S3pik PL/SQL © M.JI. LpmmOep

As3bik PL/SQL

3azaoka:

Kmo 2060pum na pyccxom, wumaem
HA AH2IUICKOM U 3HAem euje He
Meree 00H020 A3bIKA?

wonwwpdzodf |
[w29M()

KopnopaTuBHble cUCTeMbI 633 AaHHBIX © M.N. UbimM6nep

CopepxaHue

e Kparkas cripaBka o PL/SQL
® OCHOBHBIE IPOTPAMMHBIC 0OBEKTHI
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KpaTtkas cnpaska o PL/SQL

o sk PL/ISQL (Programming Language/SQL) —
coznanHoe B kommanuu Oracle mpouexyproe
pacmupenue s3pika SQL.

® B nporpammHubIx 00bekTax PL/SQL mosxHO
OJTHOBPEMEHHO HCIIONb30BaTh omepatopsl SQL n
nporexypHbie KoHcTpyKuuH if , for, loop, goto u ap.

o Vcrnons3yst PL/SQL, MoxHO onpenensTs 1 BBIIOIHAT
IIpOIeypHBIE TPOTPAMMHBIE OOBEKTHI: MPOIETYPHI,
(yHKUMH, TAKETHI.

e Oracle Server u psin npyrux npoaykros Oracle
BKJIFOUAIOT B cebst ucnonnumens sanpocos PLISQL.
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Buabl nporpammMHbix 06bekToB PL/SQL

® Heumenosannwlii 610K SIBISETCS YaCTBIO
MIPITOKECHUS ¥ HE COXpaHseTcs B 0a3e JaHHBIX.

® Xpanumbiil 610K COXpaHACTCS B 0a3e JaHHBIX H
MOJKET OBITh BBI3BaH 110 HIMEHU W3 MPUII0KEHUSI.
[Ipu cozmanmy XxpaHUMOTO OJI0KA BBITIONHACTCS
€ro KOMIWIAIYS U B 0a3e TaHHBIX COXPAHICTCS ee
pe3ynbrar (MceBIo-Koxm).
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HenmeHoBaHHbIN VS XpaHUMBbIN BNOK
[

select count(*) into t from s;
select count(*) into a from sp
where sp.sid=s.sid;
d:=t-a;
insert into statistics values (
sysdate, t, a, d);
end;

declare create procedure Statistics(
t number; when in date,
a number; total out number,
d number; alive out number,
begin dead out number) as
create table statistics ( declare
when date, t number;
total number, a number;
alive number, d number;
dead number); begin

select count(*) into t from s;
select count(*) into a from sp
where sp.sid=s.sid;
d:=t-a;
when:=sysdate;
total:=t;
alive:=a;
dead:=d;
end;
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CtpykTypa 6noka PL/SQL

create procedure umsi(gpopmaribHble napamempa)

as

DECLARE

J10KaJslbHbl€ NepemMeHHbIe,

BEGIN
onepamopsl, 6510Ku

[EXCEPTION
obpabomka ucknoYeHud]

END uwms;
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Tunbl AaHHbIX

|| Tunst 1annsix PL/SQL “
I
|Cpr:{TprI| |LC;B| |Cc1,im<n| |O6'bleKTB]|
I

! T
Yucaosbie | | CrpoxoBbie | BFILE REF CURSOR
BLOB REF o6bekTHbiin TN
NUMBER CHAR cLoB
DEC LONG NCLOB
DECIMAL LONGRAW
DOUBLE PRECISION ROWID
FLOAT
INTEGER UROWID
INT VARCHAR2
NUMERIC VARCHAR
REAL STRING
SMALLINT NCHAR
BINARY_INTEGER | | \VARCHAR2
NATURAL
NATURALN
POSITIVE BOOLEAN
POSITIVEN -
SIGNTYPE
PLS_INTEGER -—DATE
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I'IepemeHHble N KOHCTaHTbI

declare
-- MepemeHHble
i number;
j number;
-- KoHcTaHThI
default_rating constant number(3,2) := 15.00;
errmsg constant char(20) := ‘Owwb6ka!’;
-- MHnumanusaums nepemeHHbIxX
stop boolean := FALSE;
str char(20) default ‘N/A’;
-- OrpaHunyenue yenoctHoctn NOT NULL ans nepeMeHHbIX
period number NOT NULL := 0;
-- Kypcop
cursor cur_s is select sid, name, rating from s;
-- CTpoka 1 cton6ew, Tabnuubl (kypcopa)
s_rec cur_s%rowtype;
S_name cur_s.name%type;
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[MycTon onepatop NULL

if rating > 90 then
compute_bonus(empno);
else
NULL;
end if;

procedure compute_bonus(empno in number) is
begin

NULL;
end compute_bonus;
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YcnoBHblE onepaTtopbl

© M.JI. LpmmOep

if ycrosue then

if ycrosue-1 then

ornepamopsil, ornepamopsl-1;
end if; elsif ycnosue-2 then
oriepamopsl-2;
else
if ycriosue then g’?fe”amOpb"g’
ornepamopel-1; endait,
else
oriepamopsbl-2,;
end if;
‘ KopnopaTuBHbIe cucTeMbl 6a3 AaHHbIX © M., LipimGnep 10
OnepaTopbl LUukna
[
loop loop
oriepamopel, orepamopel,
if ycnosue then exit when ycnosue;
exit; end loop;
end loop;

while ycriosue loop
onepamopsi;
end loop;

onepamopsl;
end loop;

for cuemuyuk in HUX_2paHuua .. epx_zpaHuya loop

ornepamopsl;
end loop;

for cuemyuk in reverse Hux_epaHuya .. eepx_epaHuya loop

KopnopaTusHble cuctemsl 6a3 aaHHbIX
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MeTkn n onepartopbel GOTO, EXIT

loop
onepamopsl;
if ycnosue then

goto continue_label;

onepamopal;
<<continue_label>>
NULL;

end loop;

<<outer_block>>
loop
orepamopsl;
<<inner_block>>
loop
ornepamopsl;
exit outer_block when ycrosue
exitinner_block when ycrosue
end loop inner_block;
ornepamopsl;
end loop outer_block;

KopnopaTusHble cuctemsl 6a3 aaHHbIX
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[MognporpamMmmbl

© M.JI. LpmmOep

BEGIN

END ums;

BEGIN

[EXCEPTION

END ums;

onepamopsi;
[EXCEPTION
06pabomyuKu UCKTHHYeHUU)

06pabomyuKu UCKITHHYeHUU)

PROCEDURE uwms [(criucok ¢hopmaribHbix napamempos)] IS
[nokanbHbIE NepemeHHbIe]

FUNCTION uwms [(criucok gpopmarnbHbix napamempos)] RETURN mun IS
[nokanbHbIE nepemerHbIe]

onepamopsl (00uH u3 komopbix umeem 8ud RETURN ebipaxeHue);

‘ KopriopaTusHble cucTeMbi 6a3 AaHHBIX
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[
Pewum
Xaparepicy IN ouT IN OUT
3ajjanue Tlo ymomuanuto SIBHO SIBHO
Hasnaucuue Ilepenaua mapamerpa 8 | BosBpar 3HaueHus us Ilepenaua navanbHOrO
TOATPOrpaMMy TOJTPOrPaAMMBbI 3HAYEHHS B
TIOJIPOTpaMMy U
BO3BpAT H3MEHEHHOTO
3HAYCHHS
TToBenenne Kak xoncranTa. Kak nepemenHas. Kak nepemennas ¢
(opmanbHOTO | [apamerpy He MoxkeT TTapametpy nomkHO 6biTs | HA9AIBHBIM 3HAUCHHCM.
napametpa OBITh IPHCBOEHO TPHCBOEGHO 3HAYCHHE. TlapameTpy MOXeT OBITh
3HaueHHE. MPHCBOGHO 3HAYCHHE.
daxktnuecknii | Koncranra, nepemennas | Ilepemennas Tepemennas
napamerp C HAYATbHBIM
3Ha4YCHHEM, BBIPOKCHHE
Ilepenaua Tlo ccruke TTo 3naucHmIO TTo 3naucHmIO
rnapaMmerpa (Min 110 CCBUIKE, €CiH (1m0 CCBUIKE, €CiH
ykazano NOCOPY) ykasano NOCOPY)
KopnopatieHble cuctembl 6a3 aaHHbIX © M.J. Lbimbnep ‘ 14

[Mpumep: pexum IN

begin

end if;

end debit;

if amount < min_purchase then
amount := amount + service_charge; -- CuHTakcuyeckas owuntékal

-- BHyTpu nognporpammbl IN napameTp Beget cebs kak KOHCTaHTa

procedure debit (acctno IN integer, amount IN real) IS
min_purchase constant real default 10.0;
service_charge constant real default 0.50;

KopnopaTusHble cuctemsl 6a3 aaHHbIX
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[Mpumep: pexum OUT

© M.JI. LpmmOep

-- BHyTpy nognporpammel OUT napameTp BeaeT cebsi kak nepemeHHas
procedure calc_bonus (empno IN integer, bonus OUT real) IS
hire_date date;
bonus_missing exception;
begin
select sal * 0.10, hiredate into bonus, hire_date from emp
where empno = empno;
if bonus is null then
raise bonus_missing;
end if;
if months_between(sysdate, hire_date) > 36 then
bonus := bonus + 300;
end if;

exception
when bonus_missing then

end calc_bonus;

calc_bonus(123, amount + service_charge); -- CuHTakcuyeckas owmbka!
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Obs3aTenbHas nepedaya napaMmeTpoB Mo CCbInke

e [Tapamerpsr OUT u IN OUT no ymongaHuto
MepeatoTCs M0 3HAUCHHIO.

e Eciu dhaktaeckne OUT u IN OUT mapamertpst
XPaHAT OOJIBIINE CTPYKTYPHI TAHHBIX (MAaCCHBHI,
3aIHCH, IK3EMIUIIPbI 00BEKTOB), TO 3TO TPEOyeT
MHOT0 [IaMATH, & UX KOUPOBAHUE 3aMEIACT
paborty.

o C ximoueBsM cioBoM NOCOPY napamerpsr
OUT u IN OUT nepenaroTcs 1Mo CCBUIKE.

declare
type Staff IS varray(500) OF emp%rowtype;
procedure reorganize (my_staff IN OUT NOCOPY Staff) IS ...

‘ KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep ‘ 17

CuHTakcuc nepegadun rnapameTponB

procedure myproc(paraml in integer, param2 in real, param3 out date) is ...

declare
argl integer;
arg2 real;
arg3 date;
begin
-- [o3uumoHHas HoTauus
myproc(argl, arg2, arg3);
-- ImeHHas HoTauwms
myproc(param3=>arg3, paraml=>argl, param2=>arg2);
-- KoMGuHVpoBaHHasa HOTauMs: NO3MLIMOHHAs NpeaLwecTByeT UMEHHOM!
myproc(argl, param3=>arg3, param2=>arg2);
end;
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3HayeHuss NnapameTpPoB MO YMOMYaHUIO
[

procedure myproc(paraml IN integer DEFAULT 256,
param2 IN real DEFAULT 0.00) is ...

begin

-- Mo3uumoHHas HoTauus
myproc;
myproc(123);

-- iImeHHasi HoTauumsa
myproc(param2=>0.05);
myproc(param1=>123);

end;
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O6nacTtb oencTBUA N BUANMOCTb NEPEMEHHbIX

declare
A char;
B real;
begin
-- 3aecb BuAHbL: A (char), B (real)
declare
A integer;
C real;
begin
-- 3peck BUAHBI: A (integer), B (real), C (real)
end;
declare
D real;
begin
-- 3aeck BuaHbI: A (char), B (real), D (real)
end;
-- 3pecb BUAHLI: A (char), B (real)
end;

KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep 20

Kypcopbl

e Kypcop (cursor) — obmactp paszessemMoro myia SGA, oTHOCsLIAsICS
K KOHKpeTHOMY 3arpocy SQL.

e Ssnvie Kypcopoi ONPEIEISIOTCS ¢ OMOLIBIO KIIOUEBBIX CIIOB declare cursor.
e Hesenvie kypcopul cosnatorcss CYBJ] Oracle mis Bcex DML-3anpocos.
e llnTepdeiic kypcopa:

e open — OTKpBITh Kypcop
o fetch — [IEPEJIBUHYTh YKa3aTellb Kypcopa Ha CJIeIy IOy 0 CTPOKY
e close — 3aKpbITh Kypcop

® ATpuOyTHI Kypcopa:
e %isopen — Bo3Bpaaer True, ecim Kypcop OTKPBIT
e %found — Bo3Bpamaer True, eciu nocneanss onepanus fetch ycnemna
e %notfound— Bo3Bpamaer True, ecau mocneuss onepanus fetch ne ycnemna

%rowcount— cYeTYHK YCIICNIHBIX onepanuii fetch
e Obtype  — THII JaHHBIX «CTOJIOEL Kypcopa»

%rowtype— THII JaHHBIX «3aIHCh Kypcopa»
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[Mpnmep paboTbl C Kypcopom

function sum_parts() return number is
cur cursor is
select p.price*sp.qty as sum from p, sp
where p.p#=sp.p#,;

o Kypcopsl cienyer
HCIIOJIb30BaTh, KOT/Ia Te
JKe JCHCTBUS HEIb3s
peann3oBaTh C HOMOIIBIO

© M.JI. LpmmOep

rec cur%rowtype; 3ampoca SQL.
sum cur.sum%itype;
begi ;
eg:‘m -0 select sum(p.price*sp.qty)
U~ into sum_parts
ﬁ)%i)n cur from p, sp where p.p#=sp.p#

fetch cur into rec;
exit when cur%notfound;
sum:= sum + cur.sum;
end loop;
close cur;
return sum;
end;

KopriopaTusHble cucTeMbi 6a3 AaHHBIX ©M.J. Lipim6niep
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[Mpnmep paboTbl C KypcopoMm

function sum_parts(from in date, to in date, from_city in string) return number is
cur cursor (start in sp.spdate%itype,
stop in sp.spdate%type,
city in p.city%type) is
select p.price*sp.qty as sum from p, sp
where p.p#=sp.p# and
p.city=city and sp.spdate between start and stop;
rec cur%rowtype;
sum cur.sumitype;
begin
sum :=0;
for rec in cur (from, to, from_city) loop
sum:= sum + cur.sum;
end loop;
return sum;
end;
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[MakeTbl

e [lognporpamMmel, nepeMEHHbIE, KOHCTAHTHI U JIP.
IporpaMMHBIC 00BEKTEI MOTYT OBITh O6LC,Z[I/IH6HI>I
naxem (package).

o [lakeT uMeeT unmepeticnyio cexyuio (Onucanue
SKCIOPTHPYEMBIX OOBEKTOB) U meno (peamu3anus
9KCIIOPTHPYEMBIX OOBEKTOB).
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[Mpumep nakeTa

© M.JI. LpmmOep

-- IHTepdeiic naketa
create package dbms_pkg as
default_rating constant number(3,2) := 15.00;
Sp_cur cursor return sp%rowtype;
function sp_qty(s# number, recalc_date date) return number;
end dbms_pkg;
-- Teno naketa
create package body dbms_pkg as
sp_cur cursor is select * from sp;
function sp_gty(sid number, recalc_date date) return number is

end sp_qty;
end dbms_pkg;
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ObpaboTka UCKIYeHU

o Uckmiouenue (exception) — mpeaukar OnMOKY B
Omoke. B cirydae BOBHUKHOBECHUH OIMIMOKH
6030yoicoaemcs (raise) UCKIIIOYEHUE, IPH ITOM
BBIMTOJTHEHHE OJI0Ka TPEPHIBACTCS U yIIPABICHUE
TIepPEeNaeTCs 06PAOOMUUKY UCKIOYEHUIL.

o Cucmemnoe uckmoveHue — IpeiuKaT OUINOKH
BPEMCHH BBIMIOJIHCHUS; MMECT IPEIAONPEIACICHHOC
umst (ZERO_DIVIDE, NO_DATA_FOUND u jip.),
BO30YXKJIaeTCs aBTOMaTHYIECKH.

® [lonv306amenbcKoe UCKaoueHue — NpeauKaT
JIOTUIECKOU OTMUOKH; UM OTIPEIEIACTCS
M0JIb30BaTeIeM, BO30YKIACTCs OIIEPaTOPOM
RAISE.
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HeKOTOpre CUCTEMHbIE UCKITIOYEHUA
[

Ommnbdka
Uckiouenue Oracle SQLcode CemaHTHKA
ZERO_DIVIDE ORA-01476| -1476 |[enenne na 0
NO_DATA_FOUND ORA-01403| 100 |Oneparop SELECT INTO ne
BEPHYJI HH OJIHOIT CTPOKH
DUP_VAL_ON_INDEX ORA-00001 -1 BcraBka MoBTOPSIOIIEr0Cs 3HAUSHUS
llepBM‘iHOl‘O KJro4ya
VALUE_ERROR ORA-06502| -6502 |HecoBmajeHue pasMepoB THIIA

nepeMeHHoﬁ W IPUCBAEMOT0
3HAYCHUS

CURSOR_ALREADY_OPEN|ORA-06511| -6511 |OtkpeiTHE Kypcopa, yiKe OTKPBITOro
panee

INVALID_CURSOR ORA-01001| -1001 |HexoppeKTHas omepariis ¢
KypcopoMm (Harpumep, 3aKpbiTHe

PpaHee He OTKPBITOro Kypcopa)
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ObpaboTka ucknodeHnin: npumep 1

procedure inc_salary(empid in number, amount in number) is
sal number;
begin
select salary into sal from emp
where empno=empid;
update emp set salary=sal+amount
where empno=empid,;
exception
when no_data_found then
insert into audit_emp values (sysdate, empid,
‘HeT gaHHbIX 0 3apnnare’);
when others then
rollback;
end,
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O6paboTka UCKIOYEHNI: npnumMep 2

procedure inc_salary(empid in number, amount in number) is
sal number;
null_salary exception;
begin
select salary into sal from emp
where empno=empid;
if sal is null then
raise null_salary;
end if;
update emp set salary=sal+amount
where empno=empid;
exception
when null_salary then
insert into audit_emp values (sysdate, empid, ‘HeT gaHHbix 0 3apnnare’);
when others then
rollback;

end;

KopnopaTusHble cuctemsl 6a3 aaHHbIX © M.N. Ubim6nep 29

O6paboTka ucknoyeHnn: npumep 3

procedure inc_salary(empid in number, amount in number) is
sal number;
begin
select salary into sal
from emp where empno=empid;
if sal is null then
raise_application_error(-20101, ‘HeT gaHHbIx 0 3apnnare!’);
else
update emp set
salary=sal+amount where empno=empid;
end if;
end;
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ObpaboTka ucknyeHnn: npumep 4

© M.JI. LpmmOep

declare
ratio number(3,1);
begin
delete from stats
where empno = 'xyz';

declare
ratio number(3,1);
begin
delete from stats
where symbol = 'xyz';

select price / nvi(earnings, 0) begin . .
into ratio §elect pnce / nvl(earnings, 0)
N into ratio
from stocks where symbol = 'xyz'; o
. . . from stocks where symbol = 'xyz’;
insert into stats (symbol, ratio) exception
va_lues (xyz', ratio); when zero_divide then
exception ratio = -1:
when zero_divide then ... end:
end; insert into stats (symbol, ratio)
values ('xyz', ratio);
exception
when others then ...
end;
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