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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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rlpI/I‘—II/IHbI NCMNOJ1Ib30BaHWA Posy,gres

Kypcop nogpa3ymMeBaeT UTepaTuBHYIO 00pabOTKY

TI0JIHast BBIOOPKA 3aHUMaeT CJTULIKOM MHOTO MaMsITh

HY)KHa He BCS BLIOOPKa, HO pa3Mep 3apaHee Hen3BeCTeH

crocob oT/aTh yrpaB/ieHre BbIOOPKOU KJIMEHTY

JelicTBUTeIbHO TpeOyeTcs mocTpoyHasi 00paboTka (0ObIUHO HeT)

C KoHUenumen KypcopoB Mbl Y)XXKe 3HaKOMbI N0 TeMe «ApxuTekTypa. ObLiee
yCcTponcTBo PostgreSQL». Tam peub LW/ia 0 Kypcopax Kak 0 BO3MOXHOCTH,
npefocTaB/iseMolr cepBepoM, U Mbl CMOTPE/N, Kak K 3TO BO3MOXHOCTU
obpauwaTtbca cpeacteamu SQL. Tenepb NOroBOpuM O TOM, Kak
MCNO/Ib30BaTh Te Xe camble Kypcopbl B A3bike PL/pgSQL.

3ayem BOOOLLE MOXET BO3HUKHYTb HEOOXOAMMOCTL B Kypcopax?
JeknapatneHblii SQL B NepByto odepenb npegHasHayeH ansa padotsl

C MHOXecCcTBaMW CTPOK — B 3TOM ero cuia n npemmylectso. PL/pgSQL,
Kak npouenypHbIv A3blK, A0/HKEH paboTarb CO CTpoKamMu Mo OAHON 3a pas,
NCNOMb3Ys SIBHblE LMKbI. Takoi Noaxo Kak pas peasimsyeTcs npy noMoLm
KYpCOpOB.

Hanpumep, nonHas BbIGopka MOXET 3aHMMaTh C/IMLIKOM MHOFO MEecTa, Tak
4TO NpUxoamuTca obpabdaTbiBaTh PE3yNbTaThbl N0 YacTAM. I Mbl nonyyaem
Habop AaHHbIX HEM3BECTHOIO 3apaHee pasmepa — U B NPOLECCE BbIGOPKY
HY>XHO BOBpPEeMSsl OCTaHOBUTLCS. VInn ecTb HEOBX0AMMOCTb NPeaoCcTaBUTb
ynpaB/ieHne BbIGOPKOI KINEHTY,.

(OgHako eule pa3 OTMETUM, YTO XOTS1 HEOOXOAMMOCTb TaKoi MOCTPOYHOW
00paboTKM MOXET BO3HUKATb, B 60/1bLIOM KOMIMYECTBE CliydaeB ee MOXHO
3amMeHnUTb YncTbiM SQL; Kof B UTOre OKaxXeTcs npotle n éyaet ébicTpee
paboTarhb.)
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O6bABMEHNE U OTKPbITUE Pos{gres

He cBsi3aHHbIe C 3alpOCOM KypCOpHbIe TilepeMeHHbIe

00BABIAETCS IepeMeHHas Tura refcursor
KOHerTHbeI 3adllpOC YKa3bIBA€TCA ITPU OTKPBITUH

HeT B SQL
CBs3aHHbIe C 3allpOCOM KypPCOpHbIe TiepeMeHHbIe ”

1py 0OBbSIB/IEHUM yKa3bIBaeTCsl 3arpoc (BO3MOXKHO, C ITapaMeTpaMm)
IIPY OTKPBITHU YKa3bIBaIOTCs (hakTHUeCKre 3HaUeHUsl TapaMeTpoB

OcobeHHOCTH
3HaueHue KypCOPHOM MepeMeHHON — KMsI Kypcopa
(MO>XHO 3a/1aTh SIBHO WU CreHepupyeTCsl aBTOMaTU4eCKH)

nepemenHble PL/pgSQL B 3arpoce CTaHOBATCS HesIBHBIMU [1apaMeTpamu
(3HaueHus MO/ CTaB/ISIFOTCS IPU OTKPBITHM KypCopa)

3ampoc MpeiBapUTeIbHO MOATOTaB/IMBAETCS

Kak mbl Bugenu, B SQL Kypcop 006bABMANCA U OTKPbIBAJICA OAHOBPEMEHHO
komaHgon DECLARE. B PL/pgSQL 310 aBa oTAeNbHbIX Wara. Kpome Toro,
ONA fOoCTyna K Kypcopam UCNOoJb3YHTCA Tak Ha3biBaeMble KYpPCOpHbIe
nepemMeHHble, nmetome Tun refcursor u, hakTnyecku, cogepxative nms
Kypcopa (npuyem ecnm He yKasbiBaTb 3TO UMA ABHO, PL/pgSQL cam
No3aboTUTCA O ero YHUKasIbHOCTN).

KypCOpHY0 NepeMeHHy0 MOXHO 00bSIBUTb, HE CBA3bIBAst €€ C KOHKPETHbIM
3anpocoM. Torga npu oTKPLITUN Kypcopa HYXXHO 6yaeT ykasaTb 3anpoc.

[Apyroli BapnaHT — yxe npu 06bABMEHUM NePEMEHHOI YKka3aTb 3anpoc,
BO3MOXHO, C napameTpamu. Torga npu oTKPbITUN Kypcopa yKasbiBatoTcsl
TOMbKO (hakTMyeckne napameTpsbi.

O6a cnocoba paBHOLEHHbI; KaKOW UCMo/ib30BaTb — A€/10 BKyca.

N cBA3aHHble, N HECBSA3AHHbIE KYPCOPHbIE NEPEMEHHbIE
NHULNaNN3NPYHOTCS TOMBKO NPY OTKPLITUM Kypcopa; B 060MX cay4vasix
COOTBETCTBYIOLLMIA 3aMpoC MOXET UMETb HesIBHble napameTpbl —
nepemeHHble PL/pgSQL.

HanomHum, 4TO 3anpoc, OTKprTbII\/lI C NOMOLWbKO KypCOpa, aBTOMaTn4eCKun
nogroTaB/iMBaeTCA.

https://postgrespro.ru/docs/postgresqal/16/plpgsal-cursors#PLPGSQL-CURS

OR-DECLARATIONS

https://postgrespro.ru/docs/postgresqal/16/plpgsal-cursors#PLPGSQL-CURS
OR-OPENING




OOBsIB/IEHHE H OTKPHITHE

Co3pagum Tabnuiy:

=> CREATE TABLE t(id integer, s text);

CREATE TABLE

=> INSERT INTO t VALUES (1, 'Pa3'), (2, 'OBa'), (3, 'Tpu');
INSERT 0 3

HecBsi3aHHas lepeMeHHas:

=> DO $$
DECLARE
-- obbABNeHWe nepemMeHHOW
cur refcursor;
BEGIN
-- CBf3blBaHME C 3anpocoM U OTKpbITME Kypcopa
OPEN cur FOR SELECT * FROM t;
END
$$;

DO

CBsi3aHHas IepeMeHHasi: 3allpOC YKa3bIBAeTCs yX&Ke IPU 00bsiBlIeHnH. [Ipu 9TOM IepeMeHHasi Cur UMeeT TOT XKe THII
refcursor.

=> DO $$

DECLARE
-- obbsABNeHWe u cBA3bIBaHUE NepeMeHHOM
cur CURSOR FOR SELECT * FROM t;

BEGIN
-- OTKpbITME Kypcopa
OPEN cur;

END

$$;

DO

B Ciiy4dae CBSI3aHHOU nepeMeHHoﬁ 3alIpoCc MOXKeT UMETh ITapaMeTPHI.
OGpaTI/ITe BHUMAHWE Ha YCTPAaHEHNEe HEOOHO3HAYHOCTH UMEH B 3TOM U CJIEAYIOIIeM IIpuMepax.

=> DO $$
DECLARE
-- obbABNeHMe U CBsA3biBaHME NepemMeHHOW
cur CURSOR(id integer) FOR SELECT * FROM t WHERE t.id = cur.id;
BEGIN
-- OTKpbITUE Kypcopa C yKa3aHueMm akTM4YeCKMX napameTpoB
OPEN cur(1l);
END
$$;

DO
ITepemennnie PL/pgSQL Takxke sSBNAIOTCS (HeSIBHEIMH) ITapaMeTpaMu Kypcopa.

=> DO $%
<<local>>
DECLARE
id integer := 3;
-- obbsBNEHME M CBsA3bIBAHUE NEepeMeHHON
cur CURSOR FOR SELECT * FROM t WHERE t.id = local.id;
BEGIN
id := 1;
-- OTKpbITME Kypcopa (3HauyeHne id GepeTcsi Ha 3TOT MOMEHT)
OPEN cur;
END
$$;

DO

B KauecTBe 3ampoca MOXKHO HUCIIONIb30BaTh He TobKO KoMaHay SELECT, Ho u mo6yio ApPyryio, BO3BPAIIAIONIYIO Pe3yIbTaT
(manpumep, INSERT, UPDATE, DELETE c ¢pa3oit RETURNING).
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Onepauumn ¢ Kypcopom Posjgres

B SQL
pasmep BbIGOPKM

Bri6opka onpesenerts

TOJIBKO I10 O,Z[HOI>’I CTPOKe

O6paiiieHue K TeKYyIIel CTpoKe Kypcopa

TOJILKO [IJIsI TIPOCTBIX 3alipOCOB
(ogHa Tabnuija, 6e3 rpyNIMMPOBOK U COPTUPOBOK)

OO6b1YHO 00paboTKa BBITIO/IHSETCS B LIUKJIE

ki FOR no Kypcopy

uuk1 FOR 1o 3anpocy 6e3 siBHOTO orpeziesieHrst Kypcopa
B SQL

3aKprTI/Ie DECLARE

WITH HOLD
SIBHO W/IM aBTOMaTHU4YeCKH IIPU 3aBepPIIeHWH TPdH3dKINKN

Bbibopka CTPOK 13 Kypcopa Bo3MoXxHa B PL/pgSQL TonbKo no oaHoM.
Ana atoro cnyxut komaHaa FETCH INTO.

Ecnu 3anpoc goctartoyHo npocToi (ogHa Tabnuua, 6e3 rpynnmpoBokK
N COPTUPOBOK), TO B NnpoLecce paboTbl C KYPCOPOM MOXHO 06paLlaTbcA
K TEKYLLEN CTpoKe, Hanpumep, B komaHgax UPDATE vnu DELETE.

MpoueaypHas 06paboTka AaHHbIX NoApasymMeBaeT paboTy C LnKIamu.
MOXHO opraHuM3oBatb nepebop 1 06paboTKy BCEX CTPOK, BO3BpaLLAEMbIX
KYpCOPOM, C MOMOLLLIO TEX YNPaBNAOLNX KOMaHL, YTO Mbl YXKe 3HaeM.
Ho, NOCKOMbKy YacTo HY)XeH MMEHHO Takoi umkn, B PL/pgSQL ecTb
crneunanbHasa komaHga FOR. LlenouncneHHbln BapnaHT FOR Mbl yxe
Buaenn B tfeme «O630p 1 KOHCTPYKUUKN A3blKa», a 3TOT BapuaHT paboTtaeT
C Kypcopom. bonee Toro, ectb elle oauH BapuaHT uukna FOR, B KOTOpoOM
He TpebyeTcs Aaxe 06bABNEHMSA Kypcopa — B KOMaHZe yKa3blBaeTcs cam
3anpoc.

Kypcop MOXHO 3aKpbITb ABHO KOMaHaoi CLOSE, HO OH B /1l060M criyyae
OyAeT 3aKpbIT NO OKOHYaHUK TpaH3akuumn (B SQL Kypcop MOXeT ocTaBaTbCA
OTKPbITbIM U MOC/Ie 3aBEPLUEHNA TpaH3akumu, ecnu ykasarb thpasy WITH
HOLD).

https://postgrespro.ru/docs/postgresqgl/16/plpgsal-cursors#PLPGSQL-CURS
OR-USING

https://postgrespro.ru/docs/postgresql/16/plpgsgl-cursors#PLPGSQL-CURS
OR-FOR-LOOP




Onepanuu ¢ KypcopoM

YUTreHue TeKyIlel CTPOKYU U3 Kypcopa BeinonHsaeTcss komannoy FETCH. Ecnu Hy>KHO TOJIBKO IIEPEMECTUTHCS Ha CJIeOyIOIIyI0
CTPOKY, MOZKHO BOCIIOJIb30BaThCs APyroil KoMaHnoi — MOVE.

YTto GymeT BEIBEIEHO Ha 9KpaH?

=> DO $$
DECLARE

cur refcursor;

rec record; -- MOXHO MCNOJIb30BaTb U HECKOJNIbKO CKaJiipHbIX MepeMeHHbIX
BEGIN

OPEN cur FOR SELECT * FROM t ORDER BY id;

MOVE cur;

FETCH cur INTO rec;
RAISE NOTICE '%', rec;

CLOSE cur;
END
$$;
NOTICE: (2,0sa)
DO

OOBIYHO BEHIOOPKA MPOUCXOOUT B IIUKJIE, KOTOPHIH MOXKHO OPTaHU30BaTh TaK:

=> DO $$
DECLARE
cur refcursor;
rec record;
BEGIN
OPEN cur FOR SELECT * FROM t;
LOOP
FETCH cur INTO rec;
EXIT WHEN NOT FOUND; -- FOUND: BbibpaHa nu o4epepHasi cTpoka?
RAISE NOTICE 'S%', rec;
END LOOP;
CLOSE cur;
END
$$;

NOTICE: (1,Pa3)
NOTICE: (2,[ea)
NOTICE: (3,Tpwu)
DO

Ho uTo6r! He tucats MHOTO KoMaH[, B PL/pgSQL umeetcs uukn FOR mo Kypcopy, KOTODPHIH [ejlaeT POBHO TO 3KE CaMoe:

=> DO $$
DECLARE
cur CURSOR FOR SELECT * FROM t;
-=- nepeMeHHasa UUKJa He obbaBnseTcs

BEGIN
FOR rec IN cur LOOP -- cur ponxHa ObiTb CBA3aHa C 3anpocom
RAISE NOTICE '%', rec;
END LOOP;
END
$$;

NOTICE: (1,Pa3)
NOTICE: (2,[0sa)
NOTICE: (3,Tpwu)
DO

Bosee Toro, MoHO BooO11e 0G0ATHCE 6e3 SIBHOM PaGOTHI C KyPCOPOM, €CJIHM LIMKJI — 3TO BCE, YTO TpebGyeTcs.
CkOOKM BOKDYT 3aIllpoca He 00s3aTeJIbHbI, HO YOOOHHI.

=> DO $$
DECLARE
rec record; -- Hapo 0OBLABUTL ABHO
BEGIN
FOR rec IN (SELECT * FROM t) LOOP
RAISE NOTICE '%', rec;
END LOOP;
END
$$;



NOTICE: (1,Pa3)
NOTICE: (2,0Ba)
NOTICE: (3,Tpu)
DO

Kak u gys mro6oro nukiia, 3ech MOXKHO yKa3aTh METKY, YTO MOXKET 0OKa3aThCs ITOJIE3HBIM BO BIIOZKEHHBIX ITMKIIaX:
Yto GynmeT BEIBEIEHO?

=> DO $$
DECLARE
rec_outer record;
rec_inner record;
BEGIN
<<outer>>
FOR rec_outer IN (SELECT * FROM t ORDER BY id) LOOP
<<inner>>
FOR rec_inner IN (SELECT * FROM t ORDER BY id) LOOP
EXIT outer WHEN rec_inner.id = 3;
RAISE NOTICE '%, %', rec_outer, rec_inner;
END LOOP INNER;
END LOOP outer;
END
$%;

NOTICE: (1,Pa3), (1,Pa3s)
NOTICE: (1,Pa3), (2,0Ba)
DO

TTocne BrimonHeHus 1ukia nepemensas FOUND no3BonsieT y3HaTh, Ovl1a 11 o6paboTaHa XOTst ObI OHA CTPOKA:

=> DO $$
DECLARE
rec record;
BEGIN
FOR rec IN (SELECT * FROM t WHERE false) LOOP
RAISE NOTICE '%', rec;

END LOOP;
RAISE NOTICE 'Bbina nu Kak MUHUMYM opHa utepauua? %', FOUND;
END
$$;
NOTICE: Bbina nM Kak MMHUMYM opHa uTepauus? f
DO

Ha Tekymiyo CTPOKy Kypcopa, CBS3aHHOTO C IIPOCTHIM 3aIIPOCOM (110 omgHOM Tabmnune, 6e3 rpynnupoBOK U COPTHPOBOK)
MOXKHO cocnaThcs ¢ momoinbio npengmoxenuss CURRENT OF. TunuuHelil ciiydai IpuMeHeHus1 — o6paboTka makeTa
3aflaHUH C U3MeHeHNeM CcTaTyca KaxKioro U3 HUX.

=> DO $$

DECLARE
cur refcursor;
rec record;

BEGIN
OPEN cur FOR SELECT * FROM t
FOR UPDATE; -- cTpoku Gnokupyitcs no mepe obpaborTku
LooP
FETCH cur INTO rec;
EXIT WHEN NOT FOUND;
UPDATE t SET s = s || ' (obpaboTtaHo)' WHERE CURRENT OF cur;
END LOOP;
CLOSE cur;
END
$$;
DO

=> SELECT * FROM t;

Pa3 (o6bpaboTaHo)

OBa (o6bpaboTaHo)
| Tpu (obpaboTaHo)
(3 rows)

3ametumM, uyTo CURRENT OF He pa6oraet c rukioMm FOR 1o 3anpocy, IOCKOJIBKY 3TOT I[UKII He HCIIOIb3yeT KypCcop SIBHEIM
o6pa3om. KoHeuHO, aHaIOTUYHBIHM Pe3yIbTaT MOXKHO ITOJIYyYHTh, SBHO yKa3aB B KomaHzae UPDATE unu DELETE
yHuKanbHbM K04 Tabmuiel (WHERE id = rec.id). Ho CURRENT OF pa6oTaet GricTpee u He TpeOyeT Halu4dus HHAEKCa.

CnenyeT 3aMEeTHUTh, YTO B OOJIBIIOM YHUCIIE CJIy4aeB BMeCTO MCIIOJIb30BaHUsA MUKIIOB MO2KHO BBIIIOJIHUTH 3aa4vy OOHUM



onepaTtopoM SQL — u 310 OyzmeT mpotte u elle 6ricTpee. YacTo HUKIILL UCIIOIL3YIOT IIPOCTO IIOTOMY, YTO 9TO 6oJiee
TIPUBLIYHEIH, «IIPOLIEAYPHEIN» CTUIb IporpaMMupoBanus. Ho st 6a3 maHHEIX 9TOT CTUJIb HEe IOOXOOUT.

Hamnpuwmep:

=> BEGIN;
DO $$
DECLARE
rec record;
BEGIN
FOR rec IN (SELECT * FROM t) LOOP
RAISE NOTICE 'S%', rec;
DELETE FROM t WHERE id = rec.id;
END LOOP;
END
$%$;
ROLLBACK;

BEGIN

NOTICE: (1,"Pa3 (obpaboTtaHo)")
NOTICE: (2,"OBa (obpaboTtaHo)")
NOTICE: (3,"Tpu (obpaboTaHo)")
DO

ROLLBACK

Takol ITUKJI 3aMeHseTCs OMHOM mpocTod SQL-KoMaHIOoM!:

=> BEGIN;
DELETE FROM t RETURNING *;
ROLLBACK;

BEGIN

id | s

O
1 | Pa3 (obpaboTtaHo)
2 | Osa (obpaboTaHo)
3 | Tpu (obpaboTaHo)

(3 rows)

DELETE 3
ROLLBACK



of] PROFESSIONAL

[lepenaya Kypcopa KNeHTy Posggres

KNNEeHTCKoe
npunoxexHune

<

o6cnyxuBaroLWwmii npowecc

Kak y>ke roBopuioch, KypcopHasi nepemeHHast PL/pgSQL (Tuna refcursor)

% hyHKUMSA Ha PL/pgSQL

D refcursor

Kypcop (noptasn)

CoAEePXUT UMSA OTKpbIToro SQL-kKypcopa. Koraa roBopaTt 0 Kypcope Kak

0 NamsaTW, OTBEAEHHO B 06C/TYXMBAKOLLEM NPOLECCE [I/1S XPaHEHUS ero

COCTOAHMA, B AOKYMEHTaL N UCIMOJSIb3YETCA TEPMUH rnopmavl.

Taknm obpasom, pyHKUMA Ha PL/pgSQL MOXET OTKPbITb KYpCOp 1 BEPHYTb
ero Nms KNUeHTy. Janblie KAMeHT CMOXET paboTaTtb C KYpCOPOM Tak, Kak

Oy4TO OH CaM ero 1 OTKpbI/, HO A0CTYN OyAeT MMETb TO/IbKO K TEM AaHHbIM,
KOTOpbIe NpeaoCcTaBeHbl NPU OTKPbLITUK. ITO AA€ET eLle 04HY BO3MOXHOCTb

Ana opraHn3aunnm B3aI/IMO,D|eVICTBI/IFI MPUNOXEHNA N 6a3bl JaHHbIX.



Ilepemaya Kypcopa KJIHEHTY

OTKpOeM Kypcop U BHIBeleM 3HaueHUe KyPCOPHOU epeMeHHOMU:

=> DO $%

DECLARE
cur refcursor;

BEGIN
OPEN cur FOR SELECT * FROM t;
RAISE NOTICE '%', cur;

END

$$;

NOTICE: <unnamed portal 14>
DO

910 MM Kypcopa (rmopTasa), KOTOPHIH ObII OTKPHIT Ha cepBepe. OHO OBIJI0O CTeHEPHPOBAHO aBTOMATUYECKH.
[Ipu KenaHWM UMsI MOZKHO 3afaTh SBHO (HO OHO [OJIZKHO OBITh YHUKAJILHEIM B CEaHCe):

=> DO $$
DECLARE
cur refcursor := 'cursorl2345';
BEGIN
OPEN cur FOR SELECT * FROM t;
RAISE NOTICE 'S', cur;
END
$$;

NOTICE: cursorl2345
DO

HOJ’Ib3yHCL 9TUM, MOXHO HallucaTb (byHKLII/IIO, KOTOpPasi OTKPOET KypCOpP U BEPHET ero uMsi:

=> CREATE FUNCTION t_cur() RETURNS refcursor

AS $$

DECLARE
cur refcursor;

BEGIN
OPEN cur FOR SELECT * FROM t;
RETURN cur;

END

$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

KnueHT HauMHaAeT TpaH3aKIUo...

=> BEGIN;

BEGIN

...BBI3BIBaET QYHKUMIO, Y3HAET UMs Kypcopa...

=> SELECT t_cur();

<unnamed portal 15>
(1 row)

... II0JIy4aeT BO3MO2XKHOCTb YUTATh U3 HETO JaHHEBIE (KaBLI‘IKI/I HY2KHBI U3-3a CII€LICKUMBOJIOB B I/IMeHI/I):

=> FETCH "<unnamed portal 15>";

id | S

e
1 | Pa3 (o6bpaboTaHo)

(1 row)

=> COMMIT;

COMMIT

Is1 yno6CcTBa MOKHO ITO3BOJIUTE KIIMEHTY CaMOMY yCTaHABIUBATh UMS Kypcopa:
=> DROP FUNCTION t_cur();

DROP FUNCTION



=> CREATE FUNCTION t_cur(cur refcursor) RETURNS void
AS $$
BEGIN
OPEN cur FOR SELECT * FROM t;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION
KnreHTCKUM KO yIPOILIaeTCs:
=> BEGIN;

BEGIN

=> SELECT t_cur('cursorl2345');

id | S

ceeedem e e, .-
1 | Pa3 (obpaboTaHo)

(1 row)

=> COMMIT;

COMMIT

OYHKIUSA MOXKET BEPHYTh ¥ HECKOJIBKO OTKPHITEIX KypcopoB, ucnons3yss OUT-napameTpsl. TakuM 06pa3oM MOKHO 32 OfWH
BEI30B (pyHKIIMK o0ecnednTs KIueHTa nHpopMaluel u3 pa3Helx TabIull, eCIu 3T0 He00X0ouMO.

AnBTEepHATUBHBIM ITOAX0N — Cpal3y BHIOPATh BCe HEOOXOOUMEIE TaHHLIE HA CTOPOHE cepBepa U cHOPMHUPOBATH U3 HUX
mokyMeHT JSON unu XML. Pa6orta ¢ atumMu dopMaTaMu paccMaTpuBaeTcs B Kypce DEV2.
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Toru Posigres

Kypcop no3BossieT nosayyarb
1 oOpabaTbiBaTh JaHHBIE TIOCTPOYHO

[ukn FOR yrmipoiijaeT paboTy ¢ Kypcopamu

O6paboTKa B 1IMK/Ie eCTeCTBeHHA [|Is TIPOLIeZIYPHBIX SI3bIKOB,
HO 3THUM He CTOUT 3/I0yTIOTpeO/IATh

10
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Mpaktuka L Posigras

1. W3menuTte dyHkumto book_name: ecnu y KHUrM OoJibIlie AByX
aBTOPOB, TO B HAa3BaHWH JI0/KHBI YKa3bIBaThbCs MEepPBbIe /1Ba
c fobaByieHNEM «U JIp.» B KOHIIE.

[TpoBepsTe paboTy dyHkMYU B SQL U B IPUIOKEHUH.

2. Tlompo6yiite Harcarh GyHKIMIO book_name Ha SQL.
Kakoti BapuaHT HpaButcs 6osbiie — PL/pgSQL wmu SQL?

11

1. Hanpumep:

XpectomaTtua. NMywkuH A. C., ToncTtoh /1. H., TypreHes U. C. -
- Xpectomatuma. MNywkuH A. C., ToncTton N1. H. n gp.



1. ®yakuus book_name (cokpamienue aBTOpoB)

Hamnuiem 6oiee YHHUBEPCAJIbHYIO (l)yHKL[I/IIO C OOIIOJIHUTEJIBHBIM IIapaMeTPOM — MaKCHMaJIbHOE€ YHCJIO aBTOPOB B Ha3BaHUU.

ITockonbKy QYHKIIUS MEeHSIeT CUTHATYPY (YHCII0 M/UIN TUIIH BXOOHEIX ITapaMeTpoB), ee HeoOX0OUMO CHavala yoaauTh, a
IIOTOM CO3JaTh 3aHOBO. B maHHOM ciydae y QyHKIIUK €CTh 3aBUCHUMEIN 06BbEKT — IIpefcTaBieHue catalog v, B KOTOpoM oHa
ucnonblyercs. [IpeacTaBieHne ToXKe IPUAETCS Iepeco3naTh (B peanbHOM paboTe BCe 9TH OeHCTBUSA HaAO BHITIOIHSTE B
OOHOM TPaH3aKIIWM, YTOOH U3MEHEHUS BCTYIIUJIA B CUJTy aTOMapHO).

=> DROP FUNCTION book_name(integer,text) CASCADE;

NOTICE: drop cascades to 2 other objects

DETAIL: drop cascades to view catalog v

drop cascades to function get catalog(text,text,boolean)
DROP FUNCTION

=> CREATE FUNCTION book_name(
book_id integer,
title text,
maxauthors integer DEFAULT 2
)
RETURNS text

AS $$
DECLARE
r record;
res text := shorten(title);
BEGIN
IF (right(res, 3) != '...") THEN res := res || '.'; END IF;
res :=res || ' ';
FOR r IN (
SELECT a.last_name, a.first_name, a.middle_name, ash.seq_num
FROM  authors a
JOIN authorship ash ON a.author_id = ash.author_id
WHERE ash.book_id = book_name.book_id
ORDER BY ash.seq_num
)
LooP
EXIT WHEN r.seq_num > maxauthors;
res := res || author_name(r.last_name, r.first_name, r.middle_name) || ', ';
END LOOP;
res := rtrim(res, ', ');
IF r.seq_num > maxauthors THEN
res :=res || 'wupp.';
END IF;
RETURN res;
END

$$ STABLE LANGUAGE plpgsql;
CREATE FUNCTION

=> CREATE OR REPLACE VIEW catalog_v AS
SELECT b.book_id,
b.title,
b.onhand_qty,
book_name(b.book_id, b.title) AS display_name,
b.authors
FROM  books b
ORDER BY display_name;

CREATE VIEW

=> SELECT book_id, display_name FROM catalog_v;

book id | display name

_________ e mmm e e e e e e e e e e e e e e e e e e e e e mm e e e e -
4 | BoitHa u Mup. Tonctow J1. H.
2 | Mymy. TypreHes N. C.
5 | NyTewecTBUS B HEKOTOpble yAaneHHble cTpaHsl... CBudT [.
1 | Ckaska o uape CantaHe. MywkuH A. C.
3 | TpymHo 6biITb 6oroM. Crtpyraukuit A. H., Crtpyraukui 6. H.
6 | XpectomaTtus. Mywkuu A. C., Tonctom JI. H. u pp.

(6 rows)

He 3a6ynmem TakKe CO30aTh 3aHOBO yOaJIEHHYIO BhIle GyHKINIO get catalog:



=> CREATE FUNCTION get_catalog(
author_name text,

book_title text,
in_stock boolean
)
RETURNS TABLE(book_id integer, display_name text, onhand_qty integer)
STABLE LANGUAGE sql
BEGIN ATOMIC
SELECT cv.book_id,
cv.display_name,
cv.onhand_qty
FROM  catalog_v cv
WHERE cv.title ILIKE '%'||coalesce(book_title,'")
AND cv.authors ILIKE '%'||coalesce(author_name, '’
AND (in_stock AND cv.onhand_qty > 0 OR in_stock I
ORDER BY display_name;
END;

%

| '%
NOT TRUE)

[
)|
S

CREATE FUNCTION
2. BapuaHT Ha yucrtoMm SQL

=> CREATE OR REPLACE FUNCTION book_name(
book_id integer,
title text,
maxauthors integer DEFAULT 2
)
RETURNS text
STABLE LANGUAGE sql
BEGIN ATOMIC
SELECT shorten(book_name.title) ||
CASE WHEN (right(shorten(book_name.title), 3) != '...') THEN '.
string_agg(
author_name(a.last_name, a.first_name, a.middle_name), ',
ORDER BY ash.seq_num
) FILTER (WHERE ash.seq_num <= maxauthors) ||
CASE
WHEN max(ash.seq_num) > maxauthors THEN ' un pp.'
ELSE "'

END
FROM  authors a

JOIN authorship ash ON a.author_id = ash.author_id
WHERE ash.book_id = book_name.book_id;
END;

CREATE FUNCTION
=> SELECT book_id, display_name FROM catalog_v;

display name

I
+
| BoitHa n mup. Tonctow JI. H.
| Mymy. Typrenes W. C.

| MyTewecTBMs B HekOoTOpble yAasneHHble CTpaHbl... Ceudt J.
| Cka3ka o uape CantaHe. MywkuH A. C.

| TpyaHo 6biITb 60rom. Ctpyraukum A. H., Crtpyraukuui B. H.
| Xpectomatusa. MNywkuH A. C., Tonctom JI. H. n gp.

—~— OO WwWkE uUuND

(6 rows

'1:text ELSE '

" END ||



[1pakTuka+ PO&ST’%@

1. TpebyeTcs pacrnipeie/TUTh pacXo/bl Ha 37IEKTPO3HEPTHI0
IO OT/Ze/laM KOMIIaHUM MPOIOPLIMOHAIEHO KOJTMYeCTBY
COTPY/IHUKOB (TlepeueHb OT/Ie/I0B HaXOAUTCs B Tabuile).
Hanmimre dbyHKIMIO, KOTOpasi PUMET 00IIyI0 CYMMY pacXo/i0B
U 3amuilieT pacripe/ie/ieHHble pacXo/ibl B CTPOKU TaOJIHUIIBI.
Yucna OKpyIVISIIOTCA [0 KOTleeK; CyMMa pacxo/Jj0B BCeX OT/e/IOB
JIO/DKHA B TOYHOCTH COBTIA/IaTh C 0011[el CyMMOM.

2. Hamwmimwre TabMMuHYIO QYHKIHMIO, UMUTHPYIOIIYIO COPTHPOBKY
cusiHieM. OYHKIUS IPUHUMAET /1Be KypCOPHbIe TIepeMeHHbIE;
00a Kypcopa y»Ke OTKPBITHI ¥ BO3BPAI[aOT YIIOPsiI0UueHHbIe
110 HeyOBbIBaHMUIO 11e/TbIe UKc/ia. TpeOyeTcs BbIjaTh OOIIyTO
YTIOPSIZIOUEHHYTO MTOCJIe/I0BATE/ILHOCTE UMCes U3 000Ux
HCTOUHUWKOB.

12

1. B kauecTBe Ta6fll/ILl|bI MOX>XHO B3ATb.

CREATE TABLE depts(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
employees integer,
expenses numeric(10,2)
)7
INSERT INTO depts(employees) VALUES (10),(10), (10);
PyHKUMA:
FUNCTION distribute_expenses(amount numeric) RETURNS void;
Oxunagaembli pesynbstart nocne Bbidosa hyHkUMn ¢ napamerpom 100.0:

expenses

2. PyHKUMA:
FUNCTION merge(cl refcursor, c2 refcursor) RETURNS SETOF integer;

Hanpumep, ecnu nepeblii Kypcop Bo3BpaLlaeT nocnenoBaresibHoCcThb 1, 3, 5,
a BTopoii — 2, 3, 4, TO 0OXWUaaeTcs pe3ysbTar;



1. PacnpegesieHne pacxogoB

=> CREATE DATABASE plpgsql_cursors;

CREATE DATABASE

=> \c plpgsql_cursors

You are now connected to database "plpgsql cursors" as user "student".
Tabnuna:

=> CREATE TABLE depts(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
employees integer,
expenses numeric(10,2)

)i

CREATE TABLE

=> INSERT INTO depts(employees) VALUES (20),(10),(30);
INSERT 0 3

OYHKIIUSA:

=> CREATE FUNCTION distribute_expenses(amount numeric) RETURNS void
AS $%
DECLARE
depts_cur CURSOR FOR
SELECT employees FROM depts FOR UPDATE;
total_employees numeric;
expense numeric;
rounding_err numeric := 0.0;
cent numeric;
BEGIN
SELECT sum(employees) FROM depts INTO total_employees;
FOR dept IN depts_cur LOOP

expense := amount * (dept.employees / total_employees);
rounding_err := rounding_err + (expense - round(expense,2));
cent := round(rounding_err,2);

expense := expense + cent;

rounding_err := rounding_err - cent;

UPDATE depts SET expenses = round(expense,?2)
WHERE CURRENT OF depts_cur;
END LOOP;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION
TIpoBepka:
=> SELECT distribute_expenses(100.0);

distribute expenses

id | employees | expenses
] Femm e -
1| 20 | 33.33
2 | 10 | 16.67
3| 30 | 50.00
(3 rows)

Pa3yMmeeTcsi, BO3MOXKHEL ¥ IPYTHe alIrOPUTMBL, HAIIPUMED, ITIePEHOC BCEX OMKUOOK OKPYIJIEHUS Ha OOHY CTPOKY H T. II.

B xypce DEV2 paccmaTpuBaeTcs Opyroe pellleHHe 9TOM 3afady C IIOMOIIbIO0 II0Ib30BaTENIbCKUX arperaTHhlXx QyHKINHN.

2. CniusiHMEe OTCOPTHPOBAaHHLIX HAOOPOB



OTa peanu3anusa npefrnojiaraeT, 4YTO YuCjla He MOT'YyT UMETh HeOIIpeaeJIeHHbIe 3Ha4YeHUuA NULL.

=> CREATE FUNCTION merge(cl refcursor, c2 refcursor)
RETURNS SETOF integer
AS $$
DECLARE
a integer;
b integer;
BEGIN
FETCH c1 INTO a;
FETCH c2 INTO b;
LooP
EXIT WHEN a IS NULL AND b IS NULL;
IF a < b OR b IS NULL THEN
RETURN NEXT a;
FETCH c1 INTO a;
ELSE
RETURN NEXT b;
FETCH c2 INTO b;
END IF;
END LOOP;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION
TIpoBepsieM.

=> BEGIN;

BEGIN

=> DECLARE cl CURSOR FOR
SELECT * FROM (VALUES (1),(3),(5));

DECLARE CURSOR

=> DECLARE c2 CURSOR FOR
SELECT * FROM (VALUES (2),(3),(4));

DECLARE CURSOR

=> SELECT * FROM merge('cl','c2');

(6 rows)

=> COMMIT;

COMMIT

=> \c postgres

You are now connected to database "postgres" as user "student".
=> DROP DATABASE plpgsql_cursors;

DROP DATABASE



