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LIEJTA

N

L

* (CoBMeCTHOe XpaHeHue AaHHbIX U anropuTMOB
* [lporpamMmmpoBaHMe Ha CTOPOHEe cepBepa
* [lapameTpusaums

[MTPOBJIEMA
* HeT cTaHpapTa

* MHoOrme CMHTaKcM4yeckne KOHCTpyKuumn npuwnmn us 4rl,
MCMNONb30BaABLLMX BCTPOEHHbIN SQL
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PSQL lNo3BongeTr ncnosib3oBaTthb

N

* XpaHuMble npoueaypsl
* XpaHuUMble PYHKLNN
° MakeTbl

* TpuUrrepsl

* BbIMNOSIHUMbIE BTOKU
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XpaHUMbIe npoueaypbl

N

[1lpenmyLlecTBa UCMoNb30BaHNA

® MOAYJIbHOCTb

* VrIpoweEHNE NMNoAAEP>KKHU I'IpVIJ'IO)KGHVIVI
® yBE/INYEHUNE NMPON3BOANTEIIbHOCTH

Tunobl

* BbiNONHMMbIE (executable)
e cenekTuBHble (selectable)
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oneMeHTbl PSQL

N

MoaupuumpoBaHHble DML — onepaTopbl
NTOKANbHbIE NEPEMEHHbIE

OCHOBHble KOHCTPYKUUK Kaccnyeckux Al
cpeacTtBa Ans paboTbl C UCKITHOYEHUSMU

He gonycTtuMbl onepaTtopbl DDL, onepaTtopsbl CTapTa U
3aBepLleHna TpaH3aKuun, Ho

€CTb BO3MOXXHOCTb paboTbl C f1t0bbIMM onepaTopamy,
3anncaHHbIMK B BUAE CMMBOJIbHON CTPOKM

YepabiHuesa M.A., UMMuKH
HODY, 2023




N

3aro/ioBOK U Teno

{CREATE | RECREATE | ALTER | CREATE OR ALTER }

CREATE OR ALTER...
AS

BEGIN

END

YepabiHuesa M.A., UMMuKH
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CornacoBaHue CUHTaKCcUCa

N

L

KOHPAMKT MCMONb30BaHMA ;) ANS Pa3HbIX Lenen

SET TERM  ;

CREATE | RECREATE | ALTER } PROCEDURE <umMs>
(< crimcok BXOAHbIX NapamMeTpoB>)]
RETURNS (< CrivcoK BbIXOA4HbIX MapameTpos>)]
AS
[ < 06BSB/IEHNS JTIOKA/IBHBIX TEDEMEHHBIX> ]
BEGIN
<O04MH NI HECKOJILKO OJI0KOB 0NMepaTopos>
END #

COMMITA

SET TERM ; A
YepabiHuesa M.A., UMMuKH

O®Y, 2023




CornacoBaHue CUHTaKCcUCa

N

// areHTbl, KOTopble He paboTann Co CKNaAoM, 3aZlaHHbIM MO Ha3BaHUIO

create or alter procedure P1 (  SNAME char(20) )
returns ( SAGENT char(20) )
as
begin
for select a.name_ag
from agent a
where not exists (select 1
from operation op join warehouse w using(id_wh)
where a.id_ag=op.id_ag and w.name= :SNAME)
into :sAGENT do
suspend;
end

YepabiHuesa M.A., UMMuKH
HODY, 2023




N

CuHTaKcuc (He NonHbIn)

CREATE PROCEDURE procname [ (<inparam> [, <inparam>
RETURNS (<ocutparam> [, <outparam> ...])
{<psgl-body> | <external-body>}

<psgl-body> ::=
AS
[ <declaraticns>]
BEGIN
[<PSQL statements>]
END

<external-body> ::=
EXTERNAL NAME '<extname>' ENGINE <engine>
[AS <extbody>]

YepabiHuesa M.A., UMMuKH
HODY, 2023




O6bsABNEHNE NOKAJIbHbIX NEPEMEHHbIX

N

DECLARE [VARIABLE] <ums> < turr> [NOT NULL]
[ =< Ha4asibHoe 3HaYeHNE> |;

N ona nepeMeHHbIX, 1 N4 napaMeTpoB BO3MOXHO B KayeCTBe TUMa UCMOb30BaTb
AOMEH N TUM KOJIOHKHU CYLLI,ECTBYI-OLLI,EIZ Tabnuupl

CREATE OR ALTER procedure P1
( NAME type of column WAREHOUSE.NAME)
returns ( AGENT type of column AGENT.NAME_AG)

YepabiHuesa M.A., UMMuKH
HODY, 2023 10




Icnonb3oBaHMe JIOKaJIbHbIX NeEPEMEHHbDbIX

N

OcobeHHOCTb B onepatopax DML
(select, insert, update, delete, execute procedure)
JOMKHbI NpeaBapaTbCs NPEPUKCOM «:»

JTO «Hacneaune» BCTpoeHHoro SQL B 4A3bIKK NMpOrpaMMmUpoBaHms

YepabiHuesa M.A., UMMuKH
HODY, 2023 11




BcTpoeHHbin SQL
~EXEC SQL — BEGIN DECLARE SECTION;

int emp_no;
char [30] fname, [30]lname;
EXEC SQL END DECLARE SECTION;

EXEC SQL
CONNECT .. .\employee.fdb’ USER 'STUDENT’ PASSWORD ‘123abc’;
emp_no=120;
EXEC SQL
SELECT FIRSTNAME, LASTNAME
FROM EMPLOYEE WHERE EMP_NO = :emp_no

INTO :fname, :Iname; YepabiHueBa M.N., UMMuKH
HODY, 2023 12




N

Icnonb3oBaHMe JIOKaJIbHbIX NeEPEMEHHbDbIX

" declare variable min_price numeric(15,2);
begin

min_price = 0.1;

update OPERATION

set price=price*1.5
where price< :min_price;
end
lIBXOAHbIE U BbIXOAHbIE NApaMEeTPbl, TOXE NNOKa/lbHble NnepeMeHHbIe

YepabiHuesa M.A., UMMuKH
HODY, 2023 13




CTpyKTYypHble onepaTtopbl PSQL

N

BEGIN ... END

bnok

<MIEPEMEHHAA> = <BbIPAXEHNE>

OnepaTtop npuceamBaHuUs

MHOroCcTpoYHbI KOMMEHTaPUA

KoMmmMmeHTapun 0o KOHLa CTPOKK

IF (...) THEN ... OnepaTtop BeTBMEHUS
[ELSE ...]

WHILE (...) DO ... OnepaTtop uuMkna
EXCEPTION ... Bbi3BaTb UCKNOYEHME

YepabiHuesa M.A., UMMuKH
HODY, 2023 14




CTpyKTYypHble onepaTtopbl PSQL

N

LEAVE [label] 3aBepLUNTb LUKIT

CONTINUE [label] [MpoOoMmKUTb UTEepaunto Lukna

EXIT 3aBepLwmnTb npouenypy

WHEN .... ObpaboTtaTb UCKNo4YeHnEe

SUSPEND [na npouenyp Bblbopa, nepenaeT ogHy CTPOKY

pesynbrara, NpUocTaHaBMBaga BbIMOSIHEHME
npouenypbl 40 TEX NOpP, NOKa 3Ty CTPOKY HE MOonyyuT
Bbl3BaBLLEE MPUSIOXeHKE.

[1ns BbINONHMMBIX Npoueayp akeueaneHteH EXIT

EXECUE Bbi30oB npouenypbl UM BbINOMTHEHWE BblpaXXeHUs,
{STATEMENT] cogepxatuero onepartop DML
PROCEDURE}

YepabiHuesa M.A., UMMuKH
HODY, 2023 15




N
N

OAaHocTpouHbIN onepaTop SELECT

SELECT

<crieyngukayns oreparopa SELECT >
INTO
< CITUCOK JIOKa/TbHbIX MMEPEMEHHbIX>

MOXXHO CUMTaTb ONepaTopoM NpUcCBanBaHUS a1s KopTexa
[onyctMoO MCNoNb30BaThb B Cllydae KOPPEKTHOCTH
<var> = (select ... from ...);

YepabiHuesa M.A., UMMuKH
HODY, 2023 16




[1pnmep

N
N

SELECT SUM(BUDGET), AVG(BUDGET)
FROM DEPARTMENT

WHERE HEAD_DEPT = :head_dept

INTO :tot_budget, :avg_budget;

max_salary = (select max(salary)
from employee
where job_country= :cntr);

YepabiHuesa M.A., UMMuKH
HODY, 2023
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MHOrocTpoyHbin onenaton SELECT

NG KprOprlﬁ LK F{:Iljselecrt stmt>
* Peanusyet nepebop CTpoK, [INTC <variables>]
B03BpaLLEEM5X 3aMPOON oo o s
FOR SELECT
< crieyngukaymnsg oneparopa SELECT >

INTO < crmcok nepemerHHbix> DO
BEGIN

<6710k 06paboTKIr>

[SUSPEND; ]

[ WHEN ... <o06pabortka nckritodeHns >|

END
YepagbiHuesa M.A., UMMunKH
HODY, 2023 18




[1pnmep

—sum=0;——
for select salary from employee
where dept_no = :DN // DN — HOMep oTaena
into :SL do
begin

sum = sum +SL;

-- suspend; // Bo3BpallaeT CyMMy <«HapacTalowmM UTOrom»
end
suspend; //vToroBast cyMMma

YepabiHuesa M.A., UMMuKH
HODY, 2023 19




OnepaTtop SUSPEND

N

* [lepepaeT 3Ha4YeHUS BbIXOAHbIX NAapaMeTpoB B bydep

 [lpnocTaHaBNMBAET BbINOSHEHME XPaHUMOM npoLeaypbl (610ka) Ao TeX
nop, NoKa Bbl3blBaloLLLIAs CTOPOHA HE MONYyYUT coaep)kmMoe bydepa

*  BbINOSIHEHME NMPOAO/HKAETCA C OnepaTopa, HENOCPEACTBEHHO

cnepytoulero 3a SUSPEND

*  llcnonb3oBaHWe BHYTPU LKA NO3BONSET chopMMpoBaTb Ha Bbixoae
npoueaypbl Tabnuuy

YepabiHuesa M.A., UMMuKH
HODY, 2023 20




N

Kypcopbl

L

To)ke NoHATUE, NpuLlellee U3 «BCTpoeHHoro SQL»

#® Kypcop cBsi3biBaeTcs ¢ onepatopom SELECT
# Pabota c kypcopom — OPEN, FETCH, CLOSE

3arnpoca 1 NOMeLLAEeT ero B creunanbHyo 0bnactb, KoTopas
ncnonb3yetcs B onepauumn FETCH (SQLDA)

YepabiHuesa M.A., UMMuKH
HODY, 2023

# OnepaTtop OPEN 3anpawwuBaeT y CYB/l onncanne Tabnuubl pe3ynbTaTtoB
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BcTpoeHHbIn SQL

EXEC SQL

" DECLARE to_be_hired CURSOR FOR
SELECT D.DEPARTMENT, D.LOCATION, P.DEPARTMENT
FROM DEPARTMENT D JOIN DEPARTMENT P
ON (AND D.HEAD_DEPT = P.DEPT_NO)
WHERE D.MNGR_NO IS NULL;
EXEC SQL OPEN to_be_hired;
EXEC SQL FETCH to_be_hired INTO :depthame, :Iname, :head_deptname;
while (! sqlca.sqglcode ) {
cout<< deptname <<" | "<< Iname " | "<< head_deptname;
EXEC SQL FETCH to_be_hired INTO :deptname, :lname, :head_deptname;

)
EXEC SQL CLOSE to_be_hired

" YepgbiHuesa M.W., UMMuKH
HODY, 2023
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Kypcopbl B PSQL

N

DECLARE <nma> CURSOR FOR
(< crieynurkayns oneparopa SELECT>);

OPEN <unmsi>;
FETCH <nma>

INTO < crimcok nepemerHHbIx>;

ROW_COUNT - 1/0 sepHyn nu FETCH cTpoky
CLOSE <unmga>:

YepabiHuesa M.A., UMMuKH
HODY, 2023
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[1pnmep

create or alter procedure AG_LIST ( TOWN type of column AGENT.TOWN)

returns ( NAME type of column AGENT.NAME_AG)
as
declare C_AG cursor for ( select AG.NAME_AG from AGENT AG
where AG.TOWN = :TOWN);
begin
open C_AG; -- KypCcop HY>XHO 9BHO OTKPbITb
while (1=1) do begin
fetch C_AG into :name;--n3Bne4yb CTPOKY NO Kypcopy
if (row_count=0) then leave; --CTpoK HeET
suspend;
end
close C_AG;--3aKpbITb Kypcop
end

YepabiHuesa M.A., UMMuKH
HODY, 2023
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PepakTupoBaHMe no Kypcopy

N

[Nocne BbinonHeHUsa onepaunn FETCH Kypcop coxpaHseT agpec pacrnosioXKeHus
pe3ynbTaTa, eCc/iM Kypcop CBsi3aH C 3anpocoM K oaHou Tabnuue — 310 agpec
pacnonoxeHus ctpokun tabnuubl (ROWID)

UPDATE <umsa Tabnuubl>

SET <CnuMcok U3MeHeHum>
WHERE CURRENT OF <nmga Kkypcopa>;

DELETE FROM <umsa tabnuubi>
WHERE CURRENT OF <unmsa kypcopa>;

YepabiHuesa M.A., UMMuKH
HODY, 2023
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open C_AG;
—while (1=1)-do
begin
fetch C_AG into :name ;
if (row_count=0) then leave;
if (. ..) -- KaKoe-TO yC/oBMe ANsl areHToB, HaNpUMepP «Ka)Xabln 5-1»

then
update agent set phone=coalesce(phone,'") || '+5'
where current of C_AG; --Mo3nums Kypcopa
suspend;
end
close C_AG;

YepabiHuesa M.A., UMMuKH
HODY, 2023 26




HesaBHbIN Kypcop

T for select AG.name_ag from agent AG
where AG.town=:town

Into :name
as cursor CRU
do begin
if (...)then

update agent set phone=coalesce(phone,' ") || '+5'
where current of CRU;
suspend;
end

YepabiHuesa M.A., UMMuKH
HODY, 2023 27




BbinONHUTL npoueaypy

N

EXECUTE PROCEDURE <npoueaypa> [(<napaMeTpbl>)] ;

[ns npoueayp, BO3BpaLLAoLLIMX Pe3yibTaT

SELECT <. . .>
FROM <npoueaypa> [(<napameTpbi>)]

.. ]

YepabiHuesa M.A., UMMuKH
HODY, 2023
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[1Tpnmep

N

CREATE PROCEDURE = T_KVADR (n

INTEGER)
RETURNS (i INTEGER, kv INTEGER)
AS
BEGIN

/* TEJNNIO NPOLEAYPHLI */
i=1;
WHILE (i<=n) DO
BEGIN
kv=i*i;
SUSPEND;
i=i+1;
END
END

Bbi30B

B KOMaHOHOM OKHe
select * from T_KVADR(10);

B apyroun npoueaype
for select * from T_KVADR(10)

into :Xx, :kvx
do
begin
. -- YTO-TO Aenaem c X u kvx
end

YepabiHuesa M.A., UMMuKH

FOdY, 2023 29



[TlpuMepbl U3 B[] employee
“~"ADD_EMP_PROJ ( emp_no SMALLINT, proj_id CHAR(5))
execute procedure ADD_EMP_PROJ (145,'GUIDE’);

O6paboTka owmnbkn — BblbpacbiBaeT NUCKOYEHNE

DEPT_BUDGET (dno CHAR(3))

Mo HOMepy OTAeNa onpeaensieT ero CyMMapHbIn 6tookeT (BKtoYast BCe
nogotaenst). PekypcneHas.

select * from DEPT_BUDGET ('000");

YepabiHuesa M.A., UMMuKH
HODY, 2023 30




dopMmpoBaHue 1 BbiNOJIHEHUE
SQL-onepaTtopa

“EXECUTE STATEMENT <select-statement>
INTO <var> [, <var>...];

-

-OR EXECUTE STATEMENT <select-statement>
INTO <var> [, <var>...]
DO <psqgl-statement>;

[lo3BoNSIET TakXe BbINOAHATL onepaTtopbl DDL (create, alter, drop)

YepabiHuesa M.A., UMMuKH
HODY, 2023 31




dopMmnpoBaHMe 1 BbINMOHEHKE
SQL-onepaTopa

" create procedure TAB_RANG (name_t char(31))

returns  (KOL integer)
as

declare variable OPER varchar(200);
begin
OPER = ’select count(*) from ’ || name_t;
execute statement OPER into :KOL ;
suspend;
end
OnacHo Npu UCNOb30BAHMN CTPOKOBbLIX NapamMeTpos!!!

YepabiHuesa M.A., UMMuKH
HODY, 2023
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IcKno4YeHus

N

L

ickntoveHne — 06bekT cxeMbl B, co3aaeTcsi/namMeHseTcs/yaansercs
komaHaamu CREATE/ALTER/DROP

CREATE EXCEPTION <exception-name> [ custom-messagel;
B npoueanype BbI6pOCUTb UCKTIOYEHME:!
EXCEPTION [ <exception-name> [ messagel];

exception EX_BAD_ID  'Wrong id for input'|| emp_id;

CoobuieHune
Bad id exception Wrong id for input 1

YepabiHuesa M.A., UMMuKH
HODY, 2023 33




Ob6paboTka oLnbKN/UCKIOYEHNS

N

begin

when { <uMA UCKNIYEHNA> |
SQLCODE <kop> |GDSCODE <koa> | ANY}
do <onepaTtop>

[when... do <onepaTtop>]

end

YepabiHuesa M.A., UMMuKH
HODY, 2023 34




O6paboTKka OLLMOKN/UCKITIOUYEHUS]

N

begin

when any do begin

In autonomous transaction
insert into error_log (...) values (sglcode, ...);
exception;
end
end

YepabiHuesa M.A., UMMuKH
HODY, 2023 35




[lpoueaypbl 1 TpaH3aKLUU

N

He ponyckaeTcs BbINONHEHMS OnepaLunm
CTapTa/PuKcaummn/oTMeHbl TpaH3aKLUum

[poueaypa BbINOHAETCA B paMKaxX KakoOM-TO TpaH3aKLmMK

OTaenbHbIv onepatop/610K MOXET 6bITb BbINO/IHEH B
aBTOHOMHOMW TPaH3aKL MK, €e 3aBeEpPLUEHNE HE 3aBUCUT OT
3aBEepLUEeHNS/0TKaTa TPaH3aKLMK, B KOTOPOW BbIMO/THAETCS

npoueaypa

YepabiHuesa M.A., UMMuKH
HODY, 2023 36




ABTOHOMHbIE TPaH3aKL MK

A
4

L

B c/iydae ycrnelHoro 3aBepLueHns GUKCUPYETCS HEMEANIEHHO He
NOXMOASACb 3aBepLUEHNS nNpoLeaypsl

BbINONHSAETCS C TEMM XKE NapaMeTpaMmn, YToO U TpaH3aKUKs, B
KOTOpPOM BbINOJSIHAETCA npoueaypa

He 3aBMCUT OT poAUTENbCKOW TPaH3aKLWK, MO3STOMY MOXET BXOAUTb
C Hen B 611OKMPOBKY

YepabiHuesa M.A., UMMuKH
HODY, 2023 37




ABTOHOMHbIE TpaH3aKLUW

A
4

IN AUTONOMOUS TRANSACTION
DO <psqgl-statement>,

[FOR] EXECUTE STATEMENT
sql-statement
WITH {AUTONOMOUS|COMMON} TRANSACTION
[...other options...]

[INTO <variables>]

[DO psqgl-statement]

YepabiHuesa M.A., UMMuKH
HODY, 2023 38




Acrnonb3oBaHMe 0bLWMX TabNUHbIX
BblpaXXeHU

N

FOR

WITH MY_AGENTS AS ( SELECT * FROM AGENT
WHERE TOWN = ‘'PocToB’)

SELECT NAME_AG, PHONE
FROM MY_AGENTS

INTO :ANAME, :APHONE
DO
BEGIN
END
YepabiHuesa M.A., UMMuKH
OdY, 2023 39




BbinoHMMbIe 6/10KU

N

“AHanor XxpaHMMou npoueaypbl, HO HE UMEET MMEHN U XPAHUTCS Ha
KNMEHTe, MOXET ObiTb BCTPOEH B NMPOrpaMMHbIN Kop, Ha ABY

[lo3BoNgeT Aenatb OTNaAKy Oyaywmx npoueayp «Ha nety»

YepabiHuesa M.A., UMMuKH
HODY, 2023
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CUHTAKCUC

EXECUTE BLOCK [( <inparams>)]

N

"~ [RETURNS ( <outparams>)]
AS
| <declarations>]
BEGIN

| <PSQL statements>]
END

<inparams> ::= <name> <type> =? [, <inparams>]
<outparams> ::= <name> <type> [, <outparams>]

YepabiHuesa M.A., UMMuKH

O®Y, 2023
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[Tpnmep

“execute block
as
declare i int = 0;
begin
while (i < 128) do
begin
insert into AsciiTable
values (:i, ascii_char(:i)); i =i + 1;
end
end

YepabiHuesa M.A., UMMuKH
O®Y, 2023 42




IBexpert %

IanutParameters | Dutput Parameters | Variables | Cursors |

C, © Procedure: [MEW _PROC s WH [ Iass mmcs. sfedu. ru/ 3050 Thdata/ wh_new.fdb) — O
 Procedure ~ | \? ||':1 | 4 |G | S5 | met s | 2]+ | NEWW_PROCEDURE .
= EME D
//4:: 31 bytes Description Flan Analyzer D omparison To-do
Mame |T1,rpe | TYPE OF |Dumainﬂ:nlumn |Size |S:3IE |Dei'au|t Source |:
\\
£ >

begin
A * Procedures T=xt +/

=n=spend
end

YepabiHuesa M.A., UMMuKH
HODY, 2023
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E Frocedurs « || g | [} [:[} | - p | = |& |D" | % | bt fen | [Z] |T.":".E_R..E'.NG Y| <
EUEMES <=
Edit :: #9 bytes Descripkion Dependencies Dperations | Index Using Plan &nalyzer DDl Granks |-"3"' b |

Type | TYPEOF |Domain/Caolumn |Size  |Scale |Default Source [Subkype |«
CHAR 31 b
< >
IInput Pararﬁeters | Cukput Parameters | Wariables | Cursors | Subroutines |
begin ~
OPER = [SEIECENESRENHINERGAN | | name <
execute statement OPER into :KOL ;
suspend ;
end
o)
< >

YepabiHuesa M.A., UMMuKH
HODY, 2023
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P ee e e e e " e B R e e [ N s T TN T W RS PSR Py P

|57 | GE | ket kot | [E] 7 | TAE_RANG

Procedure - ﬁ B [P
Edit :: 229 ftes  Descripkion  Dependencies  Operations | Index Using  Parameters  Plan &nalyzer DOL Granks i | £

-

-

_\-—

//Eieate or alter procedure TAE RANG (
NAME T char(31))
returns (
KOL integer)
as
declare wvariable OPER wvarchar {(200) ;
begin
OFER = 'select count(*) from * || name T;
execute statement COFPEER into :KOL ;
suspend;
end

YepabiHuesa M.A., UMMuKH
HODY, 2023
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Procedure -~ | B | 4 | [ [P & | o | =]~ | TRE_RAMNG

-
-

P S Sy v

Edit :: 220 bytes .« Description  Dependencies  Operations / Index Using  Parameters  Plan Analyzer  DDL . Granks W
SET TERM ™ ; -
create or alter procedure TAE RANG (

NAME T char{(31))
returns (
KOL integer)
as
declare wvariable COPER warchar (- 00) ;
begin
OPER = ['select count(*) from " || name T’

execute statement OPER into :KOL ;
suspend ;
end”™

SET TERM ; ~

YepabiHuesa M.A., UMMuKH
HODY, 2023
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