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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.
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|_|pI/I‘—II/IHbI NCMNOJ1Ib30BaHNA Pos{,gres

Kypcop mogpa3ymeBaeT UTepaTuBHYIO 00pabOTKY

TI0JIHasE BBIOOPKA 3aHUMaeT CJTULIKOM MHOTO MaMsITH

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

Crocob oTJaTh yrpae/ieHre BbIOOPKOI KJIMEHTY

JeliCTBUTeIbHO TpebyeTcst mocTpoyHasi 00paborka (0ObIUHO HeT)

C KoHUenuueln KypcopoB Mbl Y)XXe 3HaKOMbI N0 TeMe «ApxuTekTypa. ObLiee
yCcTpouncTBo PostgreSQL». Tam peub Lia 0 Kypcopax Kak 0 BOSMOXHOCTH,
npefocTaB/ISeMOn CepBepoM, U Mbl CMOTPESIN, KaK K 3TO BO3MOXHOCTU
obpawartbca cpeacteamm SQL. Tenepb NOroBOpUM O TOM, Kak
MCNOJIb30BaTh Te Xe camble Kypcopbl B A3blke PL/pgSQL.

Moyemy BOOOLLE MOXET BO3HUKHYTb HEOOXOLMMOCTb B Kypcopax?
JeknapatneHblii SQL B NepByto oyepenb npegHasHayeH Ansa padorsl

C MHOXeCcTBaMn CTPOK — B 3TOM ero cuiia n npemmyuiectso. PL/pgSQL,
Kak npouenypHbIn A3blK, BbIHY)XAEH paboTaTtb CO CTpoKaMu No ofHOM 3a
pas, UCnosib3ys ABHbIE LNK/bl. DTOr0 KakK pa3 MOXHO A0OUTLCH, UCNOSb3YA

KypCopbl.

Hanpumep, nonHas BbIGopKa MOXET 3aHMMaThb C/IMLIKOM MHOMO MecTa, Tak
4TO NpUXoauTCs obpabdaTbiBaTh Pe3ynbTaThbl N0 YacTaM. nn Tpebyetca
BblI6OpKa HEM3BECTHOIO 3apaHee pa3Mmepa — TO eCTb B NPOLIECCE BbIOGOPKM
HY>XHO BOBPEMS1 OCTAHOBUTLCS. VInn ecTb HEOBXOAMMOCTb NPeaoCTaBUTb
ynpaBneHne BblI6OPKOI KINEHTY.

(OfgHako elle pa3 OTMETUM, YTO, XOTA HEOBXOANMMOCTb TaKoi MOCTPOYHOM
06paboTKM MOXET BO3HMKATb, BO MHOIMX C/ly4yasix ee MOXHO 3aMeHUTb
ynctbiMm SQL, 1 KOA B UTOre OKaxKeTCs npole 1 byaet boicTpee paboTaTb.)
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O6bABMEHME U OTKPbITUE Pos{gres

HecBsi3aHHBIe C 3aITPOCOM KYPCOPHbIe TiepeMeHHbIe

00BABIgETCS repeMeHHad Tuma refcursor
KOHKpETHbeI 3dl1pOC YKd3bIBA€TCsA ITPKU OTKPBITUH

HeT B SQL
CBs3aHHbIe C 3allpOCOM KyPCOpPHbIe TiepeMeHHbIe ”

1pY 0OBSIBIIEHUM yKa3bIBaeTCsl 3arpoc (BO3MOXKHO, C TapaMeTpamHM)
TIPY OTKPBITHU YKa3bIBalOTCs (haKTHUeCKHe 3HaUeHUsl [TapaMeTpoB

OcobeHHOCTH
3HaueHue KypCOpPHOM IepeMeHHON — UMSsI Kypcopa
(MO>KHO 3a/]aTh SIBHO WJIM CTeHepuUpyeTCsl aBTOMaTH4eCKH)

nepemenHble PL/pgSQL B 3anpoce cTaHOBATCS HesIBHBIMU [1apaMeTpaMu
(3HaueHus OJCTaB/ISIFOTCS IPU OTKPBITHM KypCopa)

3ampoc Mpe/iBapUTeIbHO MOATOTaB/IMBAETCS

Kak mbl Bugenun, B SQL Kypcop 06bABMANCA N OTKPbIBaAJICA OAHOBPEMEHHO
komaHaon DECLARE. B PL/pgSQL 310 ABa oTAenbHbIX Wara. Kpome Toro,
ANA focTyna K Kypcopam UCNoJib3YHTCA Tak Ha3biBaeMble KypCOpHbIe
nepemMeHHble, umetome Tun refcursor U, pakTnyecku, cogepxaiime nma
Kypcopa (npuyem ec/n He yKasbiBaTb 3T0 UMSA ABHO, PL/pgSQL cam
N03ab0TUTCS O ero YHUKasIbHOCTN).

KypCOpHY0 NepeMeHHy0 MOXHO 06bSIBUTb, HE CBA3bIBAst €€ C KOHKPETHbIM
3anpocoM. Torga npu oTKPLITUN Kypcopa HYXHO 6y/1eT yka3aTb 3arnpoc.

Apyroii BapnaHT — yxe npu 06bABIEHUM NepeMeHHO yka3aTb 3anpoc,
BO3MOXHO C napameTpamu. Torga npu oTKPbITUKN Kypcopa yKasbiBatoTcsl
TONbKO (hakTMUeckne napameTpsbi.

O6a cnocoba paBHOLEHHbI; KAKOW NUCMOo/b30BaTb — A€e/10 BKyca. 1 B TOM,
N B APYroM BapuaHTe 3anpoc MOXET UMETb HESIBHbIE NapameTpbl —
nepemeHHble PL/pgSQL.

HanomMmHum, uto 3arpoc, OTKprTbII7I C NOMOLUWbH KypCcopa, aBTOMaTtn4yeckun
noagroTaB/IMBaETCA.

https://postgrespro.ru/docs/postgresgl/12/plpgsal-cursors#PLPGSQL-CURS

OR-DECLARATIONS
https://postgrespro.ru/docs/postgresql/12/plpgsdal-cursors#PLPGSQL-CURS

OR-OPENING




OOBsIB/IEHHE H OTKPHITHE

CozpanuMm Tabauiy:

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

CREATE TABLE

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

HecBsizaHHasi mepeMeHHast:

=> DO $$
DECLARE
-- obbABNeHWe nepemMeHHOM
cur refcursor;
BEGIN
-- CBf3biBaHME C 3anpocoM U OTKpbITME Kypcopa
OPEN cur FOR SELECT * FROM t;
END;
$$;

DO

CBsi3aHHas IepeMeHHasi: 3allpOC YKa3bIBAeTCs yXKe IPHU 00bsiBIeHuu. [Ipu 9TOM IepeMeHHasi Cur UMeeT TOT XKe THIl
refcursor.

=> DO $$

DECLARE
-- obbaABNeHue U cBA3bIBaHUE nepemeHHoﬁ
cur CURSOR FOR SELECT * FROM t;

BEGIN
-- OTKpbITME Kypcopa
OPEN cur;

END;

$$;

DO

[Ipu UCIIOIb30BAHUY CBSI3aHHOM IIEPEMEHHOM KypCOp MOXKHO OGBSIBUTE C ITapaMeTPaMH.
O6paTuTe BHUMaHUe Ha YCTPAHEHHE HEOOHO3HAYHOCTH UMEH B 9TOM U CJIEAYIOLIEM [IpHMepax.

=> DO $$
DECLARE
-- obbABNeHMe M CBsA3biBaHME NepemMeHHOW
cur CURSOR(id integer) FOR SELECT * FROM t WHERE t.id = cur.id;
BEGIN
-- OTKpbITUE Kypcopa C yKa3aHuem akTU4YeCKUX napameTpoB
OPEN cur(1l);
END;
$$;

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

=> DO $%
<<local>>
DECLARE
id integer := 3;
-- obbsBNEHME M CBsA3bIBAHUE NEepeMeHHOM
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 HCIIONIb30BaTh He TobKO KoMaHay SELECT, Ho u mo6yio Apyryio, BO3BPAIIAIONIYIO Pe3yIbTaT
(manpumep, INSERT, UPDATE, DELETE c ¢pa3oit RETURNING).
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Onepaunm ¢ Kypcopom Posjgres

B SQL
pasmep BblIGOPKM

BbI60pKa onpepensiercs

TOJIBKO I10 OﬂHOﬁ CTPOKe

O6paiiieHue K TeKyIIel CTpoKe Kypcopa

BO3MOJKHO TOJIBKO /|15 IPOCTBIX 3alIPOCOB
(opHa Tabnuija, 6e3 rpyNIMMPOBOK U COPTUPOBOK)

OO6bIuHO 00paboTKa BBITIOMHSETCS B L[UKJIe

ok FOR no kypcopy
uk1 FOR 1o 3ampocy 6e3 siBHOTO OIpeziesieHust Kypcopa
B SQL

3aKprTI/Ie DECLARE

WITH HOLD
SIBHO W/IM aBTOMdTH4YeCKHU IIPU 3aBepPIIe€HWH TPaH3dKINKN

Bbli6opKa AaHHbIX U3 Kypcopa Bo3moxHa B PL/pgSQL To/1bKO NOCTPOYHO.
Ana atoro cnyxut komaHaa FETCH INTO.

Ecnun 3anpoc goctato4yHo npocTon (ogHa Tabnuua, 6e3 rpynnmpoBOoK U
COPTMPOBOK), TO B Npouecce paboTbl C KYPCOPOM MOXHO obpallarbca
K TEKYLLEN CTpoke, Hanpumep, B komaHgax UPDATE vnn DELETE.

MpoueaypHas 06paboTka AaHHbIX NogpasymMeBaeT paboTy C LUnKIamu.
MOXHO opraHn3oBartb nepebop n 06paboTKy BCEX CTPOK, BO3BpaLLaeMbIX
KYpPCOPOM, C MOMOLLLIO TEX YNPaBAALWKUX KOMaHA, YTO Mbl YXXe 3HaeM.
Ho, NOCKO/bKY YacTo HY)XEH MMEHHO Takoi umkn, B PL/pgSQL ecTb
cneunanbHaa komaHga FOR. LlenouncneHHblin BapnaHT FOR Mbl yxe
BuAenn B TeMe «O630p 1 KOHCTPYKL MM A3blKax», a 3TOT BapuaHT paboTaet
C Kypcopom. bornee T0ro, ecTb elle oauH BapmnaHT unkna FOR, B KOTOpoOM
He TpebyeTcsa faxe 00bABNEeHUA Kypcopa — B KOMaHe yKa3blBaeTCcsa cam
3anpoc.

Kypcop MOXHO 3aKpbITb ABHO KOMaHaoi CLOSE, HO OH B Nlto60M criyvae
OyAeT 3aKpbIT NPY OKOHYaHUM TpaH3akumu (B SQL Kypcop MoxeT
OoCTaBaTbCA OTKPbITbIM M MOC/Ee 3aBepLUEeHUA TpaH3aKLnKn, ecnn ykasatb
dopasy WITH HOLD).

https://postgrespro.ru/docs/postgresqgl/12/plpgsal-cursors#PLPGSQL-CURS
OR-USING

https://postgrespro.ru/docs/postgresgl/12/plpgsql-cursors#PLPGSQL-CURS
OR-FOR-LOOP




Onepanuu ¢ KypcopoM

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

YTto GymeT BEIBEIEHO Ha 9KpaH?

=> DO $$
DECLARE

cur refcursor;

rec record; -- MOXHO MCNOJb30BaTb U HECKOJNIbKO CKaJisipHbIX 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 I[UKJIE, KOTOPHIH MOXKHO OPTaHU30BaTh TaK:

=> DO $$
DECLARE
cur refcursor;
rec record;
BEGIN
OPEN cur FOR SELECT * FROM t;
LOOP
FETCH cur INTO rec;
EXIT WHEN NOT FOUND; -- FOUND: BbiGpaHa nu o4epepHas cTpoka?
RAISE NOTICE 'S%', rec;
END LOOP;
CLOSE cur;
END;
$$;

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

Ho uTo6E HE mHcaTh MHOTO KOMaH[I, ucnois3yite nuka FOR mo Kypcopy, KOTOPHEIH [ejlaeT POBHO TO 3Ke CaMoe:

=> DO $$
DECLARE
cur CURSOR FOR SELECT * FROM t;
-=- nepeMeHHasa UUKJ/a 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, MoxHO BooO1e 0G0ATHCE 6e3 SIBHOM PaGOTHI C KyPCOPOM, €CJIHM LIMKJI — 3TO BCE, YTO TpebGyeTcs.
CkOOKM BOKDYT 3aIllpoca He 00s3aTesbHbI, 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 s mo60ro IIUKiIa, MOXKHO YKa3aTh METKY, YTO MOZKET 0Ka3aThCs MOJIE3HBIM BO BIIOKEHHBIX IIMKJIAX:
YTo OyHmeT BBIBEIEHO?

=> 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,Pa3)
NOTICE: (1,Pa3), (2,0Ba)
DO

TTocne BeimonHeHus 1ukia nepemensas FOUND no3BonsieT y3HaTh, Obl1a 11 o6paboTaHa XOTst ObI ODHA CTPOKA:

=> DO $$
DECLARE

rec record;
BEGIN

FOR rec IN (SELECT * FROM t WHERE false) LOOP

RAISE NOTICE 'S', rec;

END LOOP;

RAISE NOTICE 'Bbina nu Kak MUHUMYM opHa utepauua? %', FOUND;
END;
$$;

NOTICE: Bbina nM Kak MMHUMYM opfHa uTepauusa? f
DO

Ha Tekymiyo CTPOKy Kypcopa, CBS3aHHOTO C IIPOCTHIM 3aIIpOCOM (1o opgHOM Tabmnune, 6e3 rpynnupoBOK U COPTHPOBOK)
MOZKHO cocnaThCsi ¢ momolnpio npenioxenuss CURRENT OF. Tunuunbiii mpuMep — 00paboTKa nakeTa 3aflaHuil B IIUKIIE;
I7Is1 3TOTO IO TabJIuIle 3aJaHui OTKPHEIBAETCSI KYPCOP U CTaTyC 3afaHUM U3MEHSIeTCS II0 MEPE UX BEIIIOJIHEHUS.

=> 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 || ' (obpabotaHo)' WHERE CURRENT OF cur;
END LOOP;
CLOSE cur;
END;
$$;
DO

=> SELECT * FROM t;
id | s

1 | Pa3 (obpaboTtaHo)

2 | Osa (obpaboTaHo)

3 | 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, aHaJTOTUYHBIN pPe3yIbTaT MOXKHO IOIYyYHUTh, SBHO yKa3aB B komauge UPDATE unu DELETE
yHuKanbHbM K04 Tabmumel (WHERE id = rec.id). Ho CURRENT OF pa6oTaet GricTpee u He TpeOyeT Halu4dusi HHAEKCa.

CneJ:[yeT 3aMEeTHUTh, 4YTO B OOJIBIIIOM YHCIIE CJIy4daeB BMECTO HUCIIOJIb30BaHUA IIUKJIOB MO2KHO BBIIIOJIHUTH 3aa4y OOHUM



onepaTtopoM SQL — u 3T0 GyzmeT mpottie u elle 6ricTpee. YacTo HUKIILL UCIIOIB3YIOT IIPOCTO IIOTOMY, YTO 9TO 6oJiee
TIPUBLIYHEIH, «IIPOLIEAYPHLIN» CTUIIb IpOrpaMMupoBanusi. Ho [ist 623kl HAHHEIX 3TOT CTUJb HE TOOXOOUT.

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

TakoM ITUKJI 3aMeHSeTCS OMHOM IIPOCTON KOMaHIOM:

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

BEGIN

id | s

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

(3 rows)

DELETE 3
ROLLBACK
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[lepenaya Kypcopa KNneHTy Posggres

o6cnyxuBarLwuii npowecc

KNNEeHTCKoe
npunoxexHune

<

D refcursor

% dyHKUmMs Ha PL/pgSQL

\> kypcop (nopTan)

Kak y>ke roBopusiocb, KypcopHasi nepemeHHas PL/pgSQL (Tuna refcursor)
cofepXuT umsa oTkpbiToro SQL-kKypcopa. Koraa roBopaTt 0 Kypcope Kak

0 NaMATW, OTBEAEHHOI B 0OC/TYXXMBaKOLEM npouecce AN1a XpaHeHUs
COCTOSIHMSA, UCMNONb3YKT TEPMUH TOPMarl.

Taknm obpasom, thyHKUMA Ha PL/pgSQL MOXET OTKpPbITb KYpCOp 1 BEPHYTb
ero Ums KNneHTy. Janblie KANEHT CMOXET paboTaTb C KYpCOpPOM Tak, Kak
OyATO OH CaM ero 1 OTKpbl/, HO A0CTYN OyAeT UMETb TOJIbKO K TEM AaHHbIM,
KOTOpble eMy NpefocTas/ieHbl. ITO AaeT elle oAnH cnocob opraHusaunm
B3aMMOAENCTBUA NPUIOXKEHUS U 6a3bl AAaHHbIX.



Ilepemaya Kypcopa KJIHEHTY

OTKpOeM KypCcop U IIOCMOTPUM 3HaUYeHUe KyPCOPHOU epeMeHHOMU:

=> DO $%

DECLARE
cur refcursor;

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

END;

$$;

NOTICE: <unnamed portal 10>
DO

910 MM Kypcopa (rmopTasa), KOTOPHY ObIJI OTKPHIT Ha cepBepe. MMs ObII0 CreHepupOBaHO aBTOMAaTHUYECKH.
[Ipu XKenaHWM UMsI MOZKHO 3afaTh SBHO (HO OHO [OJIZKHO OBITH YHUKAJILHEIM):

=> 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 uMsd:

=> 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

KymeHT HaYMHAET TPAH3aKIIWIO, BEI3EIBAET DYHKITNIO, Y3HAET UMS KypCcopa U IOJIy49aeT BO3MOXKHOCTb YUTATh U3 HETO
maHHBIe. Kak IMEHHO 3TO CcIeslaTh — 3aBUCUT OT sI3bIKa IIporpaMMmupoBaHus. Ha psql aTo menaercs Tak:

=> BEGIN;

BEGIN

=> SELECT t_cur() AS curname \gset
=> \echo :curname

<unnamed portal 11>

=> FETCH :"curname"; -- KaBblMKM HYXHbl U3-3a CNeLCUMBOJIOB B MMEHU
id | s
mmme e e e e e e a
1 | Pa3 (o6bpaboTaHo)
(1 row)
=> COMMIT;
COMMIT

YTOOHI KJIMEHTY OBLJIO IIPOIIE, MOXKHO IO3BOJIUTH €My CaMOMY YCTAaHABIUBATh 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 yIPOIIaeTCs:
=> 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 3@ OfWH
BEI30B (pyHKIIMK o0ecnednTs KiInueHTa nHpopMaluel u3 pa3Helx TabIull, eCIu 3TO0 He00X0ouMO.

AnBTEepHATUBHBIM ITOAX0N — CpPal3y BHIOPATh Bce HEOOXOOUMEIE TaHHLIE HA CTOPOHE cepBepa U cHOPMHUPOBATH U3 HUX
mokyMeHT JSON unu XML. Pa6orta ¢ atumMu dopMaTtaMu paccMaTpuBaeTcs B Kypce DEV2.
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Toru Posigres

Kypcop no3BossieT ronyyarb
1 o6pabaTbiBaTh JaHHbBIE TIOCTPOYHO

[ukn FOR yripoiijaeT paboTy ¢ Kypcopamu

O6paboTKa B LMK/Ie ecTeCTBeHHa /1Jisl TIPOLIeZlyPHBIX S13bIKOB,
HO 3TUM He CTOUT 3/710yTI0TPeO/IsATh

10
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Mpaktuka L Posigras

1. W3menute dyHkimto book_name: ecmm y KHUTHM OoJibIlie AByX
aBTOPOB, TO B Ha3BaHMH YKa3bIBAKOTCS TOJILKO MEepBbIe /1Ba
Y B KOHLIe 100aB/IsieTCs «U [ip.».

[TpoBepswTe paboTy dyHkmu B SQL 1 B NIPUIO)KEHUH.

2. TlompobGyiite HanMcaTh 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 OOIIOJIHUTEJIPHBIM ITIapaMeTPOM — MaKCHMaJIbHOE€ YHCJIO aBTOPOB B Ha3BaHUU.

ITockonbKy QYHKIIUS MEeHSIeT CUTHATYPy (YHCII0 M/UIN TUIIH BXOIHEIX ITapaMeTpoB), ee HeoOX0OUMO CHavala yoaauTh, a
IIOTOM CO3JaTh 3aHOBO. B maHHOM ciydae y QyHKIIUK €CTh 3aBUCHUMEIN 06BbEKT — IIpefcTaBieHue catalog v, B KOTOpoM oHa
ucnonb3yercs. [IpeacTaBieHne ToXkKe IPUAETCS Tepeco3naTh (B peanbHOM paboTe BCe 9TH OeHCTBUSA HaAO BHITIOIHSTE B
OOHOM TPaH3aKIIWM, YTOOH U3MEHEHUS BCTYIIUJIU B CUTy aTOMapHO).

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

NOTICE: drop cascades to view catalog v
DROP FUNCTION

=> CREATE OR REPLACE FUNCTION book_name(
book_id integer,
title text,
maxauthors integer DEFAULT 2

)

RETURNS text

AS $$
DECLARE
r record;
res text;
BEGIN
res := shorten(title) || '. ';
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 O Y
4 | Bonna u mup. Tonctom J1. H.
2 | Mymy. Typrenes WN. C.
5 | MyTewecTBus B HEKOTOpble yAaneHHble CTpaHbl.... CBupt [.
1 | Cka3ka o uape CantaHe. MywkuH A. C.
3 | TpymHo 6biTb 6oroMm. Ctpyraukuin A. H., Ctpyraukun B. H.
6 | XpectomaTtus. Mywkun A. C., Tonctom JI. H. u pp.

(6 rows)

2. BapuaHT Ha yuctoMm SQL



=> CREATE OR REPLACE FUNCTION book_name(
book_id integer,
title text,
maxauthors integer DEFAULT 2
)
RETURNS text
AS $$
SELECT shorten(book_name.title) ||
o
string_agg(
author_name(a.last_name, a.first_name, a.middle_name), ', '
ORDER BY ash.seq_num
) FILTER (WHERE ash.seq_num <= maxauthors) ||
CASE
WHEN max(ash.seq_num) > maxauthors THEN ' w pp.'
ELSE '
END
FROM  authors a
JOIN authorship ash ON a.author_id = ash.author_id
WHERE ash.book_id = book_name.book_id;
$$ STABLE LANGUAGE sql;

CREATE FUNCTION
=> SELECT book_id, display_name FROM catalog_v;

display name

I

--------- +
| BoitHa n Mup. Tonctow JI. H.

| Mymy. Typrenes W. C.

| MyTewecTBuUs B HeKOTOpble ypoaneHHble CTpaHbl.... CBudT O.

| Cka3ska o uape Cantane. MNywkuH A. C.

| TpynHo 6biTe 60orom. Ctpyraukuin A. H., Crtpyraukuin b. H.

I

XpectoMaTtua. Mywkud A. C., Toncton JI. H. n pp.

—OoO WL UuN S

(6 rows



[1pakTuka POQSFEE

1. TpebyeTcs pacrnipefie/TUTh Pacxo/ibl Ha 37IEKTPO3HEPTHI0
T0 OT/Ze/laM KOMIIaHUU MPOTOPLIMOHAIEHO KOJTMYeCTBY
COTPY/IHUKOB (TlepeueHb OT/Ie/I0B HaXOAUTCs B Tabuile).
Hamwmivte GyHKIHIO, KOTOpast IPUMET O0IIyI0 CYMMY pacXo/ioB
U 3amuilieT pacripe/ie/ieHHble PacXo/[bl B CTPOKU TaO/IULIBI.
Yucna OKpyIVIsiOTCS [0 KOTleeK; CyMMa pacxo/ioB BCeX OT/ZeJIOB
JIO/DKHA B TOYHOCTH COBMA/IaTh C 0011jeli CyMMOM.

2. Hammmmre TabMMuHYIO (QYHKIMIO, UMUTHPYIOIIYIO COPTHPOBKY
cusiHieM. OYHKIUS IPUHUMAET /IBe KypCOPHbIe [IepeMeHHbIE;
00a Kypcopa yKe OTKPBIThI ¥ BO3BPAI[AOT YIIOPSiIOUeHHbIE 10
HeyOBIBaHUIO 1]e/ible urcia. TpeOyeTcs BbiZiaTh 0010
YTIOPSIZIOUEHHYTO 10 CJIe/I0BATeTILHOCTE YMCes U3 000UX
HCTOUHUKOB.

12

1. B kayecTBe Ta6]'II/ILIIbI 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;
Oxungaemblin pesysnbtart nocne Bbi3oa hyHkumn ¢ napamerpom 100.00:

expenses

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

Hanpumep, ecnv nepsblii Kypcop Bo3BpalllaeT nocnenoBarenbHocTb 1, 3, 5,
a BTopoii — 2, 3, 4, TO 0XUAaeTcsi pesynbrar:



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 (10),(10),(10);
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(100.00);

distribute expenses

id | employees | expenses
] Femm e -
1| 10 | 33.33
2 | 10 | 33.34
3 10 | 33.33
(3 rows)

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

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

2. CiusiHMEe OTCOPTHPOBAaHHLIX HAOOPOB



OTa peanu3anusa npenrnojiaraeT, 4YTO YHCjla 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)) t;

DECLARE CURSOR

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

DECLARE CURSOR

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

(6 rows)

=> COMMIT;

COMMIT



