'Queen’;
ALTER TYPE

A BOT YOaJIuTh 3Ha4YEeHHe U3 TUIIa HEBO3MOXKHO. EnuHCTBEHHBIN BapHaHT — YHOAJIUTh TUII U CO30aTh €r0 3aHOBO.
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lnanasoHHbIEe TUMLI Posjgres

VHTepBan 3HaUeHUU OT HaYa/lbHOM [0 KOHEUHOU TOUKU

OTKPBITBIN (>, <), 3aKPBIThIH (<, >), HEOrPAHUUEHHBIU

Co3aHre HOBOTO THIIa

CREATE TYPE AS RANGE
y>Ke ecTb Ajis integer, bigint, numeric, timestamp, date

Oneparuu
CpaBHeHUe
IIPOBEPKA Had BK/IKOUEHHE [Kdlld30Hd WX 3/IEMEHTAd, Hd I1epecevyeHue

o0be/iviHeHNe, repeceueHre, BbIYUTaHUe
U JIp.

[AnanasoHHbIn TUN NpeacTaBiseT HeNnpepbIBHbIN OTPE30K 3HAYEHU
CKas1apHOro tuna. KoHubl oTpeska MoryT ObiTb OTKPbITbIMUY (TPaHN4yHoe
3HaYeHne He BK/IHYAaEeTCs) UK 3aKkpbITbiMU (HA0OOGOPOT, BK/IOHAETCH), Un
OTPE30K MOXET ObITb 6E€CKOHEUYHbIM, TO €CTb HE UMETb OAHOI NN 06eunx
rpaHuL,.

[Nnsi Anana3oHOB onpeaeseHo A0BOSIbHO MHOIO YA06HbIX OnepaLuii;

- NPOBEPKM Ha BK/ItOYEHNE OAHOIO AvManal3oHa B Apyroi, Ha
NPUHAA/IEXHOCTb 3HAYEHUSI AManal3oHa, Ha nepecevYeHne ByX Anana3oHoB;

- 06bIYHbIE OMNepauun HaJ, MHOXEeCTBaMU: 06beAHEHNE, NepeceyeHmne,
BblUMTAHWE;

- 1 gpyrue.

[dnanasoHbl npegonpeaenexbl 4151 pas/iMyHbIX YNCNOBbLIX TUMOB U AaTt
(Hanpumep, intdrange ana integer n ap.). PasymeeTtcs, MOXHO co34aTb
COOGCTBEHHbIN AMAHA30HHbIA TUN.

https://postgrespro.ru/docs/postgresgl/12/rangetypes
https://postgrespro.ru/docs/postgrespro/12/functions-range
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IHTepBasibl AaT N BPEMEHUN  Posigres

VHTepBan 3HaUeHWU Orpe/ie/IeHHOU JIJIUHBI
Oneparuu

apudmeTrKa /jaT U BpeMeH!

B PostgreSQL ecTb Tun interval, Ha nepBbI B3rAs84, NOXOXWUIA Ha AnanasoH.
Ho, B oTinume OT AnanasoHHbIX TUNOB, UHTEpPBaUT OnpeaenseTcsa 4J/IMHOM,
a He HayaslbHOW N KOHEeYHOW TOUKOoW. Kpome TOoro, MHTepBasibl CYLLECTBYIOT
TONbKO ANA AaT U BPEMEHM.,

Cosp,aHme COOCTBEHHbIX TUMNOB, aHa/10rMYHbIX interval, HeBO3MOXHO. 3,£I|er
Mbl NMOoKa3blBaeM 3TOT TUM TOJSIbKO ANA MOJIHOTbl KaPTUHbI N HE 6yp,eT
OCTaHaB/IMBarbCA Ha HEM I'IO.£I|pO6HO.

https://postgrespro.ru/docs/postgresgl/12/datatype-datetime
https://postgrespro.ru/docs/postgresql/12/functions-datetime




HNHaTepBanbl

3HaueHus Tula interval onpenensioT AIUHY BPeMEHHOT0 OTPe3Ka, B OT/IMYMeE OT AUala30HHOro TUIIA, 3HAYeHUsI KOTOPOTro
COCTOSIT U3 HaYaJIbHOW ¥ KOHEYHOU TOYEK.

HHTepBa MOSABIISIETCS €CTECTBEHHEIM 00pa30M ITPU BEIYUTAHUY [BYX BPEMEH:
=> SELECT timestamp '01.02.2020' - timestamp '01.01.2020';

?column?

31 days
(1 row)

(XoTst Ta ke omepanus mis gat (tun date) Bo3BpalaeT 1eioe Yuco.)
WHTepBaJbl UCIOIL3YIOTCS B apudMeTHKe faT u BpeMeHu. Hanpumep:
=> SELECT now(), now() + 2 * interval 'l month';

now | ?column?

2022-12-09 23:38:45.66933+03 | 2023-02-09 23:38:45.66933+03
(1 row)

O6paTtnTe BHUMaHue, YTO HHTepBasa '1 month' B onepanusx MoxkeT UMeTh pa3Hyo GpakTUYecKylo minHy oT 28 no 31 nHel B
3aBHUCHUMOCTHU OT MecsIia.

duama30HHbLIE THIIHI

HauzeM c HECKOJIBKUX IPUMEPOB paﬁOTH C y2Ke UMEIUMUCA JUalla30HHBIMU THUIIAMHU.

uana3oH nenslx yucen ot 1 7o 9, o6e rpaHUIb BKIIOYAOTCs (06 3TOM rOBOPAT KBagpaTHble CKOOKM). UTo 6ymeT
BBEIBEOEHO?

=> SELECT '[1,9]'::int4range;

int4range

PeayanaT BBIBOOUTCA B KAHOHHYECKOM BHE, B KOTOPOM JieBasi 'PaHUIla BKIIIOYAETCs, a IIpaBasi — HET (prrnaﬂ CKO6Ka).
Koneuno, 3HaueHunEe npaBoﬁ T'PaHULIBI IIPU 3TOM YBEJIMYUBAETCA Ha €OUHHUILLY. KanoHuueckuyt Bupg OIIpenesieH He OJid BCeX
THUIIOB.

[lnamnasoH MOXKeT GLITh ¥ OTKPHITHIM. [IpOBEpUM, IPUHALIEXKHUT JIM YUCIIO AMAMa30HY:
=> SELECT -100 <@ '[1,)'::int4range, 100 <@ '[1,)'::int4range;

?column? | ?column?

TO4YHO TaK Ke MOXKHO IIPOBEPUTH BKIIIOYEHNE OQHOTO AUANa3oHa B OPYTOM:
=> SELECT '[2,3]'::int4range <@ '[1,4]'::int4range;

?column?

Yoo6HE GyHKINY, TO3BOJISIONINE paboTaTh C AUala30HaMU Kak C MHOXKeCcTBaMu. Hampumep, MOKHO JIETKO HaUTH
nepecedeHue (00IIMe TOYKU) ABYX WHTEPBAJIOB:

=> SELECT '[1,3]'::intd4range * '[2,4]'::int4range;

?column?



HpI/I CO30aHUU HOBOT'O NUAIIa30HHOT'O THUIIA YKAa3bIBAIOTCS:

e (a30BBIH TUI, 3HAYEHUSI KOTOPOI'O JOJIXKHEI OBITH COPTHPYEMEIMU;
e (yHKIUSI pa3HOCTU ABYX 3Ha4YeHHUM, KOTopas [OJI2KHa BOo3BpalljaTh pe3ynbraT TUna double precision.

Hanpuwmep, B PostgreSQL HeT Tuma AJist AHamna3oHoB BpeMeHu (6e3 maTer). YTOGH ONpefeInTh ero, HaM notpeGyeTcs
(yHKIHMS, BO3Bpallamias pa3HOCTh MEXAY OByMs BpeMeHaMmu. OGbIUHAST Pa3HOCTb BO3BpAlllaeT 3HaYeHue TUlla interval:

=> SELECT '10:00'::time - '9:59'::time;

?column?

00:01:00
(1 row)

Ho MBI MOKeM BOCIIOJIE30BaThCS beHKHPIeﬁ extract epoch, KOTOpPas BepHeT OJINHY HHTepBajla B CeKyHOaX:

=> CREATE FUNCTION time_diff(a time, b time) RETURNS double precision

AS $$
SELECT extract(epoch FROM (a - b));
$$ LANGUAGE sql STRICT IMMUTABLE;

CREATE FUNCTION
=> SELECT time_diff('10:00','9:59');

time diff

Tenepb MO2XKHO OIIPpEOEeJINTh THUIL:

=> CREATE TYPE timerange AS RANGE (
subtype = time,
subtype_diff = time_diff

)i

CREATE TYPE

HoBbIl TUIT MOZKHO MCIIOJIb30BaTh aHAJIOTUYHO yXKe CyIIeCTBYIOIIUM. Hamnpuwmep, HadgeMm oObenuHeHue (3qech MoKa3aHb
MIBa crocofa 3amKucy KOHCTAHT AHANa30HHOTO THIIA):

=> SELECT timerange('9:00','11:00','[]') + '[10:00,12:00]'::timerange;

?column?

[09:00:00,12:00:00]
(1 row)

3aMeThTe, YTO AUAla30H He MPUBOOUTCS K KAHOHUYECKOMY BUAY. YTOGH 3TO paboTasio, HeoGX0OHUMO Pearn30BaTh
COOTBETCTBYOLIYIO (DYHKINIO U YKa3aTh €e B ONpefesieHuH Thulia. Mel He OygeM 9TOro [ejaTh.
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[lOMeHbI Pos{gres

OrpaHuyeHHe JOMYCTUMbIX 3HaU€HHH CyI11]eCTBYIOILETO TUMA

orpanunyeHve NOT NULL
3HaueHue 110 ymoyaHuro DEFAULT
nposepka CHECK

Co3maHre HOBOTO THIIa
TonbKo BpyuHyr): CREATE DOMAIN

10

JlomeH co3gaeTcs Ha 6a3e /160ro CYLECTBYIOLLETo TUMA AaHHbIX U CITYXUT
[L151 OrpaHMYEHUsI MHOXECTBA [I0NYCTUMbIX 3HAYEHWIi 3TOro Tuna.

Onpenensis AOMEH, MOXHO 3anpeTuTb HeonpeaeneHHble 3HaYeHUs
(v onpeaennTb 3HaYEHUE MO YMOTYaHNIO), MOXHO YyKa3aTb NPOV3BOJbHYHO
MPOBEpPKY A0MYCTUMOCTM 3HAYEHNS.

Mo cyTW, 3TO NOXOXE Ha OrpaHNYeHus LeNOCTHOCTI, HaKNaablBaeMble Ha
cTon6Ubl Npy co3aaHuny Tabnmubl. Co3aas TUM AOMEHA, ero MOXHO
MCMNONb30BaTh B HECKOMBKUX Tabnuuax, He yKasbiBas KaXAblii pa3 oflHM U Te
)K€ orpaHnyeHus.

JomeHbl onpeaenexbl B cTaHgapTe SQL.
https://postgrespro.ru/docs/postgresqgl/12/domains
https://postgrespro.ru/docs/postgresgl/12/sqgl-createdomain




IIoMeHbI

Co3gaguM [OMEHHBIN THUI, OTPAaHUYUBAIOIINYN BpeMEHHOM Arana3oH paboYyuMu YacaMH U 3allpellaloluil HeonpeaeaeHHbIe
3HAYEeHUS:

=> CREATE DOMAIN work_timerange AS timerange
NOT NULL
CHECK (VALUE <@ '[10:00,19:00)'::timerange);

CREATE DOMAIN
ETro MOXKHO HUCIIONIb30BaTh IIPH CO3NAHUU TaOJIUIIBL:

=> CREATE TABLE work_events(
event_name text,
event_range work_timerange
)i

CREATE TABLE

=> INSERT INTO work_events VALUES (
'oben', '[13:00,14:00)"'
);

INSERT 0 1
A Tak nmomy4uTcsa?

=> INSERT INTO work_events VALUES (
‘tpyn', '[14:00,22:00)'
)i

ERROR: value for domain work timerange violates check constraint "work timerange check"
Het — HapymeHo ycioBue IpOBepPKU. A Tak?

=> INSERT INTO work_events VALUES (
‘nenb ', NULL
);

ERROR: domain work timerange does not allow null values
HeT — HeomnpefeneHHble 3HaUeHNs He NOIyCKAIOTCS. A eCly Tak?

=> INSERT INTO work_events VALUES (
‘nenb', (SELECT event_range FROM work_events WHERE false)
)i

INSERT 0 1

A Tak moy4YuTCs. 3alpeT HeonpenesIeHHEIX 3HAaUeHUY Ha YPOBHE JOMeHa paboTaeT He Tak, Kak Ha YPOBHE CTOJIOIA.
Orpannuenue NOT NULL HazexkHee yKa3bIBaTh IPU CO3NAHUU TaOIIHUIIEL.

Eme opHa npo6ieMa CBsi3aHa C TEM, UTO IIPU JIFOOBIX OTIEPAIUsIX 3HAUYEHUs IPUBOASTCS K 6230BOMY THUITY. JTO He
II03BOJISIET UCIIOJIb30BaTh HOMEHH! AJII KOHTPOJIS TUIIOB B ollepanusax. Bot mpumep:

=> CREATE DOMAIN distance AS float;
CREATE DOMAIN

=> CREATE DOMAIN weight AS float;
CREATE DOMAIN

MoxkHO H CKJIaAbIBATh METPEI C l"paMMaMI/I?
=> SELECT 2::distance + 3::weight;

?column?

OKa3BIBAETCST, MOXKHO.

HOSTOMy IIPAaKTH4YECKOe IIPUMEHEHNEe NOMEHHEBIX TUIIOB NJOBOJIBHO OTPaHUYEHO.



o)) PROFESSIONAL

ba3oBble TUMbI Posigres

Tur, He CBOASIIUICST K KOMOWHALIMY CYIIeCTBYIOIIUX

Co3maHve HOBOTO THUIIA

CREATE TYPE, TpebyeT riporpaMMupoBaHus Ha si3bike CH
MHO>XeCTBO TUIIOB MPe/I0CTaB/ISIOTCS PaCIIMPeHUSIMU

12

NHorga MoXKeT BO3HWKHYTb NOTPE6GHOCTb B COBEPLLUEHHO HOBOM TUNE,
KOTOPbI HENb3S NPEACTaBUTb Kak KOMOMHALMIO YXKE CYLLIECTBYHOLLUX.

B aTOM cnyyae noTtpebyeTcsi onpefenunTb BCe HN3KOYPOBHEBLIE AeTasun
BHYTPEHHEro YCTPOCTBa TMMNa, YTO MOXHO cAenaTb TONbKO Ha A3blke Cu.
Mo3aToMy Mbl He ByeM paccmMaTpyBaTb 3Ty BO3MOXHOCTb.

Brnpoyem, MHOXeCTBO pas3/InYHbIX TUMNOB AaHHbIX AOCTYMNHbI B BUAE
pacLlmpeHnii (B TOM YMC/1e CTOPOHHUX), Tak YTO BEPOSATHOCTb TOr0, YTO
notpebyeTcsa cOBEPLUEHHO HOBbI TUM, O4YEHb Masia.

https://postgrespro.ru/docs/postgresagl/12/sql-createtype
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[encteua Haa Tunamu Posigres

@yHKIMY, TTPUHUMAIOIINE UM BO3Bpalljatollye 3HaueHUs TUIIa
HpI/IBe,Z[eHI/Ie TUIIOB
rpeoOpa3oBaHKe 3HAUEHUST OIHOTO THUTIA K [PYTOMY TUITY

Ornepatopsbl

yHapHbIe (MpedUKCHbIE U MOCTHUKCHBIE)
OuHapHble (MHMUKCHBIE)

13

[MOHATHO, YTO Masio onpeaennTb HOBbI TUM AJaHHbIX — HaA40 YMETb ero Kak-
TO MCNOJS1b30BaTb.

HanucaHuio hyHKUMIA, NPUHUMAIOLWNX UM BO3BPAaLLatOLLMX 3HAYEHWS
NMPON3BOJIbHBIX (B TOM YnCne onpefesieHHbIX Nosib3oBaresiem) TUMNoB
nocesweH kypc DEV1, noatoMy Ha 3TOM Mbl He Byaem cneyyasibHO
OoCTaHaB/IMBaTbCA.

Ha goyHKLMSAX OCHOBaHbI 1 Apyrve BakHble 0O0bEKTbl — NPUBEAEHMNS TUMOB
1 onepaTopbl, — KOTOPbIe MOryT OnpeaenaTbCs Nosib30BaTe/IEM.

[MpvBefeHNa TUMNOB NO3BO/IAT NPeobpas3oBbiBaTb 3HAYEHUSA OL4HOro TMna
K LpYromy.

Onepartopbl NO3BOMAT BMECTO Bbi3oBa (pyHKUmMn (X, y) ncnonb3osarb
NH(PUKCHYIO HOTaLMIO, HanpumMmep X+Yy, 4TO NO3BOJIAET CAenartb Ko npoLye

N HarnsiaHee. Kpome Toro, Kak Mbl yBUAMM B crieaytollein Teme «Knacchl
OnepaTopoB», ONepaTopbl UrPAKT BAXHYIO POsib B UHAEKCMPOBAHUN.

[MpvBeaeHe TUNOB B AOKYMEHTaLUN:
https://postgrespro.ru/docs/postgresqgl/12/sqgl-createcast
OnepaTtopsbl:
https://postgrespro.ru/docs/postgrespro/12/xoper
https://postgrespro.ru/docs/postgrespro/12/xoper-optimization
https://postgrespro.ru/docs/postgrespro/12/sql-createoperator




IIpuBegeHue TUNIOB

B KauyecTBe mpuMepa pacCMOTPUM IIpUBefeHUe TUlla timerange K tuny interval.
CpaboTaeT 11 Takoe IIpUBEIeHHUe caMo 110 cebe?
=> SELECT '[10:00,12:00]'::timerange::interval;

ERROR: cannot cast type timerange to interval
LINE 1: SELECT '[10:00,12:00]'::timerange::interval;

A

VBHI, HET. YTo0hI CO30aTh TaKOe IIPpHBENEeHNe, CHa4dalla HallullieM (byHKL[I/IIO:

=> CREATE FUNCTION timerange_to_interval(a timerange) RETURNS interval
AS $$
SELECT make_interval(
secs => extract( epoch FROM (upper(a)-lower(a)) )
)i
$$ LANGUAGE sql STRICT IMMUTABLE;

CREATE FUNCTION
=> SELECT timerange_to_interval('[10:00,12:00]"');

timerange_to_interval

02:00:00
(1 row)

Teneps MOXHO CO3[aTh IPUBENEHNE TUIIOB. 3mech MEI yKa3biBaeM AS IMPLICIT, uTo6s IpuBeeHre cpabaThBaIoO U
HESsIBHO.

=> CREATE CAST (timerange AS interval)
WITH FUNCTION timerange_to_interval
AS IMPLICIT;

CREATE CAST
=> SELECT '[10:00,12:00]"'::timerange::interval;

interval

02:00:00
(1 row)

OnepaTopsl

ITycTb TpebyeTcs y3HATH, CKOJIBKO Pa3 3afjaHHBIA WHTepBas (TUll interval) comepzkuTcs B pyroM uHTepBane. Hampumep,
CKOJIBKO B HHTEpPBaAJieé 4aCoB, UJIM MUHYT, UJIU IIATUCEKYHIOHBIX OTPE3KO0B. WHbBIMU CJIOBaMH, HY2KHO [eJieHrue OgHOro
uHTepBana Ha Aapyrou. Ho B PostgreSQL nmnst mHTepBasioB OIpefesieH TOIbKO OIepaTop AefleHHus Ha LeJioe 9UCIIO.

HamuimeM cOOTBETCTBYIOMYIO QYHKITHIO:

=> CREATE FUNCTION interval_div(a interval, b interval)
RETURNS double precision

AS $$
SELECT extract(epoch FROM a) / extract(epoch FROM b);
$$ LANGUAGE sql STRICT IMMUTABLE;

CREATE FUNCTION

Teneps MBI MOXK€EM y3HATh, CKOJIBKO pa3 MOXKHO IIOCTyIIaTh KoMrno3unuio Your Latest Trick, pnsamniyiocs 6 munyT 33
CEeKyHIIbI, eCJIM Y HaC eCTh II0JITOPa Yaca BpeMeHU:

=> SELECT interval_div('1:30:00'::interval,'0:06:33"'::interval);

interval div

13.740458015267176
(1 row)

OmnpenenuM OMHAPHEBIM OIlepaTop, UCIHOIL3Ys 3Ty QYHKIIUIO:



=> CREATE OPERATOR / (
FUNCTION = interval_div,

LEFTARG = interval,
RIGHTARG = interval
);

CREATE OPERATOR
WM ommepaTopa MOXKHO COCTaBIIATh TOJIBKO U3 CIIeIIMaJIbHLIX CUMBOJIOB, CIIMCOK KOTOPHIX IIPHBE/EeH B JOKYMEHTALuU K

romauae CREATE OPERATOR. Ecnu yka3aTh ToibkKo LEFTARG unu RIGHTARG, To 6ymeT onpefesieH YHapHEBIA oepaTop
(mocTOUKCHEIN UM TPePUKCHBIN COOTBETCTBEHHO).

Temneps MOXKXHO IT0OJIb30BATHCS yHOOHOM HHDUKCHON HOpMOH 3anucu (3mech TakXkKe IoKa3aH APYro# crocob 3amucu
UHTEPBAJIOB):

=> SELECT interval 'l hour 30 min' / interval '6 min 33 sec';

?column?

13.740458015267176
(1 row)



o)) PROFESSIONAL

Toru Posigres

PostgreSQL 1io3Bo1sieT C03/jaBaTh HOBbIE THUIIbI JAHHBIX

COCTdBHbIE, TiepedyncC/ieHus, 1Udlid30HbI, JOMEHbI

0a30BbIe TUIIBI

715 paboThI CO 3HAUEHUSIMU TUIIOB MOTYT CO3/1aBaThCs
(yHKIMM, OTrlepaTopbl U MpUBe/leHHs] TUTIOB

15



o)) PROFESSIONAL

Mpaktuka L Posigras

1. Peanu3syiTe B NpUIOK€HHWH BO3MOXXHOCTh YCTAHOBKM PO3HUUHOM
LleHbl KHUT C YKa3aHHOU I10/1b30BaTe/ieM JaThl (ceryac gara
MIPOCTO UTHOPUPYETCH).

[Tpenpinyias KCTOPUSI U3MEHEHW LieH J0/DKHA COXPaHSAThCS.
st 3Toro nobaBbTe B Tabuily retail_prices nHbopmaiiuio

0 Tilepuo/ie JeMCTBUS LieHbl U BHeCUTe HeoOXouMble M3MeHeHUst
B (hyHKLIMU get_retail_price u set_retail_price.

2. Co3paliTe COCTaBHOM THII J/1s1 (hOpMaTa M3[aHusi, COCTOSILIErO U3
pa3mMepoB TUMNOrpadCKOro JMCcTa U 10/ rMcTa. Takke co3faiTe
TIpUBeZIeHHe [/l ITOr0 HOBOT'O TUMA K TEeKCTOBOMY.
3aMeHHTe TUIT JaHHBIX cTO/01]a format Tabmuibl books
1 ybeuTech, UTo UHTepQeNc C IpUIoykeHueM He U3MeHHU/ICS.
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1. lnanasoH BpeMeHu JeiCTBUS PO3HMYHON LieHbl MOXHO NPeACcTaBUTb MNo-
pasHoMY:

- AByMS cToNnbuamm tmna timestamptz («garta c» 1 «gara no»);

- 0AHUM CTON6LOM TUNa timestamptz («aarta ¢»), Npu 3TOM LieHa cumTaeTcs
OENCTBYIOLLEN A0 cneayowlel aaTtebl B ApYyron CTpoke Tabnuupl;

- 0JIHMM CTO/I6LIOM AMana3oHHOro Tuna tstzrange.
Peanu3syiite nocneaHuii BapuaHt. ObpaTnte BHUMaHWUE:

- B chyHKUMK set_retail_price npunaetca n3amMeHsTb ABe CTPOKU Tabnuubl, 1
3TO [O/HKHO KOPPEKTHO paboTaTh B C/yyae, ec/im HECKO/bKO Mosib3oBaresnei
yCcTaHaBNMBalOT LeHY O4HOBPEMEHHO.

- dyHKUMA get_retail _price go/mkHa nonyyarb UeHY Ha TEKYLLUNIA MOMEHT.
cnonb3yinTe doyHKUMIO current_timestamp (Bo3BpallatoLlyto BpemMsi Havana
TpaH3akumn), a He clock timestamp. 3To 6yAeT BaXXHO Npu nocienyowmx
N3MEHEHUSAX.

2. dopmar nsgaHua sanucoisaetcd B suge WxH/N, roe W 1 H — wunpuHa

N BbiCOTa TUNOrpaddCcKoro McTa, ¢ KOTopbIM paboTaeT neyaTtHas MalumHa,
N KOTOPbIA paspe3aeTcs NOTOM Ha N 0AMHAKOBbIX YacTel (CTpaHuL, KHUTK).
Moatomy N Kak npaBuno npeacraBnser cobom cTeneHb ABOVKMN.

HecmoTps Ha TO, YTO OTHOLUEHWE OJ/IMHbI CTPaHWLbI K LUMPUHE MOXET ObITb
pa3HbIM, KHUTM MOXHO YNOopAaAo4MThL Mo dpopmaTy, cpaBHUBasA naowaib
CTpaHuupbl, KoTopasa pasHa W*H/N.

[Mpn 3ameHe Tuna ctonéua obpaTute BHUMaHWe Ha 6/10KMPOBKY, KOTopas
NPy 3TOM yAepXnBaeTCs.



student$ psql bookstore2

1. Po3HM4YHAsA IeHa HAa KHHUT'H

IoGaBuM B Tabmully retail prices cron6er| ¢ Auamna3oHOM AaT. 3HaYEHHE 110 YMOTYaHUI0O — HeOrPAaHWYEeHHbIH qUana3oH.

=> ALTER TABLE public.retail_prices
ADD effective tstzrange NOT NULL DEFAULT '(,)';

ALTER TABLE
OYHKIMS IOyYeHHs TeKyIeH [eHbl JOJIXKHa BHIGpaTh TOT AMala30H, B KOTOPHIH BXOOUT TEKYILIAs HaTa:

=> CREATE OR REPLACE FUNCTION public.get_retail_price(book_id bigint)
RETURNS numeric
AS $%

SELECT rp.price

FROM retail_prices rp

WHERE rp.book_id = get_retail_price.book_id

AND rp.effective @ current_timestamp;

$$ LANGUAGE sql STABLE SECURITY DEFINER;

CREATE FUNCTION

QYHKUINSA YCTAHOBKHM I[€HH AOJI2KHA U3MEHUTH OJHY CTPOKY ¥ NOOABUTH OJHY HOBYIO. MICIIOIIb30BaHME YPOBHS 30NN
Read Committed B 3TOM ciiy4ae MOXKET IPUBOOUTL K aHOMAJIUAM, IO3TOMY CHadasna 3a6JIOKUPYyEM COOTBETCTBYIOIIYIO
3anuchk B Tabnune books, 4TOGH B OMMH MOMEHT BPEMEHH TOJIPKO OfHA TPaH3aKIUs MOTJIa yCTaHABINBATh I[eHY OOHOM U
TOM XKe KHUTH.

=> CREATE OR REPLACE FUNCTION empapi.set_retail_price (
book_id bigint,
price numeric,
at timestamptz
)
RETURNS void
AS $%
DECLARE
lower_bound timestamptz;
upper_bound timestamptz;
BEGIN
PERFORM FROM books b
WHERE b.book_id = set_retail_price.book_id
FOR UPDATE;

SELECT lower(rp.effective), upper(rp.effective)

INTO lower_bound, upper_bound

FROM retail_prices rp

WHERE rp.book_id = set_retail_price.book_id
AND at <@ rp.effective;

IF at = lower_bound THEN
-- ToNbKO OBHOBNsieM LeHy B CyuwecTBylwem auanasoHe
UPDATE retail_prices rp
SET price = set_retail_price.price
WHERE rp.book_id = set_retail_price.book_id
AND at <@ rp.effective;
ELSE
-- 3aKpblBaeM CywecTBYlOWWUA AUANA3OH. . .
UPDATE retail_prices rp
SET effective = tstzrange(lower_bound, at, '[)')
WHERE rp.book_id = set_retail_price.book_id
AND at <@ rp.effective;
-- ...n pob6aBnsem HOBbIN
INSERT INTO retail_prices (
book_id,
price,
effective
) VALUES (
book_id,
price,
tstzrange(at, upper_bound, ‘[)")
);
END IF;
END;
$$ LANGUAGE plpgsql VOLATILE SECURITY DEFINER;

CREATE FUNCTION



IIpoBepum.

=> BEGIN;

BEGIN

=> SELECT * FROM retail_prices WHERE book_id = 1 ORDER BY effective;

book id | price | effective

_________ B T T TS,
1] 640 | ()

(1 row)

BcTaBka HOBO¥ II€HBI B KOHEII:
=> SELECT empapi.set_retail price(1l, 200.00, '2022-12-10 23:52:00+03');

set retail price

=> SELECT * FROM retail_prices WHERE book_id = 1 ORDER BY effective;

book id | price | effective
_________ dommmmmm e e e e e e m -
1] 640 | (,"2022-12-10 23:52:00+03")
1| 200.00 | ["2022-12-10 23:52:00+03",)
(2 rows)

BcTaBka He B KOHEII:
=> SELECT empapi.set_retail_price(1l, 300.00, '2022-12-09 23:52:00+03"');

set retail price

=> SELECT * FROM retail_prices WHERE book_id = 1 ORDER BY effective;

book id | price | effective

_________ e
1| 640 | (,"2022-12-09 23:52:00+03")
1 | 300.00 | ["2022-12-09 23:52:00+03","2022-12-10 23:52:00+03")
1| 200.00 | ["2022-12-10 23:52:00+03",)

(3 rows)

Llena c yXe cyIiecTBy0OIEelN HaTol (HOBHY AMana30H He MOSBIISETCS):
=> SELECT empapi.set_retail_price(1l, 400.00, '2022-12-09 23:52:00+03"');

set retail price

=> SELECT * FROM retail_prices WHERE book_id = 1 ORDER BY effective;

book id | price | effective

_________ e
1| 640 | (,"2022-12-09 23:52:00+03")
1 | 400.00 | ["2022-12-09 23:52:00+03","2022-12-10 23:52:00+03")
1| 200.00 | ["2022-12-10 23:52:00+03",)

(3 rows)

=> ROLLBACK;

ROLLBACK

2. Tun manHBIX AjisA ¢dopMaTa U3TaHUS

Tun maHHBIX:



=> CREATE TYPE book_format AS (
width integer,
height integer,

parts integer
)i

CREATE TYPE
IIpeoGpa3oBaHue B TEKCT:

=> CREATE OR REPLACE FUNCTION book_format_to_text(f book_format)
RETURNS text

AS $$
SELECT f.width || 'x" || f.height || '/' || f.parts;
$$ LANGUAGE sql STRICT IMMUTABLE;

CREATE FUNCTION

=> CREATE CAST (book_format AS text)
WITH FUNCTION book_format_to_text AS IMPLICIT;

CREATE CAST
TIpoBepum:

=> SELECT (90,60,16)::book_format::text;

90x60/16
(1 row)

W obpatHO:

=> CREATE OR REPLACE FUNCTION text_to_book_format(f text)
RETURNS book_format

AS $%

SELECT (m[1],m[2],m[3])::book_format

FROM regexp_match(f, '(\d+)x(\d+)/(\d+)') m;

$$ LANGUAGE sql STRICT IMMUTABLE;

CREATE FUNCTION

=> CREATE CAST (text AS book_format)
WITH FUNCTION text_to_book_format AS IMPLICIT;

CREATE CAST
TIpoBepum:
=> SELECT '90x60/16'::text::book_format;

book format

(90,60,16)
(1 row)

O0OpaTuTe BHUMAHUE, YTO €CJIM HAIUCATh IIPOCTO:
=> SELECT '90x60/16'::book_format;

ERROR: malformed record literal: "90x60/16"
LINE 1: SELECT '90x60/16'::book format;

~

DETAIL: Missing left parenthesis.

TO Ipou30iAeT omubKa: 3meck cpabaThiBaeT He IpuBeAeHue Tuna text B book format, a cosmanue tuna book format u3
JUTEepana, KOTOPOe UCII0Jb3yeT (GUKCUPOBAHHLIN (HOPMAT AJIs BCEX COCTABHBIX TUIIOB:

=> SELECT '(90,60,16)"'::book_format;

book format

(90,60,16)
(1 row)

Temnepb 3aMeHUM THUII CTOIOHA. DTO TsKeJIass OIepaunsi, KOTopas nepe3annuckiBaeT BCI0 TaGIUIly, TOJTHOCTHIO OJIOKUPYST
paboTy c Heii. [I09TOMY HCIIOTHE30BaTh €€ HAaOO C OCTOPOXKHOCTEI0, 0COOEHHO [JIsT GOJIBIINX Ta0IHII.

BoT B KakoM (aiiie HaXOOATCS JaHHbLIE cerdac:

=> SELECT pg_relation_filepath('books');



pg relation filepath

base/339834/339899
(1 row)

BrimonusieM 3aMeHy Tumna. IIpeo6pa3oBaHue OymeT BHIIOJIHEHO aBTOMATHYEeCKH 0J1arogapsi CO3MaHHOMY paHee IPUBEIeHUI0
THUIIOB:

=> BEGIN;

BEGIN

=> ALTER TABLE books ALTER COLUMN format SET DATA TYPE book_format;
ALTER TABLE

=> SELECT relation::regclass, mode
FROM pg_locks

WHERE relation = 'books'::regclass;
relation | mode

__________ o e e e e e e e oo
books | SharelLock

books | AccessExclusivelock

(2 rows)

Onepaum{ BEBEITNIOJTHAETCSA B HECKOJIBKO IIIaroB, HO IIPU I1epe3allnucu Ta6J'II/I].IBI HUCIIOJIB3yEeTCA UCKIIIOYUNUTEJIbHasA 6J'IOKI/IpOBKa.

B 3TOi Ke TpaH3aKIUK Hafl0 BHECTU U3MEHEHUs U B HHTepGheicHEle QYHKIMH IpHiokeHus. PopMaT BO3BPAILAIOT BE
¢dyuknuu: webapi.get catalog u empapi.get catalog, Ho 06e oHE BHI3EIBAIOT OfHY U Ty ke pyHKIuo public.get catalog. K
CcYacTbio, B 9ToM (pyHKIMM cTonber format siBHO MPUBOAUTCS K TUIY text, T03TOMy HUKaKMX U3MEHEHUN He TpebyeTcs.

=> COMMIT;

COMMIT

Teneps manHbIe TAOIUILEI HAXOOSITCS B OPyroM daiine:
=> SELECT pg_relation_filepath('books"');

pg relation filepath

base/339834/340200
(1 row)



o)) PROFESSIONAL

[1pakTuka Pos{gres

1. TIpou3BojCTBeHHBbIE CMEHBI Ka)K/IOTO COTPYIHUKA (haOpUKu
XpaHATCA B Tabsuije. Haruimmre 3arpoc, KOTOPbIi MTOKaXKeT,
CKOJTbKO Ue/I0BeKO-4acOB MPOMNaZeT JapoM, eC/IU B HEKOTOPbIH
MOMEHT BpeMeHU Ha 15 MUHYT OyZieT OTK/TFoueHO
3JIeKTPUYECTBO.

2. B tabnuiie, cofepkalljeil MHOTO JJAHHBIX, UCIIOJ/Tb3YeTCs CTOJI0er]
cTatryca, UMeIoLLWK TUIl Tlepeurcienust. [IpoBepeTe, Kakue
OMOKMPOBKM OyyT yCTaHOB/IEHBI Ha TaO/IUIly TTpH
HeoOxouMOCTH 106aBIeHrsI HOBOTO CTaTyca, ¥ Kakoe BpeMsi
3aHMMaerT 3Ta orneparus.

CpaBHUTE C albTEPHAaTUBHBIM TOAX0/0M, IPU KOTOPOM
repeuricyieHre peasn3yeTcs Kak 0ObIYHbBINA TeKCTOBBIM TUIT
c orpannyeHreM CHECK Ha ypoBHe cTos01ja Wid oMeHa.
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1. MNpon3BOACTBEHHbIE CMEHbLI MOTYT XpaHUTbCS B Tabnumue Buaa:

CREATE TABLE shifts (
emp loyee_name text,
work_hours tstzrange

),

2. BNokMpoBKM MOXHO NOCcMOTpeTb B Tabnuue pg_locks, kak rosopuioch
B TeMe «O630p 6/10KMPOBOK».

Kpome 06bIUHOI NpoBepKn
status text CHECK (status IN (...))

pacCMOTpuUTE TakXke BapnaHT C UCMNOJIb30BaHNEM AOMEHA.



1. YeroBeKoO-gachbl

=> CREATE DATABASE ext_datatypes;

CREATE DATABASE

=> \c ext_datatypes

You are now connected to database "ext datatypes" as user "student".
Tabnuia ¢ TPOU3BOACTBEHHLIMU CMEHAMMU:

=> CREATE TABLE shifts (
employee_name text,
work_hours tstzrange
)i

CREATE TABLE
[To6aBUM HECKONBKO 3amucel (pabounil eHb C TepephiBOM Ha obef):

=> INSERT INTO shifts VALUES

(‘alice’', '[2020-04-01 09:00,2020-04-01 13:00)'),
('alice’', '[2020-04-01 14:00,2020-04-01 18:00)'),
('bob', '[2020-04-01 10:00,2020-04-01 14:00)'),
('bob’, '[2020-04-01 15:00,2020-04-01 17:00)'),

('charlie', '[2020-04-01 08:30,2020-04-01 12:30)'),
('charlie', '[2020-04-01 13:30,2020-04-01 17:30)');

INSERT 0 6
PesymnbTart:

=> WITH intersection(r) AS (
SELECT work_hours * '[2020-04-01 09:50,2020-04-01 10:05) '::tstzrange
FROM shifts

)
SELECT sum(upper(r) - lower(r))
FROM intersection;

00:35:00
(1 row)

2. BJIOKHPOBKH NIPH T00aB/I€eHUH 3HAYCHUsI

Tumn mepeduciIeHus ¥ TabIuIa:
=> CREATE TYPE statuses AS ENUM ('todo', 'done');
CREATE TYPE

=> CREATE TABLE process (
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
status statuses

)i

CREATE TABLE

=> INSERT INTO process(status)
SELECT 'todo' FROM generate_series(1,1000000);

INSERT 0 1000000

HauwnHaeM TpaH3aKIUIO:

=> BEGIN;

BEGIN

=> \timing on

Timing is on.

=> ALTER TYPE statuses ADD VALUE 'in progress';

ALTER TYPE
Time: 0,258 ms



=> \timing off
Timing is off.
BriBeieM TOJIBKO OJIOKMPOBKY TaOJIHIIHL:

=> SELECT relation::regclass, mode
FROM pg_locks
WHERE relation = 'process'::regclass;

relation | mode
__________ [ R —
(0 rows)

=> COMMIT;
COMMIT

Hrak:

e no6GaBjieHUE BHIIONIHSIETCS OBICTPO;
e Tabmnuia He GJIOKUPYETCH.

BapwuanT c npoBepkoit CHECK.
=> DROP TABLE process;
DROP TABLE

=> DROP TYPE statuses;
DROP TYPE

=> CREATE TABLE process (
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
status text CHECK (status IN ('todo’,'done'))

)i

CREATE TABLE

=> INSERT INTO process(status)
SELECT 'todo' FROM generate_series(1,1000000);

INSERT 0 1000000
=> BEGIN;

BEGIN

=> \timing on
Timing is on.

=> ALTER TABLE process
DROP CONSTRAINT process_status_check,
ADD CHECK (status IN ('todo’','done','in progress'));

ALTER TABLE
Time: 118,315 ms

=> \timing off
Timing is off.

=> SELECT relation::regclass, mode
FROM pg_locks
WHERE relation = 'process'::regclass;

relation | mode
.......... )

process | AccessExclusivelock
(1 row)
=> COMMIT;
COMMIT

3mece:

e no0GaBiieHHe BHIIOIHSAETCS [OJIbIIe — ITOCKOJIbKY TpeGyeTcs IepenpoBepKa BCceX 3HaUeHUH B TabuIle;
e TabNKIA IOJHOCTHIO GJIOKUPYETCS Ha BPEMSI U3MEHEHUsI OTPAHUYEHUSI.

OTO NJIOXOM BapHaHT.



BapuaHT c IpOBEPKOil Ha IOMEHeE.

=> DROP TABLE process;

DROP TABLE

=> CREATE DOMAIN statuses AS text CHECK (VALUE IN ('todo','done'));
CREATE DOMAIN

=> CREATE TABLE process (
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
status statuses

);

CREATE TABLE

=> INSERT INTO process(status)
SELECT 'todo' FROM generate_series(1,1000000);

INSERT 0 1000000
=> BEGIN;

BEGIN

=> \timing on
Timing is on.

=> ALTER DOMAIN statuses
DROP CONSTRAINT statuses_check;

ALTER DOMAIN
Time: 0,184 ms

=> ALTER DOMAIN statuses
ADD CHECK (VALUE IN ('todo','done','in progress'));

ALTER DOMAIN
Time: 143,795 ms

=> \timing off
Timing is off.

=> SELECT relation::regclass, mode
FROM pg_locks
WHERE relation = 'process'::regclass;

relation | mode
.......... e

process | SharelLock
(1 row)
=> COMMIT;
COMMIT

B aTtom cnyuae:

® U3MEeHEeHHE TAKXKe BBHIITOIHSIETCS [OJIr0;
e Tabnuua 61oKupyeTcs B 6ojiee MITKOM pekuMe (KOHGIUKTYeT C U3MEHEHUEM [NaHHHIX, HO pa3peniaeT YTeHue).

OTO BapuaHT HeCKOIbKO Jyuine, yeM CHECK.



