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OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
NPSAMbIM UM HENPAMBIM, CleunasibHbIM UK CyvYaiHbiM UCMO/Ib30BaHWEM
mMaTepuanos kypca. KomnaHusa Postgres Professional He npegoctasnsaet
Kakux-nnbo rapaHTuii Ha matepuasbl Kypca. MaTepuasbl Kypca
NPeAoCTaBNSTCS Ha OCHOBE NMpuHLUMNa «Kak ecTb» U KoMmnaHusa Postgres
Professional He 06s13aHa NpefoCcTaBNATb CONPOBOXAEHME, NOALEPXKKY,
OGHOB/EHNSA, PaCLUNPEHNS N N3MEHEHNS.
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Tembl Posigres

CocTaBHbIe TUMHI (KpaTKOe MOBTOPEeHME)
Turnel nepeuricieHUA

lvarna3oHHbIe TUTIBI M MY/TbTUANANAa30HbI
ba3oBsble TUIEI

JJoMeHbI

[IpuBefeHre TUIIOB, OTlepaTOPkI
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PacwmnpaemMocTb TUMOB Pos{gres

Borarsiii HAbop CyIeCTBYIOIIHX TUTIOB
YKC/Ia, CTPOKH, [aThl, C/IabOCTPYKTYpPUPOBaHHbIE, TEOMETPHS], ...
MaCCHBBI

CpepcTBa /171 CO3[4aHUsI HOBBIX TUTIOB

MIPOCTHIE: HAa OCHOBE Y)Ke UMEOILIMXCS TUIIOB
CJIOKHBIe: HOBBIM THIT «C HYJISD»

PostgreSQL nMeeT MHOXECTBO BCTPOEHHbIX TUMNOB AaHHbIX (1 NOAAEPXKY
MacCCNBOB 3/1EMEHTOB JTH00bIX TUMOB AAaHHbIX).

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

BMecTe ¢ TeM UMELOTCSl U cpeacTBa A/1s Co3[aHns CBOUX COOCTBEHHbIX
TUMNOB [laHHbIX.

B NpocToM c/lyyae HOBble TWMbl CO3AAl0TCS MO OfHOW 13 NpeaonpeaeseH-
HbIX CXEM U3 [IPYTUX, YKE UMEIOLLUXCS, TUMNOB. 3TO COCTaBHbIE TUMbI,
NepeyncrieHnsl, AnanasoHbl, JOMEHbI.

Ecnn xxe Heo6xo4MMbI TUMN AaHHbIX HE MOXET ObITb BbIPaXXeH C NMOMOLLIbHO
3TUX MPOCTbIX CPEACTB, MOXHO CO34aTb HOBbIV TUM «C HYNA», AeTa/lbHO
onucas ero noBefeHne Ha HA3KOM YPOBHE.




CocTaBHble TUMbI po&a?sg

Habop nmMeHOBaHHBIX aTpHOyTOB (TaO/MUHast CTPOKA)

Co3maHre HOBOT'O THIIa

BpyuHyto: CREATE TYPE AS
aBTOMAaTHUYeCKH MPU CO3aHUM OTHOLIEHUS

CocTaBHble TUMbl NPeACTaBNAKT co60l HABOP MMEHOBaHHbIX aTp1byToB
Kakux-nnbo Apyrnx TUNOB AaHHbIX. B pasHbIX si3blkax NporpaMMMpoBaHmst
Takne TUMbl MOTYT Ha3bIBATLCSA CTPYKTYpaMM UK 3anNUCSMN.

Mo cyTn, cOCTaBHOW TUM ONUCbIBAET Tab/INYHYIO CTPOKY U MO3TOMY
co3faeTcsa aBToMaTUyecku npu cosgaHnm noboin Tabnuubl Nan
npeacTaB/ieHus.

HoBbI COCTAaBHOM TUM MOXHO CO34aTb U BPYYHYIO.

CocTtaBHble TuMbl onpegeneHsl B ctaHgapte SQL. OHM nogpo6Ho
paccmarpuatoTcs B Kypce DEV1, noaTtomy 34eCb Mbl HE Byaem Ha HUX
OCTaHaB/MBaTbLCA.

https://postgrespro.ru/docs/postgresgl/16/rowtypes
https://postgrespro.ru/docs/postgresqgl/16/functions-comparisons#COMPQOSI

TE-TYPE-COMPARISON
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Tunbl nepevyncneHnm Posigres

YropsioueHHBIM HA0Op 3HAUEHHM
3HAUEHUS BBITTISIIAT KaK TEKCTOBbIE CTPOKH
XpaHsATCS Kak 4-0aiitoBble urcia (oid)

Co3aHre HOBOrO TUIIA
To/IbKO BpyuHyro: CREATE TYPE AS ENUM

Tvn nepeuncnenns co3gaeTcs NPOCTbIM NEPEUYNCIEHNEM BCEX AONYCTUMbIX
3HaUEeHUN.

3HauyeHuns 3a4al0TCs U UCNOMb3YTCA B BUAE TEKCTOBbIX CTPOK, KOTOPbIE
XPaHATCA B CUCTEMHOM KaTtaslore Kak yrnopsiio4eHHbI HAbop 3Ha4YEHWA.
[Mpy ncnonb3oBaHMM NEPEUNCNEHNS, HanpuMep, B KauecTBe Tuna cronbua
Tabnumubl, KaXXa0e ero 3HavyeHne 6yaeT npeacTaBneHo B Buae 4-6anTHOro
Lesnoro ymcna (dpaktnyecku, Tun oid). 3To NO3BONSET UCMO/b30BaTb
ANVHHbIE (A0 63 CMMBO/I0B) onMncaTe/ibHble 3HAYEHNSA, HE SKOHOMS

Ha MecTe B Tabnuue.

CTaHpapTHbIX TUNOB Nepeuncnenna B PostgreSQL HeT.
https://postgrespro.ru/docs/postgresql/16/datatype-enum
https://postgrespro.ru/docs/postgresgl/16/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
HamoMHuUM, YTO TUI JaHHLIX — OTHEJbHEINA 00beKT Oa3hbl JaHHEIX, KOTOPHIN XPAHUTCSI B CHCTEMHOM KaTalore:
=> \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: CrapuuHcTBO: 6 ... Ace
NOTICE: Mactu: clubs ... spades
DO

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

?column?

OpHaKO caMu THUIIHI Hepe‘II/ICHeHI/IfI CUYUTAITCA YHUKAJIbHBIMU U IIO3TOMY 3HAYEHUsI PA3HBIX nepeqncneHHﬁ HEeJIb3s5
CpaBHUBATB, HaXe €CJIk OHU OIIpenesIeHbl OOUHAKOBO:



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

)i
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.

ITpu HEOO6XOOUMOCTH BHIIIOJIHUTD ITOAOOHOE CPaBHEHME IIPUAETCS TN00 peann30BaTh COOCTBEHHEIN OllepaTop, TU60 SBHO
npeobpa30BaTh TUIE B 3aIIpOCE, HAIPUMED TaK:

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

?column?

MoO2KHO IIOJIYyYUTh CIINCOK 3HaYEeHUU B BUAEe MaccuBa (PyHKIMS enum range CMOTPUT TOJIBKO Ha THII TapaMeTpa; CaMo
3HAYEeHUEe MOXKET OBITh 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

KaxkeTcst, Mbl 3a0b11H BajsieTa. He 6efa, ero MOXHO 00OaBUTh K II€PEUYNCIIEHHIO:
=> ALTER TYPE ranks ADD VALUE 'Jack' BEFORE 'Queen';
ALTER TYPE

A BOT YRQJINTh 3HA4YEHHEe U3 TUIla HEBO3MO2XKHO. EnvHCTBEHHBIN BapHaHT — YHOAQJIUTh TUII U CO30aTh €r0 3aHOBO.

Ecim MBI 3aT7IsTHEM B CUCTEMHEIN KQTaJIor, TO YBUOUM, YTO YIOPSAOYEHHOCTh 3HAYEHUH ITIePeYnCIeHUsT 00eClIeunBaeT
ctosnbern Tuna real. O6paTuTe BHUMaHKUe Ha ero ApoO6HOoe 3HaYeHHUe IO 40OaBJIEHHOTO HaMH BajeTa:

=> 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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nana3oHHbIe TUNLI Posjgres

HenpepbIBHBIM OTPE30K 3HAYEHUM OT Haya/lbHOM [0 KOHEUHOU
TOUKU

OTKPBITBIN (>, <), 3aKPBITHIH (<, >), HEOrPAHUUEHHBIN

Co3aHre HOBOTO TUTIA

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

Onepauyn
CpaBHeHHE

MPOBEPKA Ha BK/IFOUEHME JHadlld30Ha UKW 3JIEMEHTAd, Ha lepeceyeHue
O6’]>€,Z[I/IH€HI/IE, rnepeceyvyeHve, BbIYMTaHUE

U JIp.

[nanasoHHbIin TN NpeacTaBIsAeT HenpepbIBHbIN OTPE30K 3HAYEHWI
CKasiApHOro tTuna. KoHubl oTpeska MoryT 6biTb OTKPbITbIMU (TPaHN4YHOe
3HaAYeHNe He BK/IHYaETCS) Uan 3akpbITbiMU (HAOOOPOT, BK/IKOHAETCH), UAN
OTPE30K MOXET ObITb 6E€CKOHEYHbIM, TO €CTb HE UMETb OAHON NN 06enx
rpaHuL.

[Nns anana3oHOB onpeesieHo A0BO/IbHO MHOIO YA06HbLIX onepauuii,
B TOM YuCe:

* MPOBEPKM Ha BK/IHOYEHNE OAHOr0 Ananal3oHa B ApYroi, Ha
NPUHAANEXHOCTb 3HAYEHUS AMana3oHa, Ha NnepeceyeHune aByx
[1Mana3oHoB;

* 00blYHblE ONepauun Haj MHOXeCTBaMu: 06beANHEHNE, NepeceyeHmne,
BblUMTaHME.

[Anana3oHbl Nnpegonpenesnexsl Ana pas/iMyHbIX YAC/I0BbIX TUNOB U AaT
(Hanpumep, intdrange ana integer 1 gp.). MoOXHO co3aatb U CBOWA
COBCTBEHHbI Anana3oHHbIN TUM.

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




MynsTnananasoHsbl Posigres

MHOXeCTBO inara3oHoOB

He JOJDKHBI I1IepeCeKaTbCs

Co3maHre HOBOTO THIIa

dBTOMATHUYECKH IPU CO3JaHWHU [I1alla30Had
Oneparuu
CpaBHeHue
IMMPpOBEPKa Ha BK/IIOUeHKMe MY/IbTHAWAllda30Ha, Aralla30Hd WK 3JIEeMEeHTa
IIPOBEPKA Ha repecedyeHne
OG'I:E,Z[I/IHEHI/IE, repeceyvyeHve, BbIYMTaHHUE
U [Ip.

[Ns kaxaoro guanaszoHHOro Tuna onpegeneH CooTBETCTBYOLLMIA
MyNbTUAMANAa30HHbIA TUMN. Takoi TUM Mo CyTN NpeacTaBnisieT coboi maccuB
OTAENbHbIX ANana3oHoB. Juana3oHbl BHYTPU MyAbTUANANA30HHOIO TUna
He AO/MKHbI NepecekaTbCcs Mexay Coboi, HO Mexay AnanasoHamu MoryT
ObITb NPONYCKN. BONLLINMHCTBO AMana3oHHbIX ONepaTtopoB paboTatoT

N ¢ MynbTUaManas3oHamn. Kpome Toro, ectb OyHKUMK A1 paboTbl UMEHHO
C My/IbTUAMANAa30HHbIMU TUNAMMU.

MynbTuananasoHHbIn TUN onpeaensieTcss asToMaTtuyeckn npu onpeaeneHnm
AnanasoHHoro Tuna. o ymosiyaHuio nMa MynstnananasoHHoro tuna
reHepupyetca PostgreSQL, HO MOXHO 3a4aTb ero 1 ABHO.



IIurama30HHbIE THIIBI

HauzeM c HECKOIbKUX IIPUMEPOB paGOTBI C y2Ke UMEIIUMUCA JUalla30HHBIMU THUIIaMHU.

[uamna3oH 1enklx yruces oT 1 o 9, 06e rpaHUIlLl BKITI0YAIOTCS (00 9TOM IOBOPST KBampaTHble CKOOKM). YTo OymeT
BBIBEIEHO?

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

int4range

Pe3ynbTaT BEIBOOUTCS B KAHOHUYECKOM BUle, B KOTOPOM JIeBas I'paHUIlA BKJIIOYAeTCs, a IIpaBasi — HeT (Kpyryias cKoOka).
KoneuHo, 3HaUeHUe IIpaBoOi I'PaHUIIE! IPU 9TOM yBeIWYUBaeTCsl Ha efuHUIy. KaHOHUYeCKU BUJI olIpefesieH He [JIs BCeX
THUIIOB.

[luamasoH MOXKeT GLITh ¥ OTKPBITHIM. [IpOBEpUM, IPUHANIEKUT JIM YUCJIO AMAIa30HY:
=> SELECT -100 <@ '[1,)'::int4range, 100 <@ '[1,)'::int4range;

?column? | ?column?

TOYHO Tak K€ MOXKHO ITPOBEPUTE BKIIIOUEHHUE OMHOTO IUAaMa30Ha B IPYTOM:
=> SELECT '[2,3]'::intd4range <@ '[1,4]'::int4range;

?column?

Yoo6Hb GYHKINHY, T03BOJISIONINE paboTaTh C AUala30HaMy Kak C MHOXKeCTBaMu. Hampumep, MOKHO JIETKO HaUTH
nepecedeHue (00IIMe TOUYKY) OBYX OUANA30HOB:

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

?column?

HpI/I CO30aHUX HOBOT'O NUAIIa30HHOT'O THUIIA YKAa3bIBAOTCS:

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 AUamna3oHoB BpeMeHu (6e3 maTei). YTOGH ONpefenTs ero, HaM notpeGyeTcs
(yHKIHMSI, BO3Bpallaoias pa3HOCTh MEXAY OByMs BpeMeHaMmu. OGbIUHAS Pa3HOCTb BO3BpAlllaeT 3HaYeHue Tulla interval:

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

?column?

00:01:00
(1 row)

Ho MBI MOKeM BOCIIOJIE30BaThCS CI)yHKHPIeﬁ extract epoch, KOTOpPas BepHEeT OJIMHY Oualla30Ha B CEKyHOaX:

=> 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

Tenepb MOZXKHO OIIpefeyIuTh THUII fualla30Ha, a BMeCTe C HUM — M MYyJIbTUAWAIla30Ha:

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

CREATE TYPE

HOCHGHHHﬁ ImapaMeTp — H8069I3aTeHBHBIfl, B €r0 OTCYyTCTBUE COOTBeTCTByIOH.[I/Iﬁ MyHbTHHHaHa3OHHbIﬁ THUII 6y11eT CO3OaH
ABTOMAaTHU4YECKH.

HoBEI# TUI MOZKHO MCIIOJIb30BaTh @HAJIOTUYHO yKe CyIlecTByomuM. Hanpumep, HalimeM oO0benuHeHUE (30eCh TOKa3aHkb
OBa crocofa 3allucy KOHCTAHT OMAIla30HHOIO TUIIA):

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

?column?

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

3aMeThTe, YTO AUAIla30H He IPUBOOUTCS K KAHOHUYECKOMY BuAy. UT0oOH 9TO paboTasno, HeoOXOOUMO peaniu30BaTh
COOTBETCTBYIOIIYIO0 (GYHKINIO ¥ YKa3aTh €€ B OIpeesieHnH Turna. Mrul He 6yeM 9Toro AemnaTh.

HoBriit MyJ'IbTI/II[I/IaHaBOHHbII;I THUII TI03BOJIAET IPECTAaBUTh HECKOJIBKO NUAIIa30HOB KaK OJHO 3HA4YEeHHUeE:

=> 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)

O6paTI/ITe BHHUMaHNE, YTO IIepeceKaiuecd nuana3oHbl OBLIN OG'beJII/IHeHBI.
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IHTepBasibl AaT N BPEMEHUN  Posigres

VHTepBan 3HaUeHWM Orpe/ie/IeHHOM JJIUHbI
Oneparuu

apudmeTHKa /jaT U BpeMeH!
(bYHKLM KOPPEKTUPOBKU

10

B PostgreSQL ecTb Tun interval, Ha nepBbIii B3rNsA4 NOX0XWin Ha AnanasoH.
Ho, B oTnume oT guanasoHHbIX TUMOB, UHTEPBaU onpeaensaeTca 4/IMHON,
a He Havyas1bHOM M KOHeYHOW TOYKOW. Kpome Toro, MHTepBasibl CyLLEeCTBYHOT
TONIbKO 419 AT Y BpEMEHU.

OTMETUM TakKXe, 4YTo Npu paboTe C 3TUM TUNOM eCTb PSJ, TOHKOCTEA,
06YC/10B/IEHHbIX 0COGEHHOCTSIMM XpPaHEHNS1 3HaYeHWIA MHTEPBasIOB.
Hanpumep, CyLecTByOT cneumasbHble OYHKLUM A5 KOPPEKTUPOBKM yncna
[IHEW 1 YacoB NpU MX BbixoAe 3a 06blYHbIe FPaHuLbl (0AHY U3 HUX Mbl
YBUAUM B IEMOHCTpaLNN).

Cos3paHne COOCTBEHHbIX TUNOB, aHa/I0rMYHbIX interval, HEBO3MOXHO. 34ecb
Mbl NOKa3biBaeM 3TOT TUM TOJIbKO AJ1A NOSIHOTbLI KapPTUHbI N HE 6y,u,eM
OCTaHaB/MMBaTbCA Ha HEM I'IOﬂ,pO6HO.

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




HWHaTepBanbl

3HaueHus Tula interval onpenensoT AIUHY BPeMEHHOT0 OTPe3Ka, B OT/IMYMeE OT AUAala30HHOro THIIa, 3HAaYeHUsI KOTOPOTro
COCTOSIT U3 HaYaJIbHOW ¥ KOHEYHOU TOYEK.

HHTepBa MOSABIISIETCS €CTECTBEHHEIM 00pa30M ITPY BEIYUTAHUY [BYX MOMEHTOB BPEMEHHU:
=> SELECT timestamp '01.02.2020' - timestamp '01.01.2020';

?column?

31 days
(1 row)

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

now | ?column?

2024-08-14 11:05:16.938393+03 | 2024-10-14 11:05:16.938393+03
(1 row)

O6paTtuTe BHUMaHue, 4YTO HHTepBas '1 month' MoxeT nMeTs pa3nyio anuHy — oT 28 0 31 AHEN B 3aBUCHMOCTH OT MecsIa.

IIpu HEOO6XOAUMOCTH MOKHO ITpeobpa30BaTh HHTEPBaJI TaK, YTOOH, HAIIpUMep, KaxKAli 24-9acOBOY IEPUOM, CIUTAJICS
ONHUM JHEM:

=> 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

OrpaHuyeHue JOMYCTUMbIX 3HaUeHHH CyllleCTBYIOILETO TUMA

orpanunyeHve NOT NULL
3HaueHue 110 ymoyaHuo DEFAULT
nposepka CHECK

Co3maHre HOBOTO THIIa
TonbKo BpyuHyr): CREATE DOMAIN

12

JlomeH co3gaeTcst Ha 6a3e /160ro CYLECTBYIOLLEro TUNa AaHHbIX U CITYXUT
[U151 OrpaHMYEHUsI MHOXECTBA ONYCTUMbIX 3HAY€HWli 3Toro Tuna.

Onpeaensis AOMeEH, MOXHO 3anpeTuTb HeonpeaeneHHble 3HaYeHUs
(v onpeaennTb 3HAYEHUE NO YMO/YaHMI0), MOXHO Takxe yKas3aTb
MPOWN3BO/IbHYHO NPOBEPKY AONYCTUMOCTU 3HAYEHUS.

Mo cyTn, 3TO NOXOXE Ha OrpaHNYeHns LeNOCTHOCTU, HakNnaAbliBaeMble
Ha CToN6LbI Npy co3gaHny Tabnuubl. Co3aas TUM AOMEHA, ero MOXHO
MCMNONb30BaTh B HECKOMbKUX Tabnuuax, He ykasbiBasi KaXapblii pa3 ofHK
N T e OrpaHnyeHus.

[JoMmeHbl onpeaeneHsl B cTaHgapte SQL.
https://postgrespro.ru/docs/postgresqgl/16/domains
https://postgrespro.ru/docs/postgresql/16/sqgl-createdomain




IIoMeHbI

Co3gaguM [OMEHHBIN THUI, OTPAaHUYUBAIOIINYN BpeMEHHOM Arana3oH paboYyuMHu YacaMH U 3allpellaloluii 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 IpOBePKU. A Tak?

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

ERROR: domain work timerange does not allow null values
HeT — HeomnpefeneHHbIe 3HaUeHNs He NOIyCKAlOTCS. 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 HeonpeneJIeHHBIX 3HAaUYeHUY Ha YPOBHE JOMeHa paboTaeT He Tak, Kak Ha yPOBHE CTOJIOIA.
Orpannuenue NOT NULL HazexkHee yKa3bIBaTh IPU CO30AHUU TaOIIHUIIEL.

Eme onHa npo6ieMa CBsi3aHa C TEM, YTO IIPU JIIOOBIX OTEPAIUsIX 3HAUYEHUs IPUBOASTCS K 6230BOMY THITY. 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.



of] PROFESSIONAL

Bba3oBble Tunbl Pos}gres

Tur, He CBOASIIMICS K KOMOWHALIAY CYIIeCTBYIOIIUX

Co3maHre HOBOT'O THIIa

CREATE TYPE, TpeOyeT rporpaMMupoBaHus Ha si3bike C
MHO>KeCTBO TUIIOB MPe0CTaB/ISIOTCS PACIIMPEeHUSIMU
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NHorga MoXKeT BO3HUKHYTb NOTPE6GHOCThL B COBEPLLUEHHO HOBOM TUNE,
KOTOPbI HENb3S NPEACTaBUTbL Kak KOMOMHALMIO YXKE CYLLIECTBYHOLLIMX.

B aTOM c/iyyae noTpebyeTcsi onpeAenuTb BCe HN3KOYPOBHEBLIE AeTasn
BHYTPEHHEro YCTPOICTBa TWMNa, YTO MOXHO cAenaTb TONbKOo Ha A3blke C.
Mo3ToMy Mbl He ByeM paccmMaTpmBaTb 3Ty BO3MOXHOCTb.

Brnpoyem, MHOXeCTBO pas3/InyHbIX TUNOB AaHHbIX AOCTYMHbI B BUAE
pacwmpeHnii (B TOM Yncie CTOPOHHUX), Tak YTO BEPOSATHOCTb TOrO, YTO
noTpebyeTcsa coBEPLUEHHO HOBbIW TUM, O4YEHb Masia.

https://postgrespro.ru/docs/postgresal/16/sqgl-createtype




of] PROFESSIONAL

[encteua Han Tunamu Posigres

@yHKIMY, TTPUHUMAIOIIME UM BO3Bpalljatollye 3HaUeHUsT THTIa
HpHBE,Z[EHI/Ie THUIIOB
rpeoOpa3oBaHKe 3HAUEHUS OIHOTO THUTIA K [PYTOMY TUITY

Ornepatopsbl

yHapHbIe (MpehUKCHbIe U MOCTHUKCHBIE)
OuHapHble (MH(MUKCHBIE)
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[MOHATHO, YTO MaJs1o onpeaennTb HOBbIA TUM AJaHHbIX — Ha0 YMETb ero Kak-
TO NCMNO/1b30BaTb.

HanucaHuio hyHKUMIA, NPUHUMAIOLLNX UM BO3BPAaLLAtOLLMX 3HAYEHNS
NMPON3BOJIbHBIX (B TOM YKUC/e onpenesieHHbIX Nosib3oBaresieM) TUMNoB
nocesieH kypc DEV1, noatomy Ha 3TOM Mbl He Byaem cneynasibHO
OCTaHaBNMBaTbCA.

Ha goyHKLMSAX OCHOBaHbI U Apyrve BaXkHble 0OGbEKTbl — NpUBEAEHUS TUMOB
1 onepaTopbl, — KOTOPbIe MOTYT ONpeaensThbCs Nosib30BaTe/1eM.

[MpvBeAeHNa TUMOB NO3BO/IAIOT NPeobpa3oBbiBaTbh 3HAYEHUSA OL4HOr0 TUna
K SpYyromy.

Onepartopbl NO3BOMAKT BMECTO Bbi3oBa thyHKUMn (X, y) ncnonb3oBarb
NH(PUKCHYIO HOTaLMIO, HanpumMmep X+Yy, 4To NO3BOJIAET cAenarb Kog npotye

N HarnsiaHee. Kpome Toro, Kak Mbl YBUAMM B crieaytolleii Teme «Knacchbl
OnepaTopoB», ONepaTopPbl UTPAKT BAXHYIO POsib B MHAEKCUPOBAHUN.

[MpvBeAeHe TUNOB B AOKYMEHTaLMWN:
https://postgrespro.ru/docs/postgresql/16/sql-createcast
Onepatopbl:
https://postgrespro.ru/docs/postgresqgl/16/xoper
https://postgrespro.ru/docs/postgresql/16/xoper-optimization
https://postgrespro.ru/docs/postgresql/16/sql-createoperator




IIpuBegeHue TUNIOB

B xauyecTBe mpuMepa pacCMOTPUM IIpUBefeHUe TUNa timerange K tuny interval.
CpaboTaeT 11 Takoe IIpUBENeHHUe 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, CHa4Yalla HallullieM (byHKL[I/IIO:

=> 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)

Teneps MOXKHO CO3[OaTh IpUBefeHNe TUIIOB. 3ech MbI yKa3biBaeM AS IMPLICIT, uTo6n npuBeneHne cpabaTeBaio u
HEesIBHO.

=> 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

ITycTs TpeGyeTcs y3HATh, CKOJIBKO pPa3 3aJaHHBIN HHTepBas (TUII interval) comepKUTCs B APyroM uHTepBase. Hanpumep,
CKOJIBKO B MHTEPBAJIe YaCOB, UJIM MUHYT, UIH ISTUCEKYHOHEIX OTPE3KOB. MHEIMY CJIOBAMH, HYKHO [eJIeHHe OLHOT0
WHTepBasia Ha apyroi. Ho B PostgreSQL [yist HHTEPBAJIOB ONPefesieH TOJIBKO OIIepaTop AeJIeHUs Ha LieJioe YUCIIO.

HamnumeM cOOTBETCTBYIONIYIO DYHKIINIO:

=> 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

Temneps MBI MOKEM y3HaTh, CKOJIBKO pPa3 MOXKHO ITOCIyIIaTh KoMnosuuuio Your Latest Trick, gnsuyiocst 6 munyT 33
CEeKYHIHI, CJIH Y HaC eCThb IIOJITOPAa Yaca BPEeMeHHU:

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

interval_div

13.740458015267176
(1 row)

OmnpegenuM OMHAPHEBIM OIePaTOP, UCHONL3YS 9Ty QYHKIIUIO:

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

)i



CREATE OPERATOR

WM onepaTopa MOXKHO COCTaBJISTh TOJIBKO U3 CIIeIIHaNIbHBIX CUMBOJIOB, CIIMCOK KOTOPBIX IIPUBENEH B JOKYMEHTAIUU K
koMmaHuzne CREATE OPERATOR. Ecnu He yka3zate LEFTARG, GyneT onperneneH npedukcHei ornepaTtop. [TocThukcHbe
oInepaTopHl He MOAepKUBaIOTCS HaunHas ¢ PostgreSQL 14.

Temeps MOKHO ITOJIb30BATHCS yHOOHOM MHDUKCHOM (HOPMOH 3anucu (3mech TakXkKe IIoKa3aH APYro# crocob 3amucu
UHTEPBAJIOB):

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

?column?

13.740458015267176
(1 row)



of] PROFESSIONAL

Toru Posigres

PostgreSQL rio3BossieT C03/jaBaTh HOBBIE THUIIbI JAHHBIX

COCTaBHbIE, TepedynCc/IeHns, Aalid30Hbl 1 MYJIbTUHWAIId30HbI, [IOMEHbI

0a30BbIe TUITBI

[1s paboThI CO 3HAUEHUSIMU TUTIOB MOT'YT CO3/1aBaThCs
(yHKIMM, OrlepaTopbl U NpUBe/leHNsl TUTIOB
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of] PROFESSIONAL

Mpaktuka L Posigras

1. Peanu3syuTe B NPUIOK€HWH BO3MOXXKHOCTh YCTaHOBKM PO3HUUHOM
LleHbl KHUT C YKa3aHHOW I10/1b30BaTe/ieM JIaThl (ceryac gara
MPOCTO UTHOPUPYETCH).

[Tpenpinyias KCTOPUS U3MEHEHU LieH [J0/DKHA COXPaHSAThCS.
Inis 3Toro nobasbTe B Tabnuily retail_prices nHdbopmariiuio

0 Tiepuo/ie JeCTBUS LieHbl U BHeCUTe HeoOXouMble M3MeHeHUst
B hyHKLIMU get_retail_price u set_retail_price.

2. Co3paiTe COCTaBHOM THM /151 (opMaTa M3AaHusi, COCTOSILETO U3
pa3mMepoB TUNOrpadCKoro JMcTa U oM JrcTa. Takke co3jaiTe
TIpUBeZIeHHe [/l ITOr0 HOBOT'O TUIA K TEKCTOBOMY.
3aMeHHTe THIT JaHHBIX cTO/0I]a format Tabmiel books
1 yOeuTecCh, UTo UHTEpQeic C IpUIoyKeHueM He U3MeHHU/ICS.
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1. IHTepBan AenCcTBUA PO3HUYHOM LiEHbl MOXHO NpeacTaBuUTh MNO-pasHoMY:
e [ABYMA cTON6UamMKM TUNa timestamptz («gara c» 1 «gara no»);

* OfIHMM CTON6LIOM TUMa timestamptz («gata c»), Npu 3TOM LieHa CcYMTaeTCs
OENCTBYIOLLIEN A0 cneayrollein Aatbl B APYroin CTpoke Tabnumupl;

* 0AHUM CTONOLIOM AMana3oHHOro Tuna tstzrange.
Peanusyiite nocnenHuii BapnaHt. ObpaTnte BHUMaHUE:

* B doyHKUMM set_retail _price npuaetcs NsMeHATb ABe CTPOKK Tabnuubl,
N 3TO AO/HKHO KOPPEKTHO paboTaTth B criyvae, ec/ii HECKOMbKO
nosib3oBaresiein ycraHaBMBatoT LLeHy O4HOBPEMEHHO.

* dyHKUMA get_retail_price gomkHa nonyyartb LEHY HA TEKYLLMIA MOMEHT.
cnonb3yinTe oyHKUMIO current_timestamp (Bo3BpaLlatoLLyo Bpems
Hayana TpaH3akuun), a He clock timestamp. 310 6yaeT BaXHO npu
nocnenyLwmx N3MeHeHusX.

2. dopmart nsgaHusa 3anucbiBaetca B Buge WxH/N, rge W v H — winpuHa

N BblCOTa TUNOrpagpCcKoro fIMCTa, C KOTOpbIM paboTaeT neyarHas mMmallnHa,
N KOTOpPbIV paspe3aeTcsa NoToM Ha N 0AMHAaKOBbIX YacTel (CTpaHuL, KHUTN).
Moatomy N Kak npaBuiio npeacTaBnsier coboi cTeneHb ABOVKN.

HecmoTps Ha TO, YTO OTHOLLEHWE A/IMHbI CTPaHULbI K LUMPUHE MOXET ObITb
pasHbIM, JpopMaTbl KHUT MOXXHO YNOpPSAA0UNTb, CpaBHMBaA niaowanmn
CTpaHuu, Kotopble paBHbl W*H/N.

Mpy 3aMeHe Tuna cTonbLa o6paTuTe BHUMaHMe Ha 6/10KMPOBKY, KOTopas
Npn 3TOM YEPXMBAETCS.



1. Po3HM4YHAasA IeHa Ha KHHUTH

IoGaBuM B Tabmully retail prices cron6er| ¢ Auamna3oHOM AaT. 3HaYEHHE 110 YMOTYaHWI0O — HeOrPAaHWYEeHHbIH qUana3oH.

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

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

=> 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

OYHKINS YCTAHOBKY LIEHBI JOI2KHA U3MEHUTD ONHY CTPOKY U H00aBUTH OHY HOBYIO. MICIIONIB30BaHUE YPOBHS U30JISIIUN
Read Committed B aToM cny4ae MOzKeT IPUBOAUTD K aHOMAJIUSIM, I0O9TOMY CHadasa 3abJI0KUPyeM COOTBETCTBYIOIIYIO
3anuch B Tabnune books, 4TOOB B OMMH MOMEHT BPEMEHH TOJIBKO OfHA TPAH3aKIMs MOTJIa YCTaHABIHUBATE IIeHY OMHON U
TOM K€ KHUTH.

=> CREATE OR REPLACE FUNCTION empapi.set_retail_price (
book_id bigint,
price numeric,
at timestamptz
)
RETURNS record
AS $%
DECLARE
lower_bound timestamptz;
upper_bound timestamptz;
res record;
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 OOHOBNsieM LEHY B CylWecTBylWeM Auana3oHe
UPDATE retail_prices rp
SET price = set_retail _price.price
WHERE rp.book_id = set_retail_price.book_id
AND at <@ rp.effective
RETURNING * INTO res;
ELSE
-- 3aKpblBaem CywecTBYlOWUA 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, '[)")
)
RETURNING * INTO res;
END IF;
RETURN res;
END;
$$ LANGUAGE plpgsql VOLATILE SECURITY DEFINER;

CREATE FUNCTION



TIpoBepum.

=> 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, '2024-08-15 11:18:00+03');

set retail price

(1,200.00,"[""2024-08-15 11:18:00+03"",)")
(1 row)

=> 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 | (,"2024-08-15 11:18:00+03")
1| 200.00 | ["2024-08-15 11:18:00+03",)
(2 rows)

BcTaBka He B KOHEII:
=> SELECT empapi.set_retail_price(1l, 300.00, '2024-08-14 11:18:00+03"');

set retail price

(1,300.00,"[""2024-08-14 11:18:00+03"",""2024-08-15 11:18:00+03"")")
(1 row)

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

book id | price | effective

_________ e
1| 640 | (,"2024-08-14 11:18:00+03")
1 | 300.00 | ["2024-08-14 11:18:00+03","2024-08-15 11:18:00+03")
1| 200.00 | ["2024-08-15 11:18:00+03",)

(3 rows)

Llena c yXe cyIiecTBy0OIelN 0aTol (HOBHIY MHTEPBAJ HE TIOSBIISETCS):
=> SELECT empapi.set_retail_price(1l, 400.00, '2024-08-14 11:18:00+03"');

set retail price

(1,400.00,"[""2024-08-14 11:18:00+03"",""2024-08-15 11:18:00+03"")")
(1 row)

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

book id | price | effective

_________ e
1| 640 | (,"2024-08-14 11:18:00+03")
1 | 400.00 | ["2024-08-14 11:18:00+03","2024-08-15 11:18:00+03")
1| 200.00 | ["2024-08-15 11:18:00+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
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
ITpoBepuM:

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

90x60/16
(1 row)

U obpaTHoO:

=> 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
ITpoBepum:
=> SELECT '90x60/16'::text::book_format;

book format

(90,60,16)
(1 row)

O6paTuTe BHUMaHUE, YTO €CJIU HAllKCaTh 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 Impomu3oizeT omubKa: 3meck cpabaTeiBaeT He nIpuBeneHne tuna text B book format, a coamanme tuna book format u3
JuTepana, KOTOPOe UCIOJIb3yeT GUKCUPOBAHHEIN (hopMaT AJIsi BCEX COCTABHAIX THUIIOB:

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

book format

(90,60,16)
(1 row)

Temnepb 3aMeHUM THUII CTOJIOLA. DTO TsAXKeEJIAsA OIepaunsi, KOTopas Nepe3alnuckiBaeT BCI0 TabIHUIly, ITIOJTHOCTLIO OJIOKUDYST
paboty c Heii. [ToaTOMY HCIIOTBE30BaTh €€ HAaNO C OCTOPOKHOCTEI0, 0COOEHHO [JIst 6OJBIIHX Ta6IUII.

BoT B KakoM (paiiyie HaXOAATCS JaHHLIE cerdac:

=> SELECT pg_relation_filepath('books"');



pg relation filepath

base/16388/16413
(1 row)

BrimonusieM 3aMeHy Tumna. IIpeo6pa3oBaHue OymeT BHIIOJIHEHO aBTOMATHYEeCKH 0/1arogapsi CO3MaHHOMY paHee IPUBEeIeHUI0
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 I1epe3allnucCu Ta6J'II/I].IBI HUCIIOJIB3yEeTCA UCKIIIOYUNUTEJIbHasA 6J'IOKI/IpOBKa.

B 3TOi Ke TpaH3aKIUK Hafl0 BHECTU U3MEHEHUs U B HHTepGheicHEle QYHKIMH IpHIokeHus. PopMaT BO3BpAILAIOT IBE
dyuknuu: webapi.get catalog u empapi.get catalog, Ho 06e oHE BHI3EIBAIOT OOHY U Ty ke pyHKIu0 public.get catalog. K
CcYacThio, B 9ToM (pyHKIMM cTonbe1 format siBHO MPUBOAMUTCS K TUITY text, T03TOMy HUKaKMX U3MEHEHUN He TpebyeTcs.

=> COMMIT;

COMMIT

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

pg relation filepath

base/16388/16670
(1 row)



of] PROFESSIONAL

[1pakTuka+ Pos{gres

1. TIpou3BojCTBeHHBbIE CMEHBI KaXK/IOTO COTPYAHMKA (habpUKu
XpaHATCA B Tabsuile. Harummmre 3aripoc, KOTOPBIM MOKaXKeT,
CKOJIbKO Ue/I0BeKO-4acoB MpPOMNaZeT JapoM, eC/IU B HEKOTOPbIH
MOMEHT BpeMeHU Ha 15 MUHYT OyZieT OTK/TFOueHO
3/IeKTPUYECTBO.

2. B Tabmurie, cozeprkairieil MHOTO JJaHHBIX, MCITOTb3YeTCsT CTOM0er]
cTaryca, UMeIoLLMK TUI Tlepeurcienus. [IpoBepeTe, Kakue
OOKMPOBKY OyAyT yCTAaHOB/IEHBI Ha TaO/IUILy TTpH
HeoOXOZIMMOCTH A00aBIeHNsI HOBOTO CTaTyCa, M KaKoe BpPeMsI
3aHMMaeT 3Ta oreparus.

CpaBHuUTe C a/IbTepHATUBHBIM MOAX0J0M, TIPX KOTOPOM
repeurc/ieHre peaau3yeTcs Kak 0ObIYHbIN TeKCTOBBIN TUII
c orpannyeHrieM CHECK Ha ypoBHe cTos01ja Wiv fioMeHa.
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1. Mpon3BOACTBEHHbIE CMEHbI MOTYT XpaHUTbCS B Tabnmue Buaa:

CREATE TABLE shifts (
emp loyee_name text,
work_hours tstzrange

);

2. BNoKMpoBKM MOXHO NOCMOTPETL B Tabnuvue pg_locks, kak rosopuiocb
B TeMme «O630p 6/T0KMPOBOK.

Kpome 06bI4YHO NpoBEpPKN
status text CHECK (status IN (...))

paccMOTpuUTe TakkKe BapnaHT C UCMNOJIb30BaHNEM AOMEHA.



1. YeroBeKoO-gachl

=> 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 HECKONIBKO 3amucel (pabounil IeHb C TepephiBOM Ha obeq):

=> 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 NP J00aB/I€HHH 3HAYCHUsI

Tumn mepeduciIeHus U 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: 0,185 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 BHIIONHSIETCS 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: 116,672 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 TabNMIA IOJIHOCTHIO GJIOKUPYETCST Ha BPEMSI U3MEHEHUsI OTPAHUYEHUSI.

OTO NJIOXOM BapHaHT.



BapuaHT c IpOBEPKOil Ha OMEHeE.

=> 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: 0,211 ms

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

ALTER DOMAIN
Time: 114,741 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 6aokupyeTcs B 6ojiee MITKOM pekuMe (KOHGIUKTYeT C U3MEHEHUEM [NaHHHIX, HO pa3pelniaeT YTeHue).

OTO BapuaHT HeCKOJIbKO Jyuire, yeM CHECK.



