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CocTaBHbIe TUILI ¥ paboTa C HUMMU
IlapameTpbl COCTaBHBIX TUIIOB

O yHKIIUH, BO3BpAIl|aloIie COCTaBHOU TUII
PyHKI[UU, BO3BpAlllaroll[iie MHOXXeCTBa
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ol PROFESSIONAL

CocTaBHble TUMb! Posggres

CoCTaBHOU TUII

HabOp MMeHOBaHHbBIX aTPUOYTOB (T10/1el)
TO ’Ke, UTO «CTPOKa» MM «3aliCh» (B HEKOTOPBIX SI3bIKAX — «CTPYKTYypa»)

OObsB/IeHUE
CREATE TYPE umsi AS ( atpuéeyt [, arpnbyt...] );

co3JlaHue Tabaullbl BBOAUT OAHOMMEHHBINM COCTaBHOMN TUII
OrpaHHUUYeHUs 1|eJIOCTHOCTU He TI0/1ePXKUBarOTCS

JIntepasibl U KOHCTPYKTOPHI
'(3Ha4veHne [, 3Ha4eHne...])'

ROW(3HaveHue [, 3Ha4deHue...])


https://postgrespro.ru/docs/postgresql/9.6/rowtypes
https://postgrespro.ru/docs/postgresql/9.6/sql-createtype.html
https://postgrespro.ru/docs/postgresql/9.6/sql-expressions.html#sql-syntax-row-constructors

/ichonb3oBaHMe Pogzﬁ?gé

CoCTaBHOM TUIT — ITOJTHOLIEHHbIN TUIT SQL

T10J151 TaOJIUI]
HCII0/Ib30BaHNe B BhIpKEHUSIX, ITapaMeTpax (PyHKIUM U T. II.

ATpUOYT Kak CKa/sipHOe 3HaYeHHe
3Ha4YeHne_cocTaBHOIro_tuna.atpmneyT

MHOT/Ia HY>KHbI CKOOKH, YTOOBI OT/IMUYAaTh OT 0OpallieHus K CTOM0Iy TaOMUIbI
(3HayeHmne_cocTaBHOro_tuna) .aTtpueyT

3HauUeHUs COCTABHOI'O TUIIA

CpaBHeHHe
rpoBepka Ha null
MCII0/Ib30BaHue C IoA3arnpocamMmu


https://postgrespro.ru/docs/postgresql/9.6/functions-comparisons.html
https://postgrespro.ru/docs/postgresql/9.6/functions-subquery.html

ol PROFESSIONAL

PYHKUNW Posy,gres

OObIuHbIe (DYHKITUU

BO3Bpall[alOT OJHO 3HaueHue
0OBIUHO BBI3bIBAIOTCS B CITMCKe BLIOOPKH 3aripoca
1pY BbI30Be BO (Ppa3e FROM Bo3BpalllatOT O/IHY CTPOKY

CUHTAKCHUUeCKHU Tabnuua.cTonbey = ctonbeu(tabdbnuua),
yTO JlesiaeT YHKI[MU U CTOJIOLIBI «B3alM0O3aMeHsIeEMbIMU»

@YHKLIMY, BO3BpAIlaloI[fe MHOXXeCTBO CTPOK

RETURNS SETOF Tun
RETURNS TABLE( atpunéyt [,atpnbyt...] )

MOT'YT BO3BpalllaTh HeCKOJIBKO CTPOK
0OBIUHO BBI3LIBAIOTCS B Tpe/aokeHnd FROM

MOYKHO MCIT0/Ib30BaTh Kak Ipe/ICTaB/eHue C [apaMeTpaMu,
0coOeHHO B COUeTaHUH C TTOICTaHOBKOM TeJla (PYHKI[MU B 3arpoC


https://postgrespro.ru/docs/postgresql/9.6/xfunc-sql.html#xfunc-sql-composite-functions
https://wiki.postgresql.org/wiki/Inlining_of_SQL_functions
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$ psql
postgres=#
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ITorun Pos}gres

CocTaBHOM TUIT 00beUHSIeT 3HaUeHHs IPYTUX TUIIOB
YnpolaeT u oboraiijaet padboTy (pyHKIMM C TabnuLiaMmu

I1o3BosIsteT CO34a4BdTb BBIYHMC/IMMbIE I10J/IA
1 11peJCTaB/IEHHA C IIdpdaMeTpdMH



ol PROFESSIONAL

[ 1paKTuKa @@ Posy,gres

1. Cospanite pyHKIMIO0 onhand_qty A1 11ocueTa UMerOLIUXCS
B HAa/TUUMK KHUT. DYHKIUS TIpUHUMAaeT IlapaMeTp COCTaBHOIO TUIIa
books 1 Bo3BpalljaeT 1ie0e 4rciio.

2. MWcrnionb3yute 3Ty (YHKIMIO B MIpe/CTaB/eHnH catalog v
B KayeCTBe «BbIUHC/ISIEMOIO MOJIS».

3. IlpoBepkTe, UTO MPU/IOKEHHE Haua0 0TOOpaKaTh KOIMUECTBO
KHUT.

4. Co3palite TabmuuHyto QyHKLMIO get_catalog A/ MOKMCKa KHMT.
OyHKIMS TTPUHUMAeT 3HaueHHs I10J1er (POpMbI MOMCKa «Mara3ruHa»
(«MMs aBTOpa», «Ha3BaHUE KHUTW», «eCTh Ha CKJIaZie»)

M BO3BpalllaeT MOAXOAsIIre KHUTU B (popmare catalog .

5. IlpoBepkTe, uto B «Mara3suHe» Haua/l paboTaTb OMCK U ITPOCMOTP.
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[ 1paKTuKa Posggres

1. HanuiuuTe (yHKIMIO, IEPEeBOASAIIYI0 CTPOKY, COAepKalllyro
YK1CJ/IO B IlIeCTHAALlaTePUUHOM CUCTeMe, B 0ObIUHOE 1ie/10e UKC/IO.
Haripumep: convert('FF') - 255

2. JlobaBbTe B (PYHKI[MIO BTOPOM HeoOsi3aTeIbHbIM ITapamMeTp —
OCHOBaHHe CUCTeMbl CUrc/ieHus (1o yMoayaHuo — 16).
Haripumep: convert('0110',2) - 6

3. TabnmuuHasi PyHKUUS generate_series He paboTaeT co
CTPOKOBBIMH TUMNaMM. [1peyioxkKuTe CBOKO (PYHKIUIO /151
reHepalyy MoCJ/ieJ0BaTe/IbHOCTEeN CTPOK U3 3ar/laBHbIX
aHTJTUUCKUX OYKB.



SQL
CocTaBHblIe Tunbl

ol PROFESSIONAL

Posygres

ABTOpCKue npaBsa
© Postgres Professional, 2017 rog.
ABTOpbI: Erop Poros, NaBen J/lysaHoB

Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHe maTeprasioB Kypca (npeseHTauuu,
AeMOHCTpaumn) paspeluaetcs 6e3 orpaHuyeHnii. Kommepyeckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpewjaeTcsi BHeCEHME U3MEHEHWI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPEANIOKEHNA HaNpaBnaAnTe no agpecy:
edu@postgrespro.ru

OTKa3 oT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeCceT HMKakol OTBETCTBEHHOCTHU 3a
N06bIe NOBPeXAeHUs 1 YObITKN, BKKOYaA NOTEP0 A0X04a, HAHECEHHbIEe
NPSAMbIM U HENPAMbIM, CrieunasibHbIM WU CyYalHbIM UCMO/Ib30BaHNEM
MaTtepuasioB kypca. KomnaHusa Postgres Professional He npegoctaBnsaer
Kaknx-nmoo rapaHTnini Ha matepuasbl Kypca. Martepuasbl Kypca
NpeaocTaB/SATCS HA OCHOBE NMpUHLUMNA «KakK eCTb» U KOMNaHus Postgres
Professional He 06s3aHa NpefoCcTaBNATL CONPOBOXAEHWE, NOALEPXKKY,
0OHOB/IEHNSA, pacLUMPEHNSA N U3MEHEHNSA.
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CocTaBHbIe TUIIBI U paboTa C HUMHU
[TapameTpbl COCTaBHBIX TUTIOB

®yHKIMM, BO3Bpalljarolijie COCTaBHOU THUIT
®yHKIMM, BO3BPAlllarolljie MHOKeCTBa

Crioco6bl BbI30Ba (DYHKITHM



CocTaBHbIe TuMnbI Pogga’?és%

CocCTaBHOU TUIT

HaboOp MMEeHOBaHHBIX aTpUOyTOB (TI0/1ei)
TO ’Ke, UTO «CTPOKa» WU «3alrCh» (B HEKOTOPBIX SI3bIKaX — «CTPYKTYpa»)

OObsB/IEHUE
CREATE TYPE wums AS ( arpubyTt [, arpubyTt...] );

co3jaHue TabULIbl BBOAUT OJHOUMEHHBIH COCTaBHOW THIT
OrpaHUYeHus 11eJIOCTHOCTH He TOA1eP>KUBAOTCS

JIutepasbl U KOHCTPYKTOPBI
'(3HadeHune [, 3Ha4eHue...])

ROW(3HaueHne [, 3Ha4deHue...])

CocTaBHO TN — 3TO HAabop aTpnbyTOB, KaXKApbIA N3 KOTOPbIX UMEET CBOE
MMSA 1 CBOI TUN. Tunbl aTpMByTOB MOTYT OT/IMYaTbCA (B OT/INUME OT
MacCUBOB, KOTOpbIe Mbl ByeM paccmaTpuBatb Nno3xe). CocTaBHOM TUN
MOXHO paccMaTpmBaTth Kak TabnInMyHyo CTPOKY. YacTo OH Ha3blBaeTCS
«3anncbio» (a B Cn-nogobHbIX A3blkax Takol TUM Ha3biBaeTcs
KCTPYKTYPOW»).

https://postgrespro.ru/docs/postgresql/9.6/rowtypes

CocTaBHOW TN — 06BbEKT 6a3bl AaHHbIX, Er0 06bABIEHNE PErUCTPUPYET
HOBbI TUM B CUCTEMHOM KaTasiore, Nocsie Yero OH CTaHOBMUTCS
MO/HOLEHHbIM TUMOM SQL. Mpu co3gaHnn Tabnuubl aBTOMaTUYECKM
cOo34aeTcs U OAHOVMEHHbI COCTAaBHOW TWM, NPeACTaBSOLNA CTPOKY 3TOM
Tabnuupl. BaxxHoe oTnumMe cocTomT B TOM, YTO B COCTABHOM TUME HET
OorpaHnyeHuni LeNoCTHOCTMN.

https://postgrespro.ru/docs/postgresql/9.6/sql-createtype.html

3HauyeHne cocTaBHOro TuNa co3gaeTcs IMb0 CTPOKOBbLIM NnTepasiom (Habop
3Ha4YeHuin B KPYr/bIX CKOBKax), MO0 C NOMOLLL mab/iudHo20
koHcmpykmopa ROW.

https://postgrespro.ru/docs/postgresql/9.6/sql-expressions.html



icnonb3oBaHue Po%a?s%

CocTaBHOM TUIT — MOAHOL[eHHbIM Thn SQL

T10J151 TaOJTHI]
WCTI0/Ib30BaHUE B BLIDAYKEHUSIX, TTapaMeTpax (GYHKIWH U T. T1.

ATpuOYT Kak CKaJIipHOe 3HaueHue
3Ha4YeHue_cocTaBHOIro_Tuna.aTpnoyTt

VHOTIa HY>KHBI CKOOKU, UTOOBI OT/TMYaTh OT obpalrieHust K CTO0Iy Tab/muLibl
(3HaueHne_cocTaBHOro_tuna) .aTpueyt

3HaueHHsI COCTABHOI'O TUIIA

CpaBHeHe
ripoBepkKa Ha null
WCTI0/Ib30BaHUe C M0/[3alpocaMu

CocTaBHOM TN MOXHO MCMNO/b30BaTbh TOUYHO Tak Xe, KakK 1 Nt060oI Apyroi
TMn SQL, Hanpumep, co3gasaTb CTONOLbI TabMuML, 3TOro TUNa,
MCNONb30BaTh €ro A5 NapaMeTpPoB (PYHKLNA 1 T. M.

B TpagnuMoHHbIX A3blKax 3anmMcu UCnonb3yrT A8 SIOTMYeCcKoro
00beanHeHns cBA3aHHbIX AaHHbIX. OgHako B SQL npu xenaHuu
MCNosib30BaTb COCTABHOM TUN A/151 CTON6UA, cneayeT 3agymMarbes O
BbIHECEHMM COOTBETCTBYIOLMX MNOJMEN B OTAENbHYIO Tabnuuy. 310
NO3BO/INTb M36eXaTb N30bITOYHOCTU AaHHbIX (HOpManun3aumns), ynpocTuTb
NHAEKCMpPOBaHMe (B cnyvae COCTaBHOMO Tuna notpedyeTca UHAEKC Mo
BbIPaXXEHWI0).

ATpnBYTbI COCTABHOIO TUMa MOryT UCMOJ/Ib30BaTbCA Kak 00bIUHbIE
CKaNsipHble 3Ha4YeHns (XoTa aTpubyT, B CBOK ovepeapb, TOXKe MOXET NUMETb
cocTtaBHoM Tvmn). [Ana gocTtyna K atpnbyTy 3Ha4eHUss COCTaBHOIO Tuna, uMs
aTpubyTa yKasblBaeTCcs nocse 3Ha4yeHnsa yepes Touky. Ho nockonbky B SQL
KOHCTPYKLMS C TOYKON O3HaAYaeT obpalleHue K cTonouy Tabnuubl, 3HayeHme
COCTaBHOIO TuMa HY)>XHO 6paTb B CKOOKM.

3HayeHns1 COCTaBHOIO TMNa «B LUEeN0oM» MOXHO CpaBHMBaTb MeXay CO60M,
npoBepATb Ha HeonpeaeneHHocTb (null), ncnonb3oBaTb ¢ Nog3anpocamun B
Takux KOHCTPyKumsx, kak IN, ANY/SOME, ALL.

https://postgrespro.ru/docs/postgresql/9.6/functions-comparisons.htmi
https://postgrespro.ru/docs/postgresql/9.6/functions-subquery.html



OYHKLNY POQSFF?%

OObIuHBIe (DYHKIIAN

BO3BpaLalOT OZHO 3HaYeHue
00BIYHO BBHI3BIBAIOTCS B CITHUCKe BLIDOPKH 3arpoca
1ipu BbI30Be BO (hpaze FROM Bo3BpalijatoT 0JHy CTPOKY

CHUHTaKCUUYeCKH Tabnuua.ctonbey = ctonbeu(Tadbnmya),
uTO JiesiaeT GYHKIMU U CTOMOIIbI «B3auMO3aMeHsIeMbIMI»

@DyHKLMM, BO3BPAlLlLlaroll{ie MHOKECTBO CTPOK

RETURNS SETOF Tun
RETURNS TABLE( arpuéyt [,atpubyt...] )

MOT'YT BO3BpAlLaTh HECKOJIBKO CTPOK
00BIYHO BBI3BIBAIOTCS B MpeioxkeHnd FROM

MO>KHO HCII0/1b30BaTh Kak Ipe/iCTaB/ieHre C llapameTpaMy,
0Cco0eHHO B COYeTaHUM C MOACTAaHOBKOM Tesla (PyHKL[MU B 3arpoC

OYHKLUM MOTYT NPUHMMATbL NapaMeTpbl COCTABHOIO TUMa, PaBHO Kak U
BO3BpalllaTb 3HA4YeHNe COCTaBHOro Tuna.

O6bI4HO (hYHKLMK BbI3bIBAKOTCA B CNUCKE BbIOOPKM 3anpoca (npeanoxeHve
SELECT). Ecnu Bbi3BaTtb (hyHKLMIO B npeasioxkeHn FROM, ee
BO3BpaLlaemMoe 3HadyeHne byaet «06epHyTO» B CTPOKY.

NHTepecHO, 4To A5 A0CTyna K cTon6uy Tabnunubl MOXHO MCMNO/b30BaTb He
TO/IbKO NPUBbLIYHYO dhopmy Tabnuya.cTonbéey, HO U PYHKLMOHA/TbHYIO:
cTtonbey(Tabnuua). 310 NO3BONSAET CO3[aBaTb BbIUNC/IUMbIE NOJIS,
onpeaenss PyHKUMIo, NPUHUMAIOLLYIO Ha BXOZ, COCTaBHOW TwW.

Ho MOXHO onpefenuTb PYHKLMIO, BO3BpAaLLatoLLLY0 MHOXECTBO CTPOK.
Takne pyHKUMM eCTeCTBEHHO BbI3blBaTh B npeasioxeHnn FROM n MoXHO
paccmarpuBaTb Kak cBoeobpa3sHoe npeacrasneHune. (PopmasibHO
PostgreSQL no3BonsieT Bbi3BaTb Takyto OYHKLUMIO 1N B CMINCKE BbIBOPKMK, HO
Tak nyyule He genatb.)

https://postgrespro.ru/docs/postgresql/9.6/xfunc-sql.html

Kak 1 ¢ 06bI4YHbIMY (PYHKUMSAMI, B psife Criyvyaes NiaHMPOBLLMK MOXET
NoACTaBUTb TeNo OYHKLUUM B OCHOBHOW 3anpoc. DTO NO3BOJISET cO34aBarb
«npeAcTaB/IeHns ¢ napameTpamm.

https://wiki.postgresqgl.org/wiki/Inlining_of SQL_functions
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Toru Pos}gres

CocTtaBHOU THM 00beJUHSIET 3HAUEHUST APYTHX TUTIOB
Yrporrjaet u oboramiaet paboTy dhyHKIH ¢ TabmMaMu

ITo3BosisieT CO34aBdThb BBIYKMC/IMMBIE 10141
U IIpeCTaB/IEHU C [IdpaMeTpaMiU



Mpaktuka L BRI

1. Cospaiite pyHkimto onhand_qty AJis rogcyeTa UMerOIIUXCs
B Ha/IMUUU KHUT. DYHKITUS TPUHUMaeT flapaMeTp COCTaBHOTO THUIIA
books u Bo3Bpaiijaert 1iesioe YMcCIo.

2. Wcnonb3ylite 5Ty QyHKLMIO B peACTaBIeHUH catalog v
B KaueCTBe «BbIUMC/ISIEMOTO TTOJISI».

3. TIpoBepbTe, uTO TIPUJIOKEHKE Haua0 0ToOpa)kaTh KOJIMYECTBO
KHUT.

4. Co3paiite TabmuHyro GYHKIHIO get_catalog ist TOMCKa KHHT.
@OyHKIMS TPUHUMaeT 3HaueHus Tiosield (hopMbl TToMcKa «Mara3uHa»
(«rMst aBTOpa», «Ha3BaHUE KHUTW», «eCTh Ha CK/IaZie»)

Y BO3BpalllaeT MoX0AsII1e KHUTY B ¢popMare catalog_v.

5. TlpoBepskTe, uTo B «Mara3uHe» Hauaa paboTarb OMCK U TIPOCMOTP.

1.
FUNCTION onhand_qty(book books) RETURNS integer

4.

FUNCTION get_catalog(
author_name text, book_title text, in_stock boolean
)

RETURNS TABLE(
book_id integer, display_name text, onhand_qty integer
)

[Mpn peleHnn XoTenocb bl BOCMOb30BaTbLCA YXKe r0TOBbIM
npencrasneHvem catalog_v, NpoCTO HA/I0XKMB OrpaHNYeHnNs Ha CTPOKK. Ho B
3TOM npeAcTaB/iEHUN U Ha3BaHNE KHUTWU, N aBTOPbl HAXOAATCA B O4HOM
nosie, K TOMy Xe B cokpawjeHHoM Buae. OyeBMaHO, YTO NoucK aBTopa «J1eB»
no nosio «J1 .H. Tonctoi» He gacT pesynbsrara.

MoXHO 6b1/10 6bl NOBTOPUTL B (hyHKUNK get catalog 3anpoc n3 catalog_v, HO
aTo ay6nmpoBaHne Koga, yuTto nnoxo. NMoatomMy paclumpeste npeacraBneHme
catalog_v, fo6aB1B B HErO AOMO/IHUTE/IbHbIE MOSA: 3aro/1I0BOK KHUTU U
MOJIHbIA CMMCOK aBTOPOB.



[1pakTuka Pogza’?éié:

1. Harmmmmre (QyHKIMIO, IEPeBOAALLYIO CTPOKY, COZep Kallyto
YKCIIO B IIeCTHA/[L[ATepPUUHON CCTeMe, B 0ObIUHOE 1ie/ioe YKCIIO.
Harpumep: convert('FF') - 255

2. [lobGaBbTe B (hyHKIMIO BTOPOI HeoOsi3aTe/TbHBIN MapameTp —
OCHOBaHUe CUCTeMbI CUrc/ieHus (1Mo yMmodaHuio — 16).
Harmpumep: convert('0110',2) - 6

3. TabmuunHas GyHKIMs generate_series He paboTaet co
CTPOKOBBIMH TUTaMU. [1pe/jio)kuTe CBOO QyHKIIUIO /IS
reHeparyy MoC/Ief0BaTeIbHOCTeM CTPOK U3 3aI/IaBHBIX
AHITIMMCKUX OYKB.

1. Hanpuwmep:
convert('FF') - 255

[na pewenns npurogaTtca: TabnmyuHas pyHkumna regexp_split_to table,
doyHKUUM uppper u reverse, KOHCTpykuna WITH ORDINALITY.

Apyroe pewleHre BO3MOXHO C NOMOLLbI0 PEKYPCUBHOIO 3anpoca.

[MpoBepuUThL peanusaynio MOXHO, NCNOMb3yA LeCTHajUaTepuyHble
KOHCTaHTbI: SELECT X'FF'::integer;

2. Hanpuwmep:
convert('0110',2) - 6

3. CuutanTte, YTO Ha BXO/[, NOAAKTCA CTPOKN paBHOW ANvHbLI. Hanpumep:
generate_series('AA','ZZ') -
N IAAI
IABI
IACI
o
IZZI



