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JJoMeHbI

[IpuBefeHre TUTIOB, OMEPAaTOPbI
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PaclwmnpaemMocTb TUMOB Pos{gres

Boratbiii Habop Cyl1[eCTBYIOLUX THUTIOB
UncCid, CTPOKH, OdThI, CJ'IEI6OCTPYKTypI/IPOBaHHbIe, reomeTpud, ...
MaCCHUBbI

CpezcTBa J1d CO31aHUs] HOBBIX THUIIOB

MIPOCTHIe: HAa OCHOBE Y)Ke UMEIOILIMXCs TUIIOB
CJIOKHBIe: HOBBIA TUIT «C HYJ/ISI»

PostgreSQL nmeet MHOXXECTBO BCTPOEHHbIX TUMOB AaHHbIX (U Noanep)XKy
MacCMBOB 3/1EMEHTOB /1H00bIX TUMOB AAaHHbIX).

https://postgrespro.ru/docs/postgresql/16/datatype

BmecTe c TeM nmerTca 1 cpeacTtsa Anda cosgaHns CBoux COOCTBEHHbIX
TUMNMOB AaHHbIX.

B npocTom cnyyae HOBble TUMbl CO3/1aK0TCA N0 OHON 13 NpeaonpeaeneH-
HbIX CXEM M3 APYrUX, YXKe NMEOLUXCSl, TUNOB. DTO COCTaBHbIE TUMbI,
nepeuncneHns, gnanasoHbl, JOMEHbI.

Ecnu xe HeO6XO,£I|I/IMbIVI TN AaHHbIX HE MOXET ObITb BblpaKeH C NMOMOLLbIO
ATUX NPOCTLIX CPpeacTB, MOXHO CO34aTb HOBbIA TUM «C Hyna», AgetTas/ibHO
onnmcas ero noeegeHne Ha HU3KOM YypOBHe.



https://postgrespro.ru/docs/postgresql/16/datatype

CocTaBHble TUMbI Poggai“éé

Habop nMeHOBaHHBIX aTpruOyTOB (TabiMuyHasi CTPOKa)

Co3maHre HOBOT'O THIIa

BpyuHyto: CREATE TYPE AS
aBTOMAaTH4eCKU IIPYU CO3/iaHHUU OTHOLLIEeHHUs

CocTaBHble TUMbl NPeACTaBNSAT CO60/ HAGOP MMEHOBAHHbLIX aTpPMOyTOB
KaKMx-Nnmbo Apyrux TUNOB AaHHbIX. B pasHbix s3blkax NpPorpammMmmnupoBaHus
Takme TUMbl MOTYT Ha3bIBATbCS CTPYKTYPaMU UK 3anuUCsMU.

Mo cyTn, cocTaBHOM TUN ONUCHLIBAET Tab/IMUYHYO CTPOKY 1 NO3TOMY
cosfaeTcsa aBTomMmaTUyecku npu cosgaHum nrobon Tabnuubl nm
npeacTaB/ieHuns.

HoBbIi cOCTaBHOM TUM MOXHO CO34aTb U BPY4HYIO.

CocTaBHble TuMbl onpeaeneHsl B ctaHgapte SQL. OHn nogpo6bHo
paccmarpuBatoTca B Kypce DEV1, noatomy 34ecb Mbl He ByAeM Ha HUX
OCTaHaB/IMBaTbCA.

https://postgrespro.ru/docs/postgresql/16/rowtypes

https.//postgrespro.ru/docs/postgresgl/16/functions-comparisons#COMPQOSI
TE-TYPE-COMPARISON
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https://postgrespro.ru/docs/postgresql/16/functions-comparisons#COMPOSITE-TYPE-COMPARISON
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Tunbl NnepevncreHnn Pos{gres

YropsioueHHbIM HA0Op 3HAUEHUM

3HAUeHMsI BBITVISJAT KaK TEKCTOBbIE CTPOKH
XpaHATCs Kak 4-0aiiroBbie urcia (oid)

Co3aHre HOBOIr'O THIIA
To/IbKO BpyuHyro: CREATE TYPE AS ENUM

Tvn nepeuyncneHns co3gaeTcs NPoCTbiM NEPEUYNCNIEHNEM BCEX AOMYCTUMbIX
3HAUYEHU.

3HavyeHunsa 3a4alTCcsa U UCNO/b3YHTCA B BUAE TEKCTOBbLIX CTPOK, KOTOPbIE
XPaHATCA B CUCTEMHOM KaTtasiore Kak ynopsio4eHHblii Habop 3Ha4YEHWNIA.
[Mpn ncnonb3oBaHUM NEPEUNCNEHNA, HANPUMEp, B KauecTBe Tuna ctonoéua
Tabnmubl, KaXa0e ero 3HavyeHne 6yaeT npeacTasneHo B Buae 4-6amTHOro
uenoro ymcna (dpaktnyecku, Tun oid). 310 NO3BOMAET UCMO/L30BaTb
[NNHHbIE (00 63 CMMBO/0B) OnNMcaTesibHble 3HAYEHUS, HE 3KOHOMS

Ha MecTe B Tabnuue.

CTaHfapTHbLIX TUNOB nepedncneHnsa B PostgreSQL HerT.
https://postgrespro.ru/docs/postgresgl/16/datatype-enum
https://postgrespro.ru/docs/postgresgl/16/functions-enum
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Tumnsl nepeduciaeHnn

=> CREATE DATABASE ext_datatypes;
CREATE DATABASE
=> \c ext_datatypes
You are now connected to database "ext datatypes" as user "student".
Co3aiM HOBBIE THUIIBI IIePeYrCIeHHUH /I CTapIIMHCTBa KapT:
=> CREATE TYPE ranks AS ENUM (
‘', '7', '8', '9', '10', 'Queen', 'King', 'Ace’
)i
CREATE TYPE
U 11 MmacTei:

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

)i

CREATE TYPE

HaroMHUM, UTO THII JAHHBIX — OT/IIbHBIN 06bEKT 6a3bl IAHHBIX, KOTOPBIH XPaHHUTCS B CHCTEMHOM KaTaJIoTe:
=> \dT public.*

List of data types
Schema | Name | Description

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

YT0o6BI BCIIOMHUTH U COCTaBHBIE THIIHI, OIIpeaesIuM eIle THUIIL JJISd KapThI:

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

)i

CREATE TYPE

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

O6paTuTe BHUMAaHUe, UTO Ha3BaHUS 3HAUEHUH IIePeYHCIUMOT0 THUIIa PeTUCTPO3aBUCHMEL
Bce 3HaUeHUS B II€PEYHCIEHUH YIIOPSIOUYEHEL, ¥ 3TUM MO>KHO I10JIb30BaThCS:
=> SELECT '6'::ranks < 'Ace'::ranks;

?column?

OJIHAKO CAaMH THIIBI IIePeYHCIeHUI CYUTAOTCS YHUKAIbHBIMU U II03TOMY 3HAUEHHSI pa3HBIX IIepPeUnCIeHUN Heslh3si CDAaBHUBATH,
Jladke eCJIM OHH OIIpeJieIeHbl OJJTHAKOBO:



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

CREATE TYPE
=> SELECT 'hearts'::suits = 'hearts'::suits_bis;

ERROR: operator does not exist: suits = suits bis

LINE 1: SELECT 'hearts'::suits = 'hearts'::suits bis;

HINT: No operator matches the given name and argument types. You might need to add
explicit type casts.

IIpK He0GXOAMMOCTH BHIIIOJHUTE I0/{0GHOe CPaBHEHHe IIPUAETCS TG0 Peasn30BaTh COGCTBEHHBIH OllepaTop, IUG0 SIBHO
IIpeo6pa3oBaTh THUIIHI B 3aIIpoce, HAIIPUMeD TaK:

=> SELECT ‘'hearts'::suits::text = 'hearts'::suits_bis::text;

?column?

MO>KHO ITOJIyYUTH CITMCOK 3HAUEHUH B BH/e MaccuBa (QYHKITHS enum_range CMOTPUT TOJIHKO Ha THII ITapaMeTpa; caMo
3HaUeHHe MOJKeT OBITE JIFOOBIM):

=> DO $%
DECLARE
suit suits;
rank ranks;
deck cards[];
BEGIN
RAISE NOTICE '%', 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

KaskeTcs1, MbI 3265111 BajieTa. He Gefia, ero MOKHO Z106aBUTh K IIepeuHCIeHUIO:
=> ALTER TYPE ranks ADD VALUE 'Jack' BEFORE 'Queen’;
ALTER TYPE

A BOT YAa/JIHUTh 3Ha4YeHHe U3 THUIIa HeBO3MO>KHO. E,Z[HHCTBEHHBIfI BapHaHT — YAaJIUTh THUII ¥ CO34aTh €r0 3aHOBO.

Ecyiz MBI 3arJITHEM B CUCTEMHBIM KaTaJsIor, TO YBUIUM, UYTO YIIOPALOYEHHOCTH 3HaUeHUMN IIepedurCIeHus1 obecrieurBaeT CTOJIGGH
THUIIa real. OﬁpaTI/ITe BHHMAaHHE Ha €ro ,E[pOGHOE SHaYeHNte IJIsd I[O6aBJIeHHOI‘O HaMH BaJieTa:

=> SELECT enumsortorder, enumlabel FROM pg_enum WHERE enumtypid = 'ranks'::regtype ORDER BY enumsortorder;

enumsortorder | enumlabel

coNOOUVUL S WN

|
|
|
|
| 10
|
|
|
|

(9 rows)
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nanasoHHbIEe TUMbI Posigres

HerpepbIBHBINM OTPe30K 3HaUeHUM OT Hauya/lbHOW [J0 KOHEYHOU
TOYKHU

OTKPBITBIN (>, <), 3aKPBIThIN (<, >), HeOrpaHUYEHHbIN

Co3/1aHre HOBOI'O TUTIA

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

Oneparuu
CpaBHeHUe

IMPOBEPKAd Ha BK/IFOUEHHKE AKWalld30Hd WK 3/IEMEHTA, Ha IiepecedyeHne
O6'bE,Z[I/IHeHI/IE, repeceuyeHre, BbIYMTaHUE

U Jp.

[dnanasoHHbIn TUN NpeacTaBNAeT HenpepbIBHbIN OTPE30K 3Ha4YeHUI
ckansgpHoro Tuna. KoHubl oTpeska MoryT ObiTb OTKPbITbIMU (FTpaHnyHoe
3HaYeHNe He BK/IoHaeTCsl) Un 3akpbITbiMK (HAOGOPOT, BK/IOHAETCS), Un
OTPE30K MOXET ObITb 6ECKOHEYHbIM, TO €CTb HE UMETb OAHOWN NN 06enx
rpaHuy,

[na gnanasoHoB onpefesneHo A40BO/IbHO MHOMO yA06HbIX onepauui,

B TOM 4ncCne:

* MPOBEPKM Ha BK/KUYEHNEe 0AHOro AnanaloHa B Apyroi, Ha
NPUHAANEXHOCTb 3HAYEHUSI AManasoHa, Ha nepeceyeHne aByx
[1Mana3oHoB;

* 006blYHble ONepaLmn HaJL MHOXeCTBaMu: 06beNHEHNE, NepeceyeHne,
BblUMTaHME.

[Anana3oHbl npegonpeneneHsl ANa pasIMyHbIX YACNOBbIX TUNOB U AaT
(Hanpumep, intdrange ana integer n ap.). MoXHO co3aartb 1 CBOW
COBCTBEHHbIN AnanasoHHbIA TUM.

https://postgrespro.ru/docs/postgresagl/16/rangetypes

https://postgrespro.ru/docs/postgresal/16/functions-range



https://postgrespro.ru/docs/postgresql/16/rangetypes
https://postgrespro.ru/docs/postgresql/16/functions-range

MynsTnananasoHsbl Posigres

MHOXeCTBO 1ariasoHOB

He 10/DKHBI I1epeCceKdTbCA

Co3maHue HOBOI'O THIIA

dBTOMATHUUYE€CKHU IPU CO34aHUU AKdlla30Hd
Oneparuu
CpaBHeHue
IMPOBEPKAd Ha BK/IFOUeHKWE MYJ/IbTUAWAIIa30Ha, AWalld30Hd WK 3/IEMEHTa
IMPOBEPKA Ha repeceyeHne
O6”be,qI/IHEHI/Ie, rnepeceveHve, BbIUMTaHUE
U Ip.

[Ns kaxaoro gnanasoHHOro Tmna onpegeneH CooTBETCTBYHOLNIA
MyNbTUAMANA30HHbIA TUMN. Takoi TMM Mo CyTU NpeacTaBsieT coboii maccus
OTAENbHbIX ANana3oHoB. Juana3oHbl BHYTPY My/bTMAMANA30HHOIO T1na
He JO/MKHbI NepecekaTbCcs Mexay Coboi, HO Mexay gnanasoHamu MoryT
ObITb NPONYCKN. BONLLUNMHCTBO Anana3oHHbIX ONepaTopoB paboTatoT

n ¢ MynsTugnanasoHamn. Kpome Toro, ectb beHKLl,I/II/I and pa6OTI:>I MMEHHO
C MynbtTnanana3oHHbIMU TUNaMW.

MynbTngnanasoHHbIA TUM onpegenseTca asToMaTtuyeckn npu onpeseneHnm
AnanasoHHoro Tuna. o ymonyaHuio umsa MynstnananasoHHoro tmna
reHepupyetca PostgreSQL, HO MOXHO 3aZiaTb €ro 1 ABHO.



JluanasoHHbIe THIIBI

HauHeM C HeCKOJIbKHX IIPEMepPOB PaboTHI C yKe UMeIIIMMHUCS AHalla30HHBIMU TUIIaMH.
Jlviaria3oH I1eJIbIX urces1 oT 1 710 9, 06e rpaHUIIBI BKIIOYAKTCS (06 3TOM TOBOPSIT KBajjpaTHBIE CKOOKY). YTo 6y/1eT BbIBEJ[EHO?
=> SELECT '[1,9]'::int4range;

int4range

Pe3ym)TaT BBIBOAUTCA B KAHOHUYECKOM BH/Ie, B KOTOPOM JieBasi 'PaHUIld BKIIIOYAETCs, a IIpaBasi — HeT (KpYI‘JIaH CKOOKa).
KoHeuHO, 3HaUeHUe HpaBOfI TPaHUIIBI IIPH 3TOM YBEJIMUUBAETCA Ha e TUHUILY. KaHoHHYecKUui BU/I OIIpeJiesieH He [IJIs1 BCeX TUIIOB.

JlHarasoH MOKeT 6BITh ¥ OTKPBITEIM. [IpOBEPHM, IIPHUHAJIESKUT JIH YUCJIO THAIIa30HY:
=> SELECT -100 <@ '[1,)'::int4range, 100 <@ '[1,)'::int4range;

?column? | ?column?

TOYHO TaK Ke MO>KHO ITPOBEPUTH BKJIIOUEHHE OJJHOTO AaIia30Ha B APYroi:
=> SELECT '[2,3]'::int4range <@ '[1,4]'::int4range;

?column?

Vmo6HBI QYHKIHY, IT03BOJIAIOIIKMe paboTaTh € AuanasoHaMHU KaK ¢ MHOKecTBaMHU. Hallprmep, MOJKHO JIETKO HaWTH IlepecedeHne
(0ob1ITHe TOUKH) ABYX AHaa3soHOB:

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

?column?

HpI/I CO3JaHHUU HOBOT'O THAIIa30HHOI'O TUIIA YKa3bIBalOTCA:

® (a30BBIH THII, 3HAUEHHUS KOTOPOTO J0/DKHBI 6BITH COPTUPYEMBIMU;
e (YyHKI[UA pa3sHOCTH ABYX 3HaUeHHH, KoTopas [[oJDKHA BO3BpalllaTh pe3yabTaT TUIla double precision.

Hampumep, B PostgreSQL HeT THIIa AJIs1 AHAIIa30HOB BpeMeHH (Ge3 maThl). UTOGEI OIIpeieIUTE ero, HaM IT0Tpe6yeTcst GyHKITHS,
BO3BpallaIas PasHOCTh MeXKAY ABYyMsI BpeMeHaMu. OGbIYHAsI Pa3HOCTh BO3BpalllaeT 3HaUeHHe THIIA interval:

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

?column?

00:01:00
(1 row)

Ho MBI MO>KeM BOCITI0JIb30BaThCS GYHKITHEH extract epoch, KOTopast BEpHET JAJIMHY AHAIla30Ha B CEKYH/IAX:

=> CREATE FUNCTION time_diff(a time, b time) RETURNS double precision
LANGUAGE sql STRICT IMMUTABLE
RETURN extract(epoch FROM (a - b));

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

time diff



TenepL MOJKHO OIIpeJesIUTh THUII Jralla30Ha, a BMeCTe C HUM — U MyJIbTU/IHalla3oHa:

=> CREATE TYPE timerange AS RANGE (
subtype = time,
subtype_diff = time_diff,
multirange_type_name = timemultirange
);

CREATE TYPE

IMocnegHut ITapamMeTp — Heo0s13aTe/ILHBIH, B €T0 OTCYTCTBHE COOTBETCTBY}OH.IHIZ MyJIbTI/I,ELI/IaHaSOHHLII‘;I THII 6yI[eT CO31aH
aBTOMaTH4YEeCKH.

HOBBI# THII MO>KHO HCII0JIb30BaTh aHAJOTHYHO YrKe CYIIeCTBYIITUM. HartpyuMep, HatiieM 00beJHEeHHE (3/[eCh II0Ka3aHbI IBa
crroco6a 3aIucy KOHCTaHT AWAIla30HHOIO THIIA):

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

?column?

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

3aMeThTe, YTO JUAIla30H He IIPHUBOIUTCI K KAHOHHYECKOMY BHUY. UTO6GBI 3T0 pab0TaIo, He0O6GXOAHUMO peaarn3oBaTh
COOTBETCTBYIOIIYI0 GYHKIIHMIO U YKa3aTh ee B OIIpe/leIeHUH THIIa. MBI He Gy/ieM 3TOTO /IesIaTh.

HoBblit MyJII:TI/I,I[I/IaHa3OHHLII‘;I THII IIO3BOJIAET IIPEICTaBUThL HECKOJIBKO JUAIIa30HOB KaK OTHO 3HaYeHHUe:

=> SELECT timemultirange(
timerange('09:00', '13:00', '[)'),
timerange('08:00', '10:00', '[)'),
timerange('14:00', '18:00', '[)')
) AS working_hours;

working_hours

{[08:00:00,13:00:00),[14:00:00,18:00:00)}
(1 row)

06paTI/ITe BHHMaHUeE, 4TO IIepeCeKarlrecsa Juaria3oHbl OBLITHN O6'BE,III/IHEHI>I.
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IHTepBasibl AaT N BPEMEHN  Posigres

VHTepBas 3HaueHul onpeie/IeHHOM JJINHbI
Oneparyu

aprdMeTHKa /1aT U BpeMeH!
(YHKLMY KODPEKTUPOBKH

10

B PostgreSQL ecTb Tun interval, Ha NnepBbIii B3rNs4, NOX0XWiA HA AnanasoH.
Ho, B 0TInuMe OT Anana3oHHbIX TUMOB, MHTEPBaN onpeaensieTcs A/IMHOM,
a He Ha4yaNbHOW 1 KOHEYHOI TOUKOl. Kpome Toro, MHTepBasibl CYLLECTBYIOT
TONbKO ANS AaT U BPEMEHMN.

OTMEeTUM Takxe, YTo Npu paboTe C 3TUM TUMNOM eCTb PSf, TOHKOCTEN,
06YC/I0B/IEHHbIX 0COGEHHOCTSIMU XpPaHEeHWs 3HaYeHWli MHTepPBasIoB.
Hanpumep, CyLecTByHOT crnelmanbHble yHKUMM ANS KOPPEKTUPOBKU Ymcna
AHel 1 YacoB NpY MX BbIXO/le 3a 06blYHbIE rpaHuLbl (OHY U3 HUX Mbl
YBUAUM B IEMOHCTPALNN).

Co3pgaHne coOBCTBEHHbIX TUMOB, aHa/TIOMMYHbIX interval, HeBO3MOXHO. 34ecb
Mbl NOKa3blBaeM 3TOT TUM TOSIbKO AJ15 MOSTHOThI KAPTUHbLI U He Byaem
oCTaHaB/MBaTLCA Ha HEM MOAPOGHO.

https://postgrespro.ru/docs/postgresgl/16/datatype-datetime
https://postgrespro.ru/docs/postgresql/16/functions-datetime
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HurepBaibl

3HaudeHUd THIIA interval oIpe/ie 0T JJIMHY BpEMeHHOT0 0Tpe3Ka, B OTJIMYHe OT AUalla30HHOTO THUIIa, 3HaYeHHs KOTOPOTro
COCTOSIT 3 Haua/IbHOM U KOHEUHOM TOUeK.

WHTepBaJI IOSBJISIETCS €CTECTBEHHBIM 06Pa3soM IIPH BEHIYMTAHUH IBYX MOMEHTOB BPEMEHH:
=> SELECT timestamp '01.02.2020' - timestamp '01.01.2020';

?column?

31 days
(1 row)

(XoTs Ta ke omepariys g gaT (TUII date) Bo3BpalllaeT IiesI0e YHCJIO.)
HHTepBaJIbl UCIIOJIb3YIOTCI B apudMeTHKe aT U BpeMeHU. Hanpumep:
=> SELECT now(), now() + 2 * interval 'l month';

now | ?column?

2025-06-24 05:09:39.918058+03 | 2025-08-24 05:09:39.918058+03
(1 row)

Ob6paTuTe BHUMaHUe, UTO MHTepBas '1 month' Mo>keT UMeTh pasHyIo AJIUHY — OT 28 110 31 [Hell B 3aBUCHMOCTH OT MecdIia.

IIpu HeOGXOAMMOCTH MO>KHO IIpeoGpa3oBaTh HHTEPBAJI TaK, YTOOH], HAIIPUMeED, KaXKAbIH 24-4acOBOH IIePHOJ, CIUTAICS ONHUM
THeM:

=> SELECT interval '29 hours', justify hours(interval '29 hours');

interval | justify hours

29:00:00 | 1 day 05:00:00
(1 row)
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[lOMeHbI Pos{gres

OrpaHnueHue JOMyCTUMBIX 3HAUEHUU CyLeCTBYIOLLEro THIla

orpaHuueHve NOT NULL
3HaueHue 1o ymomdanuio DEFAULT
rnposepka CHECK

CosmaHre HOBOTO THIIa
TonbKO BpyuHyr0: CREATE DOMAIN

12

JlomeH co3gaeTcst Ha 6ase /160ro CyLLECTBYIOLLEro TUna AaHHbIX U CNYXAT
[/191 OrpaHNYEeHNss MHOXXEeCTBa A0MYCTUMbIX 3HAYEHWIT 3TOro TUNa.

Onpepaensisi AOMEH, MOXHO 3anpeTuTb HeonpeaeieHHble 3HaYeHNs
( onpeaennTb 3HaYEHNE MO YMO/TYaHNIO), MOXHO Takxe yKasaTb
MPON3BO/IbHYIO NPOBEPKY A0NYCTUMOCTU 3HAYEHUS.

Mo cyTu, 3TO NOX0OXe Ha OrpaHNYeHnst LLesIOCTHOCTU, HakNaAblBaeMble
Ha CToN6LbI NPV co3gaHny Tabnmubl. Co3aas TUM JOMEHA, ero MOXHO
1CMNO/b30BaTh B HECKO/IbKUX Tabnmuax, He yKkasbiBasi Kaxkablii pa3 ofHu
N Te Xe orpaHuyeHus.

JJomMeHbl onpeaenieHbl B ctTaHgapTte SQL.
https://postgrespro.ru/docs/postgresql/16/domains
https://postgrespro.ru/docs/postgresal/16/sql-createdomain



https://postgrespro.ru/docs/postgresql/16/domains
https://postgrespro.ru/docs/postgresql/16/sql-createdomain

JloMeHBI
Co3paguM SOMeHHBIH THII, OTpaHUYMBAIOIHI BpeMeHHOM AranasoH pabounMHy YacaMH U 3allpellaloliil HeollpefieJleHHbIe
3Ha4YeHUA:

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

CREATE DOMAIN
Ero MO’KHO HCII0JIb30BaTh IIPH CO3/laHUHU Ta6JIHIIbL:

=> 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 nmosy4yurca?

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

ERROR: value for domain work_ timerange violates check constraint "work_timerange_check"
HeT — HapyI1eHO yC/I0BHE IIPOBEPKU. A TaK?

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

ERROR: domain work_timerange does not allow null values
HeT — HeoIlpefieIeHHBIE 3HAYEHHUSI He JOITYCKAIOTCS. A eCJIH TaK?

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

INSERT 0 1

A Tak IOJTy9UTCs. 3allpeT Heollpe/ie/IeHHBIX SHaUeHUH Ha YPOBHe loMeHa paboTaeT He Tak, Kak Ha ypOBHe CTOJIOIIA.
Orpanuuenue NOT NULL Hafie>kHee yKa3bIBaTh IIPU CO3JaHUM TaOIUITEL.

Emge ogHa HpOGJ’IeMa CBsi3aHa C TeM, 4TO IIpHu JTIOOBIX OoIepanysx sSHaUYeHUs ITIPUBOJATCA K 6&30BOMy THUILY. JTO He II03BOJISAET
HCIIOJIB30BaTh JOMEHEI [IJIST KOHTPOJIA TUIIOB B OIl€panusXx. Bor IIpuMep:

=> CREATE DOMAIN distance AS float;
CREATE DOMAIN

=> CREATE DOMAIN weight AS float;
CREATE DOMAIN

MO>KHO JIY CKJIa/IbIBATHL METPEI C TPAMMaMHU?
=> SELECT 2::distance + 3::weight;

?column?

OxassIBaeTCs, MOXKHO.

HOSTOMy IIPpaKTH4YeCKOoe IIPUMEHEeHNEe TIOMEHHBIX TUIIOB JOBOJIPHO OTPaHUY€E€HO.



of] PROFESSIONAL

Bba3oBble Tunbl Pos}gres

Tur, He cBOAAIIMIHCS K KOMOWHALIAN CYIile CTBYIOIIUX

Co3maHre HOBOT'O THIIa

CREATE TYPE, TpeOyet nporpaMmmupoBaHus Ha si3bike C
MHOKeCTBO TUIIOB [1Pe/I0CTaB/ISIOTCS PACIIMPEeHUAMU
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NHorga MoXKeT BO3HMKHYTb NOTPEOHOCTL B COBEPLUEHHO HOBOM TUNe,
KOTOPbI HENb3S NPEACTAaBUTL Kak KOMOUHALMIO YXKE CYLLECTBYHOLLIMX.

B aTOM c/yyae notpebyetcsi onpeAennTb BCe HN3KOYPOBHEBLIE 1eTasN
BHYTPEHHEr0 YCTPOCTBA TUMNa, YTO MOXHO cAenatb TO/bKO Ha sidblke C.
[Mo3aToMy Mbl He ByeM paccMaTpuBaTh 3Ty BO3MOXHOCTb.

Bnpouyem, MHOXXECTBO Pa3/INyHbIX TUNOB flaHHbIX AOCTYMHbI B BUE
pacLUMpeHWii (B TOM YMC/ie CTOPOHHUX), TaK YTO BEPOSITHOCTb TOrO, UTO
NnoTpebyeTcst COBEPLUEHHO HOBbIV TUM, OYEHb Mana.

https://postgrespro.ru/docs/postgresqgl/16/sql-createtype



https://postgrespro.ru/docs/postgresql/16/sql-createtype

of] PROFESSIONAL

[lencTBua Haa TUnamu Posigres

CDYHK]_[I/II/I, MpUHUMAKOI1e U/ BO3BpdllldlollMe 3HAUYEeHHWA TUIld
HpHBE,Z[EHI/Ie THUIIOB

npeoOpa3oBaHue 3HAYEHUsI OFHOTO THIA K JPYTOMY TUITY

Ornepartopsbl

yHapHble (T1pe(UKCHbIE)
OuHapHbIe (MH(PUKCHBIE)
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MOHATHO, YTO MaJ10 onpeaennTb HOBbI TUM AJaHHbIX — HaA0 YMETb €ro Kak-
TO NCNOJ1Ib30BaTb.

HanvcaHuio hyHKUWIA, NpYHMAOLWMX MW BO3BpaLLatoLWmnX 3Ha4YeH s
NMPOW3BO/IbHBIX (B TOM YnUC/1e onpenesieHHbIX Nofib30Baresiem) TUMNoB
nocesLeH kypc DEV1, noatomy Ha 3TOM Mbl He ByAeMm creunasibHo
OoCTaHaB/MBaTbCA.

Ha doyHKLMSAX OCHOBaHbI U ApYyrme BaXHble 06bEKTbl — NPUBEAEHUSI TUMOB 1
onepaTtopbl, — KOTOPblE MOryT ONpeaensiTbCs NoNb30BaTeNEM.

[MprBefeHNA TUMOB NO3BO/IAIOT NPeobpa3oBbIBaATL 3HAYEHUA OA4HOI0 TUNa
K gpyromy.

OnepaTopbl NO3BOAIT BMECTO Bbi3oBa PyHKUMKM T (X, y) ncnonb3osarb
NH(PUKCHYIO HOTaLMIO, HanpumMmep x+y, 4To MO3BOJISET cAenaTb Ko npoLye

N HarnsiaHee. Kpome Toro, Kak Mbl YBUAMM B criefytolleli Teme «Knaccbl
onepaTopoB», ONnepaTopbl UrpatoT BaXkKHYO Posib B MHAEKCMPOBAHUN.

[MpuBegeHne TUNOB B AOKYMEHTaLWMN:
https://postgrespro.ru/docs/postgresql/16/sqgl-createcast
OnepaTopsbl:
https://postgrespro.ru/docs/postgresgl/16/xoper
https://postgrespro.ru/docs/postgresql/16/xoper-optimization
https://postgrespro.ru/docs/postgresgl/16/sql-createoperator



https://postgrespro.ru/docs/postgresql/16/sql-createcast
https://postgrespro.ru/docs/postgresql/16/xoper
https://postgrespro.ru/docs/postgresql/16/xoper-optimization
https://postgrespro.ru/docs/postgresql/16/sql-createoperator

IIpuBeaeHHe THIIOB

B xauecTBe IIpHMepa pacCMOTPUM IIpHUBefieHIe THUIIa timerange K TUIY interval.
CpaboTaeT Jii TaKoe IIpUBeJieHKe caMo II0 cebe?
=> SELECT '[10:00,12:00]'::timerange::interval;

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

VBEI, HeT. UT0O6HI CO3aTh TaKoe IIPUBe/leHIe, CHavala HalluIeM QyHKIIHIO:

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

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

timerange to interval

02:00:00
(1 row)

Tellepb MOYKHO CO3/IaTh IIPHBe/leHUE TUIIOB. 3/[eCh MBI yKasbiBaeM AS IMPLICIT, uTo6bI IpUBefieHHe cpabaThIBajIo ¥ HESIBHO.

=> 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)

OmnepaTopsl

IlycThb TpebyeTcsd y3HATh, CKOJIBKO pa3 3aZlaHHbIN HHTepBaJl (THII interval) cofep>XUTCa B [pyroM HHTepBasie. HallpuMep, CKOJIBKO
B MHTepBaJle 4acoB, MJIM MUHYT, UJIU IIITUCEKYHIHBIX OTPe3KOB. IHBIMH CJI0BaMH, HY>KHO JleJIeHHe OfJHOTO HHTepBaJsa Ha
npyroi. Ho B PostgreSQL 111 HUHTepBaJsIOB OIlpe/iesieH TOJIBKO OIlepaTop JieJIeHUs Ha IieJI0e YHCJIO.

HamuireM COOTBeTCTBYIOIIYIO0 QYHKIIHIO:

=> CREATE FUNCTION interval_div(a interval, b interval) RETURNS double precision
LANGUAGE sql STRICT IMMUTABLE
RETURN extract(epoch FROM a) / extract(epoch FROM b);

CREATE FUNCTION

Tellepb MBI MOKeM y3HaTh, CKOJIBKO pa3 MO>KHO ITOC/IyIIaTh KOMIT03uIuio Your Latest Trick, gysamtyrocst 6 MUHYT 33 CeKyH/ABI,
€CJIM y HaC eCTh II0JITOpa Yyaca BpeMeHH:

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

interval div
13.740458015267176
(1 row)

OmpefieiM GHHAPHBIH OIIEPaTOP, UCIOIb3YS 3Ty QYHKITHIO:

=> CREATE OPERATOR / (
FUNCTION = interval_div,
LEFTARG = interval,
RIGHTARG = interval

)5



CREATE OPERATOR

VM oItepaTopa MOKHO COCTAaBJISATh TOJIBKO U3 CIIeIHaJIbHbBIX CUMBOJIOB, CIIMCOK KOTOPBIX IIPHBEJIeH B JOKyMeHTalluH K KOMaH/ie
CREATE OPERATOR. Ecsix He ykasaTb LEFTARG, 6yzeT olpe/iesieH IpeUKCHBIN ortepaTop. IIocTGHUKCHEIE OIlepaTOphI He
TIO/ilep KUBaKOTCA HaurHas ¢ PostgreSQL 14.

Temneps MO>KHO IT0JIL30BAThCS YI0GHOM MHOUKCHOHM GOpMOIi 3aTTHCH (37eCh TaKKe TI0Ka3aH [PYTroi CIIoco6 3aIluCc HHTEPBAJIOB):
=> SELECT interval 'l hour 30 min' / interval '6 min 33 sec';

?column?

13.740458015267176
(1 row)



of] PROFESSIONAL

Toru Posygres

PostgreSQL 1io3BossieT C03/jaBaTh HOBbIE THUIIbI JaHHbBIX

COCTaBHbIE, Tiepeuyrc/ieHus, AUuaria30Hbl U MYJ/IbTH/iWMdIIa30HbI, TIOMEHBbI

0a30BbIe TUIIbI

17151 pabOThI CO 3HAUEHUSIMU TUTIOB MOTYT CO3/1aBaThCs
(YHKLIMW, OMepaTophbl U NMPUBE/IeHNs TUTIOB
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Mpaktuka L Posigras

1. PeanusyuTe B NPUIOKeHUH BO3MOXKHOCTb YCTAHOBKY PO3HUYHOU
L|eHbl KHUT C YKa3aHHOM M0/1b30BaTe/eM JiaThl (ceiluac gara
IIPOCTO UTHOPUPYETCH).

[Ipenpbiayias NCTOpYS U3MEHEHUH 1|eH J0/DKHA COXPaHAThCS.
st sToro fob6aBbTe B TabnmuLy retail_prices nHpopmarto

0 TIepHo/ie /1eHCTBYS LieHbl ¥ BHeCHTe HeoOX0MMble U3MeHeHUs]
B (pyHK1IMM get_retail_price u set_retail_price.

2. Co3paliTe COCTaBHOM THUI /151 (popMaTa M3AaHusi, COCTOSILIETO U3
pa3MepoB TUNorpadCKoro JIMCTa 1 Ao/u ucTa. Takke co3paiiTe
TIpUBe/IeHKe /1JIs TOT0 HOBOTO TUIIA K TeKCTOBOMY.
3aMeHMTe THII JJaHHBLIX cTosi01a format Tabmuibl books
1 ybenuTech, UTo UHTEPdEIC C IPUIoKeHHeM He U3MEeHUICS.

18

1. IHTepBan AeNCTBUA PO3HMYHOM LIEHbI MOXHO NPeacTaBuTb NO-pa3HOMY:
e [OBYMA cTON6OUamMu TUNa timestamptz («gara c» n «gara no»);

* 0AHUM CcTON6LIOM TUNAa timestamptz («aarta c»), Npu 3TOM LieHa cumTaeTcs
AEeNCTBYIOLLIEN A0 cneayloulen aatbl B APYroi CTpoke Tabnuubl;

* OA4HMM CTON6LOM Anana3zoHHOro Tuna tstzrange.
Peanusyiite nocnegHunin BapnaHt. Obpatnte BHUMaHME:

* B doyHKunM set_retail_price npuaetca namMeHsATb ABe CTPOKM Tabnuubl,
N 3TO AO/HKHO KOPPEKTHO paboTaTth B criyvae, eC/iM HECKO/IbKO
nonb3oBaTeneil yctaHaBmMBaloT LiEeHY OAHOBPEMEHHO.

e @yHKUuA get_retail _price go/mkHa nosyvarb LeHy Ha TEKYLLMIA MOMEHT.
cnonb3yiiTe doyHKUMIO current timestamp (Bo3BpaLlatoLLyo Bpems
Hayasia TpaH3akuun), a He clock timestamp. 3To 6yaeT BaXHO Npw
nocnenyowmx N3MeHeHusX.

2. dopmar nsgaHua sanucoiBaetca B suge WxH/N, rgpe W v H — winpuHa

1 BbICOTa TUNOrpagoCcKoro MCTa, C KOTopbIM paboTaeT neyaTtHas MatluHa,
N KOTOpPbIN pa3pe3aeTca NoToM Ha N 0AMHAKOBbIX YacTel (CTpaHWUL, KHUTK).
Moatomy N Kak npaBu/io NpeacTasisieT co60i CTENEHb ABOWKN.

HecmoTps Ha TO, YTO OTHOLLEHUe A/IMHbI CTPaHULbI K LUMPUHE MOXET ObIiTb
pasHbIM, oopMaTbl KHUT MOXHO YNopsAo4MTh, CpaBHUBasA naowaam
CTpaHuL, KoTopble paBHbl W*H/N.

Mpu 3aMeHe Tuna cTonbua obpaTuTe BHUMaHMEe Ha 6/10KMPOBKY, KOTOpas
Npn 3TOM YEPXMBAETCS.



1. Po3sHMYHas [1eHa Ha KHUTH

Jlo6aBUM B TaGuIuIly retail_prices cTosGers ¢ Aramna3oHoM AaT. 3HaUeHUeE 10 YMOTYaHUI0 — HeOTpaHUYEHHBIH [Uaa30H.

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

ALTER TABLE
DyHKIU IT0JTydeHUs TeKyIleH eHsl Jo/DKHa BBI6paTh TOT AHAlla30H, B KOTOPBIM BXOAUT TeKyIlas faTa:

=> CREATE OR REPLACE FUNCTION public.get_retail_price(book_id bigint) RETURNS numeric
LANGUAGE sql STABLE SECURITY DEFINER
RETURN (SELECT rp.price
FROM retail_prices rp
WHERE rp.book_id = get_retail_price.book_id
AND rp.effective @ current_timestamp);

CREATE FUNCTION

DYHKITYS YCTAaHOBKH II€HEI J0JDKHA U3MEHUTH OfIHY CTPOKY U J06aBUTH OJHY HOBYIO. HICII0JIb30BaHKe YPOBHS H30 s1tuy Read
Committed B 3TOM CIyuae MO>KeT IIPUBOJUTH K aHOMAJIHSIM, II03TOMY CHadasIa 3a6I0KHPYyeM COOTBETCTBYIOIIYIO 3aIIUCh B
Ta6uuie books, YTOGHI B OIMH MOMEHT BpEMEHH TOJIHKO OfIHA TPAH3aKITUs MOIJIA YCTaHABIUBATE IIeHY OFHOM U TOM jKe KHHTH.

=> 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 OGHOBAsiEM LEHYy B CylWecTBYylWeM 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 CywecTBYlOWUA AMANA3OH. . .
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, '[)")
)i
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 HOBOH IIeHBI B KOHEIT:
=> SELECT empapi.set_retail_price(1l, 200.00, '2025-06-25 05:27:00+03"');

set retail price

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

book id | price | effective

_________ L Ty S
1| 640 | (,"2025-06-25 05:27:00+03")
1| 200.00 | ["2025-06-25 05:27:00+03",)

(2 rows)

BcTaBKa He B KOHeIT;
=> SELECT empapi.set_retail price(1l, 300.00, '2025-06-24 05:27:00+03');

set retail price

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

book id | price | effective

_________ dommmmmeed e e e e e e e e e e e e e e mmmmmmmmmm e e e e -
1] 640 | (,"2025-06-24 05:27:00+03")
1] 300.00 | ["2025-06-24 05:27:00+03","2025-06-25 05:27:00+03")
1| 200.00 | ["2025-06-25 05:27:00+03",)

(3 rows)

ITeHa ¢ y>Ke CyIeCTBYIOIIeH 1aTOH (HOBBIM HHTEPBAJI He II0SIBJISIETCS):
=> SELECT empapi.set_retail_price(1l, 400.00, '2025-06-24 05:27:00+03"');

set retail price

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

book id | price | effective

_________ L T Sy
1| 640 | (,"2025-06-24 05:27:00+03")
1 | 400.00 | ["2025-06-24 05:27:00+03","2025-06-25 05:27:00+03")
1| 200.00 | ["2025-06-25 05:27:00+03",)

(3 rows)

=> ROLLBACK;

ROLLBACK

2. THII JAHHBIX I popMaTa H3TaHUs

THI JaHHBIX:

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

);

CREATE TYPE



IIpeo6pa3oBaHue B TEKCT:

=> CREATE FUNCTION book_format_to_text(f book_format) RETURNS text
LANGUAGE sql STRICT IMMUTABLE
RETURN f.width || 'x' || f.height || '/' || f.parts;

CREATE FUNCTION

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

CREATE CAST
IIpoBepuM:

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

90x60/16
(1 row)

U obpaTHO:

=> CREATE FUNCTION text_to_book_format(f text) RETURNS book_format
LANGUAGE sql STRICT IMMUTABLE
RETURN (SELECT (m[1],m[2],m[3])::book_format

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

CREATE FUNCTION

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

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

book format

(90,60,16)
(1 row)

O6paTHTe BHUMaHUe, YTO €CJIM HAaIKCaTh IIPOCTO:
=> SELECT '90x60/16'::book_format;

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

A

DETAIL: Missing left parenthesis.

TO IIPOM30MeT oIIKbKa: 37lech cpabaThIBaeT He IIpUBeJleHHe TUIIA text B book_format, a co3mganue Tuna book_format us
JIUTepasa, KOTOPoe UCI0Ib3yeT GUKCUPOBAHHBIN GOpPMAT AJISI BCEX COCTABHBIX THUIIOB:

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

book format

(90,60,16)
(1 row)

Temeph 3aMeHHM THII CTOJIONA. ITO TsDKeJIasi OIlePaIiys, KOTopasi IIepe3alllchIBaeT BCI TaGJIHILY, IIOTHOCTHI0 GJIOKHPYS paGoTy ¢
Heli. [103TOMY HCIT0JIB30BaTh €€ Hazlo C OCTOPOYKHOCTHE0, 0COGEHHO /711 GOJIBIIHX TaGJIHIT,.

BoT B kaKoM ¢atisie HaXOASATCs JaHHEIe ceifyac:
=> SELECT pg_relation_filepath('books"');

pg relation filepath

base/16388/16415
(1 row)

BrlnosiHsAEM 3aM€eHYy THIIa. HpeoﬁpaaoBaHHe 6Y,Z[ET BBIIIOJTHEHO aBTOMaTHYE€CKH GHaFO,Z[apH CO3JaHHOMY PaHee IIPHUBeIeHHUI0
THIIOB:

=> 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)

Onepaunﬂ BBIIIO/IHAETCA B HECKOJIBKO IIIaroB, HO IIPH I1epe3allricu TaﬁJII/H_ILI HCIIOJIb3YeTCd UCKII0UUTEJIbHasd 6JIOKI/IpOBKa.

B 3T0I1 >ke TpaH3aKIIUK Ha/l0 BHECTU U3MeHeHUs U B MHTepdelicHble QYHKITNU IPUI0KeHU. PopMaT BO3BpaAIllaloT /iBe
byHKkuu: webapi.get_catalog u empapi.get_catalog, Ho 06e OHM BHI3BIBAIOT OFHY U Ty ’Ke QyHKIHI0 public.get_catalog. K cuacTbio,
B 9TOU QyHKIMH cToaber] format SBHO IPUBOAUTCA K THILY text, I09TOMY HUKaKUX H3MeHeHU! He TpebyeTcs.

=> COMMIT;

COMMIT

Temneps JaHHBIE TaGJIUITHI HAXO/SITCS B IPyroM daiiie:
=> SELECT pg_relation_filepath('books');

pg relation filepath

base/16388/16676
(1 row)
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[1pakTuka+ Pos{gres

1. TIpow3sBojCTBEeHHBIE CMEHBI KaXKJ0T0 COTPYAHMKA (haOpUKu
XpaHATCA B Tabuije. HaruimmTe 3ampoc, KOTOPbIi MOKaXKeT,
CKOJIbKO Ue/I0BEKO-4aCOB MPOMNaZeT AapoM, eC/Id B HEKOTOPBIU
MOMEHT BpeMeHU Ha 15 MUHYT OyZieT OTK/TIoueHO
/1IeKTPUYeCTBO.

2. B Tabmuiie, comepskalijeil MHOTO JaHHBIX, UCTIOB3YeTC s CTO0el]
cTaryca, UMeroLui TUI repeuncienus. [IpoBepeTe, Kakue
OI0KMPOBKY OyAyT yCTaHOB/IEHBI Ha TaO/IULy ITpH
HeobOxoguMocCTH f00aBIeHUs] HOBOTO CTaTyCa, M Kakoe Bpemsi
3aHMMaeT 3Ta oreparjus.

CpaBHUTe C a/bTePHAaTUBHBIM I10X0I0M, [IPU KOTOPOM
TiepeurcieHre peasn3yeTcst Kak 0ObIUHBIA TeKCTOBBIN THIT
¢ orpaHnueHreM CHECK Ha ypoBHe CTo/1011a UM JJOMEeHa.
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1. Mpon3BOACTBEHHbIE CMEHbI MOTYT XpPaHUTbCSA B Tab/vLe B1aa:

CREATE TABLE shifts (
emp loyee_name text,
work_hours tstzrange

),

2. BITOKMPOBKM MOXHO MOCMOTPETL B Tabnuue pg_locks, kak rosopmioch
B TeMe «O630p 6/T0KMPOBOK».

Kpome 06bI4YHOI NpoBEepKK
status text CHECK (status IN (...))

PAcCMOTPUTE TAKXKe BapUaHT C UCMO/Mb30BAHUEM [OMEHA.



1. Yes10BeKO-4aChI

=> CREATE DATABASE ext_datatypes;

CREATE DATABASE

=> \c ext_datatypes

You are now connected to database "ext datatypes" as user "student".
Tab6uuIa ¢ IPOM3BO/ICTBEHHBIMU CMEHAMU:

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

CREATE TABLE
Jlo6aBUM HeCKOJIBKO 3amuceli (pabouuii ieHb C IIepephIBOM Ha 06ef):

=> 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
PesysibTat

=> 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. BIIOKHPOBKH IPH A00aBI€HUH 3HAYEHUS

Tur nepeuncieHust ¥ TabInLa:
=> 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(1,1_000_000);

INSERT 0 1000000

HauuHaeM TpaH3aKITHIO:

=> BEGIN;

BEGIN

=> \timing on

Timing is on.

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

ALTER TYPE
Time: 0,622 ms



=> \timing off
Timing is off.
BrIBefieM TOJIBKO GJIOKMPOBKH TaOIUIIBL:

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

relation | mode
.......... B

(0 rows)

=> COMMIT;
COMMIT

Hraxk:

® no6GaBJIeHHE BHIIIOJIHSIETCS GBICTPO;
e TabsuIia He 6JI0KUPYeTCs.

Bapuanr c mpoBepkoi 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(1,1_000_000);

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: 100,954 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

3Iech:

o ,Z[OGaBJIeHI/Ie BEBIITO/THSAETCS NOJIBINE — IIOCKOJIBKY Tpe6yeTca IIepeIrrpoBepKa BCex 3HaUeHUH B TaﬁJII/II.[e;
o TaﬁJII/II_la IIOJTHOCTBIO 6HOKI/IpyeTCﬂ Ha BpeMs H3MEHEHUA OTPaHUYeHU .

ITO IUIOXOH BapHaHT.



BapHaHT ¢ IPOBEPKOH Ha JOMEHe.

=> 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

)i

CREATE TABLE

=> INSERT INTO process(status)
SELECT 'todo' FROM generate_series(1,1_000_000);

INSERT 0 1000000
=> BEGIN;

BEGIN

=> \timing on
Timing is on.

=> ALTER DOMAIN statuses
DROP CONSTRAINT statuses_check;

ALTER DOMAIN
Time: 0,156 ms

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

ALTER DOMAIN
Time: 99,482 ms

=> \timing off
Timing is off.

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

relation | mode
__________ P,
process | SharelLock
(1 row)
=> COMMIT;
COMMIT

B sToM ciryuae:

® I3MEeHEeHHE TaKJKe BBIIIOJIHAETCSA J0JIT0,
L] Taﬁ]II/II.[El 6JIOKI/IpyeTC${ B 60JIee MATKOM pexxume (KOHQ)JII/IKTYGT C U3SME€HEeHHEeM JaHHBIX, HO paspeniaeT YTeHHe).

IJTO BapHaHT HEeCKOJIBKO Jiyulie, yeM CHECK.



