PL/pgSQL
,ﬂ,l/lHaMI/Il-IeCKVIe KOMaH/Obl

ol PROFESSIONAL

Posygres

ABTOpCKue npaBa
© Postgres Professional, 2017-2021
ABTOpbI: Erop Poros, NaBen Jly3aHoB

Mcnonb3oBaHne matepuanoB Kypca

HekoMmmepueckoe ncnonb3oBaHne MaTepnanos Kypca (npeseHTauumu,
AeMOHCcTpaumn) paspellaetcs 6e3 orpaHuyeHnin. Kommepueckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MMCbMEHHOIO paspeLLeHnsa KoMnaHum
Postgres Professional. 3anpewaeTcsi BHeCEHME U3MEHEHUI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHns 1 NPeasIoKEHNA HanpaBnanTe No aapecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPeXAeHUs 1 YObITKKU, BK/I0Yas NoTepro A4oXo4a, HAHECEHHbIe
NPSAMbIM UN HENPAMbBIM, CleunasibHbIM UK ClyvyaiHbIM UCMNOIb30BaHUEM
MaTtepuasnioB kKypca. KomnaHus Postgres Professional He npegocTtaBnser
Kakux-nmbo rapaHTuii Ha martepuasibl Kypca. MaTtepuasbl Kypca
NpeaocTaB/ISOTCA HA OCHOBE MPUHLMNA «KaK eCTb» 1 KoMnaHus Postgres
Professional He 06a3aHa NpeaoCcTaBNATb COMPOBOXAEHME, MOALEPXKKY,
0BHOB/IEHNA, pacLUMPEHNSA N U3MEHEHNS.



o)) PROFESSIONAL

Tembl Posigres

[TprurHBI UCTIO/Tb30BaHUS
BbInosiHeHWe AMHaMUYeCKOTo 3arpoca

Crioco6s1 (hopMHpOBaHUs AMHAMAYECKOTO 3arpoca
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OuHamuyecknn SQL Posiares

Texkct SQL-komaH/ibl (POpMHPYETCSi B MOMEHT BBITIO/IHEHUS

HPI/I‘-II/IHBI HCITI0/Ib30BdAHHUA

JOIIO/IHUTEe/IbHasd rMOKOCTE B MPUJIOXKEeHUN

(hopMUpOBaHMe HeCKOJbKUX KOHKPETHBIX 3allpOCOB
BMEeCTO OJJHOT'O YHUBEPCA/IBHOI'O /11 ONTUMU3aL[UU

Lena

OI1eparophbl He I0Ar0TaB/IMBaOTCsA
BO3pacTaeT pyUck BHepeHus SQL-koza
BO3pacTaeT CJIOKHOCTb CONPOBOKEHUS

oA AuHaMn4ecKumMy KomaHgamu noHMMaroTca KomaHabl SQL, TekcT
KOTOPbIX popMuUpyeTca 1 3arem BbinosHAeTca BHyTpu PL/pgSQL-6n0ka
B nognporpaMmmax v B aHOHUMHbIX 6/10Kax.

B 60/bLUNHCTBE C/yvyaeB MOXHO 060MTUCL 6e3 AuHaMMUYEeCKNX KOMaHA,

HO MHOrA4a OHM MOryT NpeaocTaBuUTb AOMNOMHUTENbHYO TMOKOCTL. Hanprmep,
MOXHO BCTPOUTbL B onpeesieHHble MecTa NnpuioXXeHns BO3MOXHOCTb
BbINO/IHATL KOMaH/pl, CYATaHHbIE N3 HACTPOEK CUCTEMbI. YNPaBNATb TakuMu
HacTporkamMu MOryT crneuuannucTbl NoALEPXKA BO BPEMS 3KCryaraunm
MPUIOXEHUSA, a He NPOrPamMMUCTbl B MOMEHT pa3paboTku.

NHorga, npy popmmpoBaHnn otveTa ¢ 60/1bLINM KOIMYECTBOM
Heobs3are/bHbIX NapamMeTpoB, GbIBaET npoLle qoopmMMpoBaThb TEKCT 3anpoca
NPSIMO BO BPEMS BbINOSTHEHWNA TO/IbKO AJ151 YKa3aHHbIX NapamMeTpoB, YeM
3apaHee, Npu pa3paboTke, NUcaTb CNOXHbIN 3anpoc, y4YUTbIBaOLLNIA BCE
BO3MOXHble KOMOMHaLMN NapamMeTpoB.

LleHol 3a ucnosnb3oBaHMe AMHAMUYECKUX KOMaH/ OyaeT oTKas OT
NOAroTOB/IEHHbLIX ONEepaTopoB, KOTOpble N0 YMOYaHUI0 NCNOb3YHTCA

B PL/pgSQL. Takxke HyXHO creanTb 3a 6e30nacHOCTbIO0 Kofda AMHaMUYeCKuX
KOMaH/[ C TOUYKM 3PEHUA BO3MOXHOCTU BHegpeHna SQL-koaa.

Cnenyet OTMETUTL U CyLLLIeCTBEHHOE BO3pacTaHme C/0XHOCTH
ConpoBOXAeHNsA. B TOM uncne B UICXOAHOM Koe NMPUIoXeHnss HEBO3MOXHO
6yp,eT TEKCTOBbIM MONCKOM O6Hapy)KI/ITb BCe BbIMNOJ/IHAEMblEe KOMaHAbI.
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BbinosiHeHME 3anpoca Pos{gres

Oneparop EXECUTE

BBITIO/IHSIET CTPOKOBOe IpezcrasaeHre SQL-3anpoca
MO3BOJIsIeT UCTO/Ib30BaTh MapaMeTpbl
nepeMeHHble PL/pgSQL He CTaHOBATCS HeIBHBIMU ITapaMeTpaMu

MoskeT ucriosib30Barbcsi BMecTo SQL-3aripoca

cam 110 cebe

MPU OTKPBITUU Kypcopa

B 1[MKJI€e TIO 3arpocCy

B npegnokennd RETURN QUERY

[Ona BbINOAHEHNA AnHaMU4Yecknx komaHg B PL/pgSQL ncnonb3yercs
komaHaa EXECUTE, koTtopas BbinosiHsaeT SQL-onepaTop, 3aflaHHblil B BUAE
TEKCTOBOW CTPOKM.

AnHaMmnyecknin 3anpoc MOXET coAepXaTb SBHO 3aaHHble napameTpbl.

B TekcTe komaH/bl NapameTpbl 0603HavaroTCcs kak $1, $2 n 1. 4., a 3Ha4YeHns
napameTpoB yKa3blBaloTcA B npeanoxeHun USING. MNapameTpbl paboTatoT
TOYHO Tak e, Kak B NOAroTOB/IEHHbIX oneparopax (YTo paccMarpyBasioch

B Teme «ApxutekTtypa. Obuiee yctponcteo PostgreSQL»). OgHako
nepemeHHble PL/pgSQL He cTaHOBATCA HESABHbIMKW NapamMeTpamMu, Kak 310
NPOUCXOANT NPU 0O6bLIYHOM, HE AMHAMUYEeCKOM, UCNosib3oBaHnn SQL

B PL/pgSQL.

Oneparop EXECUTE MOXeT 1Ccnosib30BaTbCsA Kak CaMOCTOATE/bHbI
onepartop (B 3TOM c/iydae NpoCTO BbINO/IHAETCA AUHAMUYecKas KoMaHaa).
OH TakXe MOXeT MCNo/1b30BaTbCA B LMKAAxX No 3anpocy, Npu OTKPbITUN
Kypcopa, B komaHae RETURN QUERY — Bo Bcex atux cnydaax EXECUTE
3aMeHsieT coboi onepatop SQL.

https://postgrespro.ru/docs/postaresqgl/12/plpgsqgl-statements#PLPGSQL-ST
ATEMENTS-EXECUTING-DYN

TOHKMIA MOMEHT: npoueaypa He MOXET yNpaBisATbh TpaH3akunuamMmu, ecain oHa
Bbi3blBaeTcA onepartopom EXECUTE.




BhInosiTHeHHE THHAMHY€eCKOI 0o 3alpoca

OnepaTtop EXECUTE no3BosnsieT BEIIONMHUTE SQL-KOMaHAy, 3aJaHHYIO B BUMIE CTPOKHU.

=> DO $$
DECLARE

cmd CONSTANT text := 'CREATE TABLE city msk(

name text, architect text, founded integer

)"
BEGIN

EXECUTE cmd; -- Tabnuua pna uctopmyeckux 3paHuit MocCKBbI
END;
$$;

DO

IIpennoxenue INTO onepatopa EXECUTE mno3BosnsieT BepHYTh OOHY (IIEPBYIO) CTPOKY pe3yJibTaTa B IEPEMEHHYIO
COCTaBHOI'O THUIIA UJIX B HECKOJIBKO CKaJIAPHBIX II€PEMEHHBIX.

[I711 IPOBEPKU pe3yJibTaTa BHIIOJIHEHUS JUHAMUYECKOM KOMaHObl MOKHO ucnonb3oBaTh KoMaHnny GET DIAGNOSTICS, kak
U B ciiydae craTudeckux komann. Ho nepemennass FOUND He ycTaHaBIUBaeTCs.

=> DO $$
DECLARE
rec record;
cnt bigint;
BEGIN
EXECUTE 'INSERT INTO city msk (name, architect, founded) VALUES
(''MawkoB gom'', '‘'Bacunuit baxeHoB'', 1784),
(''My3eu Nywkuna'', '‘'PomaH Knein'', 1898),
('"'uym'', ''PomaH Knenn'', 1908)
RETURNING name, architect, founded'
INTO rec;

RAISE NOTICE '%', rec;

GET DIAGNOSTICS cnt = ROW_COUNT;

RAISE NOTICE '[lo6baBneHo cTpok: %', cnt;
END;
$$;

NOTICE: ("MawkoB poMm","Bacunuin baxeHos",1784)
NOTICE: [obaBneHo cTpok: 3
DO

PesynpTaT AUHAMHYECKOTO 3alrpoca MOXHO o0paboTats B rfukine FOR.

=> DO $$
DECLARE
rec record;
BEGIN
FOR rec IN EXECUTE 'SELECT * FROM city_msk ORDER BY founded’
LOOP
RAISE NOTICE '%', rec;
END LOOP;
END;
$$;
NOTICE: ("MawkoB poM","Bacunuin baxeHoB",1784)
NOTICE: ("My3e# NywkuHa","PomaH Knenn",b1898)
NOTICE: (UYM,"PomaH KneiH",b1908)
DO

OTOT ke IIpuMep C UCIIOJIb30BaHUEM Kypcopa.

=> DO $$
DECLARE
cur refcursor;
rec record;
BEGIN
OPEN cur FOR EXECUTE 'SELECT * FROM city_msk ORDER BY founded';
LOOP
FETCH cur INTO rec;
EXIT WHEN NOT FOUND;
RAISE NOTICE '%', rec;
END LOOP;
END;
$$;



NOTICE: ("MawkoB poMm","Bacunuin baxeHos",1784)
NOTICE: ("My3en MywkuHa","PoMaH KneinH",1898)
NOTICE: (LYM,"PomaH Kneun",1908)

DO

Oneparop RETURN QUERY pyist Bo3BpaTa CTPOK U3 PYHKIIUY TaKKe MOXKET HCIIONIh30BaTh IUHAMUYECKUE 3aIlIPOCHL.
Hanumewm ¢yHKINIO, BO3BpAIIaoLIyio BCe 3MaHNUs apXUTEKTOpa, BO3MOXKHO OIpefefIeHHOro ropa. s 3Toro HaM
MOHano0sTCA IapaMeTpPH:

=> CREATE FUNCTION sel_msk(architect text, founded integer DEFAULT NULL)
RETURNS SETOF text

AS $$
DECLARE
-- napameTpbl NpoHymepoBaHbl: $1, $2...
cmd text := '
SELECT name FROM city_msk
WHERE architect = $1 AND ($2 IS NULL OR founded = $2)°';
BEGIN

RETURN QUERY
EXECUTE cmd
USING architect, founded; -- ykasbiBaem 3Ha4yeHus Mo MOPAOKY
END;
$$ LANGUAGE plpgsql;

CREATE FUNCTION

=> SELECT * FROM sel_msk('PomaH Knein');

Mysei MywkuHa
UyMm
(2 rows)

=> SELECT * FROM sel_msk('Poman Knenn', 1908);
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dopmMupoBaHMe KoMaHabl Posigres

[TogcTaHOBKA 3HaUeHHW TTapaMeTpOB

nipeayioxxenne USING
rapaHTHpyeTCsl HeBO3MOXXHOCTb BHeZipeHus SQL-koza

OKpaHMPOBaHUE 3HAYEeHUU

yuaeHTUpUKaTopbl: format ('%I'), quote_ident
jutepasbl: format('%L'), quote_literal, quote_nullable
BHegpeHre SQL-koLa HeBO3MOKHO I1pY IIPaBU/ILHOM UCII0/Ib30BaHUU

OObIuHbIe CTPOKOBBIE (DYHKLIUU

KOHKaTeHaLys U Jp.
BO3MOKHO BHesipeHre SQL-koza!

icnonb3oBaHune oneparopa EXECUTE umeeT cMmbIC/, ecnv KomaHga
dhopmumpyeTca agnHamuyeckn. NprBeaeHHbIe paHee NpUMepbl MOXHO ObIS10
6bl 3anucartb 1 6e3 onepartopa EXECUTE.

[MoCKO/bKY KOMaH4a npeacTaB/IAeTCcs TEKCTOBOM CTPOKOWN, ee MOXHO
cthopmunpoBaTb KOHKaATeHaLUMeNn 1 APYrMMUN CTPOKOBBLIMIU GOYHKLIMSIMUA.
B aTOM c/iyyae Hafo NposBNATb KPailHiOK OCTOPOXXHOCTb, NOCKOJIbKY
BO3MOXHO BHegpeHne SQL-koga.

BHepapeHne SQL-koga HEBO3MOXHO B MPUHLMNE, €C/IM 3HaYeHNs
nepegarTcsa Kak napamMeTpbl C NoMoLbIo npegnoxeHnsa USING.

OpHako napameTpbl NPUMEHNMbI He BCerga: MOXeT NOHaA06UTbCS
KOHKaTEHMPOBAaTb OTAE/bHbIE YACTM 3anpoca Nan NoACTaBNATb B 3anpoc
nvsa Tabnuupl. B aTom cnyyae ans 3almTtbl OT BHeAPEHUIA cneayeT
3KpaHMpPOBaTb 3HAYEHUS, MONYUYEHHbIE U3 HEHAAEXHOIO0 NCTOUYHUKA.

Ana nopeHtTndmkatopos ncnonb3yeTca pyHKuma format co cneyndomkaropom
%I nnun doyHKumMa quote_ident. 3Tn pyHKUUN (POPMUPYIOT NpaBu/ibHbIE
MMeHa naeHTMdMKaTOpPOB, NPY HEOOXOAMMOCTM 3aK/itoyasa UxX B ABONHbIE
KaBbIUK/ N 3KpaHMpPYA crneunasibHble CUMBOSbI.

[na noacTaHOBKM INTEPas1oB BHYTPb TEKCTa KOMaH4bl MOXHO
ncnonb3osarb PyHKUMKN quote_literal, quote_nullable nnu dpyHkumio format
co cneuymdomnkaTopom %L.

https://postgrespro.ru/docs/postgresqgl/12/functions-string



Bo3MoxHOCTH BHegpeHusi SQL-kKoma

ITepenuineM GyHKIINIO, BO3BPALIAIOIIYIO 30aHus], HOOABUB ITapamMeTp — Kop ropopna. Ilo 3agyMke Takast GyHKIUS OOJIXKHA
TI03BOJISITH 0OPAIIATECS TOJIBKO K TabnuilaM, HaUMHAIMKUMCS Ha «City ».

=> CREATE FUNCTION sel_city(
city code text,
architect text,
founded integer DEFAULT NULL
)
RETURNS SETOF text AS $$
DECLARE
cmd text := '
SELECT name FROM city_' || city_code || *
WHERE architect = $1 AND ($2 IS NULL OR founded = $2)';
BEGIN
RAISE NOTICE 'S%', cmd;
RETURN QUERY
EXECUTE cmd
USING architect, founded;
END;
$$ LANGUAGE plpgsql;

CREATE FUNCTION
DOyHKIMS IPaBUIbHO paboTaeT NPU «HOPMaIbHBIX» 3HAUEHUSIX TapaMeTPOB:

=> SELECT * FROM sel_city('msk', 'Bacunuii BaxenoB');

NOTICE:
SELECT name FROM city msk
WHERE architect = $1 AND ($2 IS NULL OR founded = $2)
sel city

NawkoB OoOM
(1 row)

OpHAaKOo 37I0YMBIIIIEHHUK MOXKeT Iof00paTh TaKoe 3HaYeHue, KOTOPOe U3MEHNT CHHTAKCHUYEeCKyI0 KOHCTPYKIHIO 3ampoca 1
TI03BOJIUT €MY IIOJIyYUTh HECAHKIIMOHUPOBAHHEIN JOCTYI K JaHHBIM:

=> SELECT * FROM sel_city('msk WHERE false

UNION ALL
SELECT usename FROM pg_user
UNION ALL
SELECT name FROM city msk', '');
NOTICE:
SELECT name FROM city msk WHERE false
UNION ALL
SELECT usename FROM pg user
UNION ALL
SELECT name FROM city msk
WHERE architect = $1 AND ($2 IS NULL OR founded = $2)
sel city
student
postgres
(2 rows)

IIpu ucnonp30BaHUY IOATOTOBIIEHHABIX OIIEPaTOPOB WIN AUHaMUYEeCKUX KOMaH], C TapaMeTpaMy 3TO HEBO3MOXKHO B
TIPUHIINIIE, TaK KaK CTPyKTypa SQL-3ampoca GuKcUpyeTcs IpK CHHTAKCUYeCKOM pa36ope. BripakeHne Bcerna oCTaHEeTCs
BBEIpaKeHHMEM U He CMOXKeT IIPEBPATUTHCS, HAIIPUMeD, B UM TaOIUIIbI.

®dopMHUpOBaHHE THUHAMHYECKOH KOMaH/IbI

ITapametps! B mpemmoxenun USING Hesb3st HCIONIb30BaTh [AJII UMEH 00beKTOB (Ha3BaHUA TaGIIHIl, CTOIOIOB U TIP.) B
OWHAaMUYeCKOM KoMaHpe. Takue HAeHTU(GUKATOPH HEOOXOAUMO 9KPAaHUPOBATh, UTOOH CTPYKTYypa 3ampoca He MOorJja
U3MEHUTHCS:

=> SELECT format('sI', 'foo'),
format('sI', 'foo bar'),
format('sI', 'foo"bar');



format | format | format

To ke caMoe BBINIOJIHSET U Opyras QyHKIUI:

=> SELECT quote_ident('foo'),
quote_ident('foo bar'),
quote_ident('foo"bar');

quote ident | quote ident | quote ident

foo | "foo bar" | "foo""bar"
(1 row)

BoT KakK MOXKeT BHITJIIOETH IIpuMep C CoO3JaHueEM TaGIHIIBL:

=> DO $%
DECLARE
cmd CONSTANT text := 'CREATE TABLE %I(
name text, architect text, founded integer
)

BEGIN
EXECUTE format(cmd, 'city_spb'); -- tabnuua pns CaHkTt-lNetepbypra
EXECUTE format(cmd, 'city nov'); -- tabnuua pns Hoeropopa

END;

$$;

DO

BMecTo UCII0/Ib30BaHUS [TapaMeTPOB, MOXKHO BCTABJISTh B CTPOKY JIUTEPaskl. B 9TOM ciydae Takxke TpebyeTcst
9KpPaHUPOBAHUE, HO OPYroe:

=> SELECT format('sL', 'foo bar'),
format('%L', 'foo''bar'),
format('sL', NULL);

format | format | format
___________ Ty
'foo bar' | 'foo''bar' | NULL
(1 row)

3JT0 Xe BHIONHAET U GyHKIua quote nullable:

=> SELECT quote_nullable('foo bar'),
quote_nullable('foo''bar'),
quote_nullable(NULL);

quote nullable | quote nullable | quote nullable

‘foo bar' | 'foo''bar’ | NULL
(1 row)

IToxoxkas ¢pyHKIua quote literal oTnuyaercst TeM, 4To He IpeBpallaeT HEOIIPeNieIeHHOe 3HaYeHue B JIUTepall:
=> SELECT quote_literal(NULL);

quote literal

B kauecTBe IIpuMepa nepenuiiemM (I)yHKI.[I/IIO, BO3BpaLIalOIIYyIO 30aHUs B OIIPpeJeJIEHHOM ropone, 6€e3 UCII0Ib30BaAHUS
IIapaMeTpoB, HO Tak, 4yTOOBI OHA OCTaBasiach O€30MaCHOM.



=> CREATE OR REPLACE FUNCTION sel_city(
city code text,
architect text,
founded integer DEFAULT NULL

)

RETURNS SETOF text

AS $$
DECLARE
cmd text := '
SELECT name FROM %I
WHERE architect = %L AND (%L IS NULL OR founded = %L::integer)';
BEGIN
RETURN QUERY EXECUTE format(
cmd, 'city '||city_code, architect, founded, founded
)i
END;

$$ LANGUAGE plpgsql;
CREATE FUNCTION

OOpaTuTe BHUMaHue, YTO B 3TOM CJIy4Yae MbI BBIHYKIEHHI BHIIIOJIHATH [IBa JIMLIHUX IIPUBEAEHNS TUIIOB: CHavasa
nepeMeHHasi TUIA integer IPUBOMUTCS K CTPOKE, a 3aTEM, Ha 9Talle BEIIOIHEHHs, CTPOKa 06GpaTHO IPUBOOUTCS K integer:

=> SELECT * FROM sel_city('msk', 'Bacunuit baxeHoB', 1784);

sel city
NawkoB OoOM
(1 row)

TTonmbiTKa Inepenayu HEKOPPEKTHOI'0 3HaYeHUdA He IIPUBEeeT K yCIIexy:

=> SELECT * FROM sel_city('msk WHERE false
UNION ALL
SELECT usename FROM pg_user
UNION ALL
SELECT name FROM city msk', '');

NOTICE: identifier "city msk WHERE false
UNION ALL
SELECT usename FROM pg user
UNION ALL
SELECT name FROM city msk" will be truncated to "city msk WHERE false
UNION ALL
SELECT usename F"
ERROR: relation "city msk WHERE false
UNION ALL
SELECT usename F" does not exist
LINE 2: SELECT name FROM "city msk WHERE false

QUERY:

SELECT name FROM "city msk WHERE false

UNION ALL

SELECT usename FROM pg_user

UNION ALL

SELECT name FROM city msk"

WHERE architect = '' AND (NULL IS NULL OR founded = NULL::integer)
CONTEXT: PL/pgSQL function sel city(text,text,integer) line 7 at RETURN QUERY
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Toru Posigres

NlnHamMuJecKrie KOMaH/bI [Jal0T OTIOTHUTETbHYI0 THOKOCTh

(DOPMI/IPOBE[HI/IE OTA€J/IbHBIX 3alIpOCOB /I PA3HbIX 3HAUEeHUH
MapaMeTpoOB C Lje/1bI0 OIITUMH3dlH

He moaxofsiT A/1s1 KOPOTKUX, UaCThIX 3alTPOCOB

YBemmumnBaeTCs CJI0’)KHOCTb nogaeprKKu
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Mpaktuka L Posigras

1. W3menuTe dyHKIMIO get_catalog Tak, 4yTobbI 3aripoc
K Mpe/icTaB/eHUIo catalog_v ¢hopMUpoBascs AUHaAMUUECKH
U cofiep>KaJl yCJIOBUSI TOJIBKO Ha Te TI0JIsl, KOTOPbIe 3aro/THeHbI
Ha ¢opMe 1oucka B «MarasuHe».

Yb6enuTech, UTO peanu3aliys He JOMyCKaeT BO3MOXKHOCTU
BHenpenus SQL-koga.

[TpoBepbTe paboTy DYHKIMU B TIPUIOYKEHUH.

1. Hanpumep, ecnum Ha doopme nomcka He 3anofiHeHbl nona «HassaHue
KHUTU» N «/IMs aBTOpa», HO yCTaHOB/MEH olaXKoK «ECTb Ha cknage»,
[O0/KeH 6bITb cdhopMMpoBaH 3anpoc BMaa:

SELECT ... FROM catalog_v WHERE onhand_qty > 0;

YuTtuTe, 4TO NOUCK NpY Takoi peasinsaunm BoBce He 0b6s3aTesibHO OyaeT
paboTarb appekTMBHEE, HO NOALEPXKNBATL €r0 COBEPLLUEHHO TOYHO ByaeT
cnoxHee. MNoatomMy B peasnibHOWN paboTe He CTOUT npuberatb K TakoOMy
npuemy, ecnu ansa Toro HeT BECKUX OCHOBaHW. TemMa onTumMum3saunm
3anpocoB paccmaTpuBaeTcs B Kypce QPT.



1. ®yakuusn get_catalog

=> CREATE OR REPLACE FUNCTION get_catalog(
author_name text,
book_title text,
in_stock boolean
)
RETURNS TABLE(book_id integer, display_name text, onhand_qty integer)
AS $$
DECLARE
title_cond text := '‘;
author_cond text := '‘;

qty_cond text := '‘;
BEGIN
IF book_title != '' THEN
title_cond := format(

" AND cv.title ILIKE %L', '%'||book_title||'s"
);

END IF;
IF author_name != '' THEN
author_cond := format(
' AND cv.authors ILIKE %L', '%'||author_name||"'%"
)i
END IF;
IF in_stock THEN
qty_cond := ' AND cv.onhand_qty > 0';
END IF;

RETURN QUERY EXECUTE '
SELECT cv.book_id,
cv.display_name,
cv.onhand_qty
FROM catalog_v cv
WHERE true'
|| title_cond || author_cond || qty_cond || '
ORDER BY display_name';
END;
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION
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[1pakTuka Pos{gres

1. Co3pgatiTe dhyHKIMIO, KOTOpasi BO3BpalillaeT CTPOKK MaTPUUHOTO
oTyeTa 1o QyHKIMAM B Oa3e TaHHBIX.

CTonO1ibl 1O/DKHBI COZiepKaTh UMeHa BialebIieB MYHKINH,
CTPOKU — Ha3BaHUS CXeM, a SUeKu — KOJTM4YeCTBO (DYHKI[UI
[JAHHOT'O BJlaJie/iblia B JaHHOU CXeMe.

Kak M0yKHO BbI3BaTh TaKyt0 (DyHKIIHIO?

10

1. MpumepHbIN BUA, pesynbTara:

schema total postgres student
information_schema 12 12 0
pg_catalog 2811 2811 0

public 3 0 3

KonmyecTBo CTOMGLOB B 3anpoce 3apaHee He U3BeCTHO. MoaTomy
HE06X0ANMO CKOHCTPYMPOBATh 3arnpoc U 3aTeM AMHAMUYECKUN ero
BbIMNONHUTL. TEKCT 3anpoca MOXET ObITb TAKUM:

SELECT pronamespace: :regnamespace::text AS schema,
COUNT(*) AS total
, SUM(CASE WHEN proowner = 10 THEN 1 ELSE 0 END) postgres
, SUM(CASE WHEN proowner = 16384 THEN 1 ELSE 0 END) student
FROM pg_proc
GROUP BY pronamespace::regnamespace
ORDER BY schema

BblleNIeHHbIE CTPOKN — AMHAMMYeckas 4yacTb — HeobxoaMmo
cchopmmpoBaTh AOMNOHUTENbHBLIM 3aMpPOCOM. Havasio 1 KoHel, 3anpoca —
cTaTuyeckue.

Ctonbel, proowner UmMeeT Tun oid, An1s NoNyyYeHns UMeHW Bnaaenbla
MOXXHO BOCMO/1b30BaThCA KOHCTPYKLUME proowner::regrole::text.



ITonyyeHHEe MaTPUIHOT O OTUYETaA

=> CREATE DATABASE plpgsql_dynamic;

CREATE DATABASE

=> \c plpgsql_dynamic

You are now connected to database "plpgsql dynamic" as user "student".
BcriomorartenbHas GyHKIUS Ay GOPMUPOBAHUSA TEKCTa JUHAMHYIECKOI0 3ampoca:

=> CREATE FUNCTION form_query() RETURNS text
AS $$
DECLARE
query_text text;
columns text := '"';
r record;
BEGIN
-- CraTnyeckas 4acTb 3amnpoca
-- MepBble gBa cTonbua: uMsA cxembl U obwee KONUYECTBO GYHKUMIA B Hel
query_text :=
$query$
SELECT pronamespace::regnamespace::text AS schema
, count(*) AS total{{columns}}
FROM pg_proc
GROUP BY pronamespace::regnamespace
ORDER BY schema
$querys;

-- [InHaMmnyeckas 4YacTb 3amnpoca
-- Monyyaem cnucok BnapenbueB ¢YHKUUA, ONA KaX@oro - oTAenNbHb cTonbew,
FOR r IN SELECT DISTINCT proowner AS owner FROM pg_proc ORDER BY 1

LooP
columns := columns || format(
E'\n , sum(CASE WHEN proowner = %s THEN 1 ELSE 0 END) AS SI',
r.owner,
r.owner::regrole
)i
END LOOP;

RETURN replace(query_text, '{{columns}}', columns);
END;
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION
HTOroBeIl TEKCT 3aIpoca:
=> SELECT form_query();

form_query

SELECT pronamespace::regnamespace::text AS schema
, count(*) AS total
, sum(CASE WHEN proowner = 10 THEN 1 ELSE O END) AS postgres
, sum(CASE WHEN proowner = 16384 THEN 1 ELSE 0 END) AS student+
FROM pg proc +

GROUP BY pronamespace::regnamespace +
ORDER BY schema +
(1 row)

Teneps co3maeM (1)yHK].II/IIO AOJid MaTPUYHOI'O OTYEeTa:

=> CREATE FUNCTION matrix() RETURNS SETOF record
AS $%
BEGIN
RETURN QUERY EXECUTE form_query();
END;
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION
TIpocToe BHINIOJIHEHKE 3alIpoca IIpUBefieT K oubKe, Tak KakK He yKa3aHa CTPYKTypa Bo3BpalllaeMEBIX 3allicel:

=> SELECT * FROM matrix();



ERROR: a column definition list is required for functions returning "record"
LINE 1: SELECT * FROM matrix();

B 9TOM COCTOUT BaxKHOE OrpaHHUYeHNe Ha UCIOIb30BaHue (QyHKINM, BO3BPAIIAIOIINX IPOU3BOJIbHYIO BEIOOPKY. B MOMeHT
BBEI30Ba HEOOXOAMMO 3HATh M YKa3aTh CTPYKTYPY BO3BpallaeMoON 3alKCH.

B ofmiem ciydae CTPyKTypa BO3BpalllaeMOy 3allMCH MOXKET OBITh HEM3BECTHA, HO, IPUMEHUTEIPHO K HallleMy MaTPUYHOMY
OTYEeTy, MOXKHO BBHIIIOJIHUTH €llle OOUH 3aIllpoC, KOTOPHIH ITOKaxKeT, KaK IIPaBUJILHO BhI3BaTh GYHKITHIO matrix.

TTogroToBuM TEKCT 3ampoca:

=> CREATE FUNCTION matrix_call() RETURNS text
AS $%
DECLARE
cmd text;
r record;
BEGIN
cmd := "SELECT * FROM matrix() AS m(
schema text, total bigint';

FOR r IN SELECT DISTINCT proowner AS owner FROM pg_proc ORDER BY 1
LooP

cmd := cmd || format(', %I bigint', r.owner::regrole::text);
END LOOP;
cmd :=cmd || E'\n)"’;

RAISE NOTICE '%', cmd;
RETURN cmd;

END;

$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION

Temeps MBI MOXKEM IEPBLIM 3alIPOCOM IIOJIYYUTh CTPYKTYPY MAaTPUYHOT'O OTYETa, @ BTOPHIM 3alIpOCOM ero copMupoBaTs (1
BCE 3TO — OOHOM KOMaHAOoH psql):

=> BEGIN ISOLATION LEVEL REPEATABLE READ;
BEGIN
=> SELECT matrix_call() \gexec

NOTICE: SELECT * FROM matrix() AS m(
schema text, total bigint, postgres bigint, student bigint

schema | total | postgres | student
-------------------- et R R
information_schema | 12 | 12 | 0
pg_catalog | 2948 | 2948 | 0
public | 3 0 | 3
(3 rows)
=> COMMIT;
COMMIT

MaTpUYHBIH 0TYET KOPPEKTHO HOPMHUPYETCS.

e Vposensb usonsanuu Repeatable Read rapauTupyert, 4To oT4eT chopMUpPyeTCs, HaxKe eClIK MeXAy ABYMs 3alpocaMu
TOSIBUTCS QYHKIUS Y HOBOT'O BIafesIblia.

e MozkHO ObUIO OB ¥ HANIPSIMYIO BEIIIOJIHUTH 3aIIPOC, Bo3BpaInaeMeli pyaknuen form query. Ho 3agaga moimy4yuTs B
KJINEHTCKOM IIPHUJIOZKEHUHU CIIMCOK BO3BpalllaeMBIX CTOJIOIIOB BCe PaBHO ocTtaHeTcs. dyHKHMs matrix call mokaskiBaer,
KakK ee MOXKHO PeIlUThb HOIIOJHUTEILHEIM 3aIIPOCOM.

Emre onyH BapuaHT PELIEHUS - BMECTO Habopa 3amuced IpOU3BOILHOM CTPYKTYPH BO3BpAIaTh Habop CTPOK
cnaboCTPYKTYPUPOBaHHOrO THUIa (Takoro, Kak JSON unu XML). 3Tu TUIE paccMaTpuBaloTcs B Kypce DEV2.



