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Oracle Database 11g: HoBble Bo3aMmoxHocTu B PL/SQL

Nrope MernbHukoB
KoHcynbTaHT no 6azam gaHHbIX
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YBenuyeHune ObICTPOOENCTBUS

HoBble CUHTaKCUYEeCKME KOHCTPYKLMN
HoBble BO3MOXHOCTU B AMHaMmnyeckom SQL
- HoBoe B Tpurrepax

» TexHonorusa Result Cache

* HoBble MHCTPYMEHTLI AN pa3paboTynkos
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YBenun4yeHue ObiCTpOAENCTBUSA
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. OTcnexunBaHve NaMeHeHU O0BLEKTOB
o PL/SQL 11g

create table t(a number)

/

create view v as select a from t

/
alter table t add(Unheard Of number)

/
select status from User Objects
where Object Name = 'V'

/
STATUS

INVALID

 [1lpencraBneHne V B HeAeUCTBUTENIBHOM COCTOAHUMN,
NOTOMY-4YTO CTPYKTypa Tabnuubl U3MeHUNAacChb.
OTcnexnsaHue 3aBUCUMOCTEN Ha YPOBHE BCero obbekra!
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. OTcnexnBaHme naMmeHeHUN OO BLEKTOB
o PL/SQL 11g

create package Pkg is
procedure pl;

end Pkg;

/

create procedure p is begin Pkg.pl(); end;
/
create or replace package Pkg is
procedure pl;
procedure Unheard Of;

end Pkg;
/
select status from User Objects
where Object Name = 'P'
/
STATUS
INVALID * Toxe camoe ans npouendypbl P
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. Fine Grained Dependency Tracking
B PL/SQL 11g

* B 11.1 3aBMCUMOCTW OTClIEXMBAKOTCSH HA YPOBHE
9N1EMEHTOB OOBHLEKTOB

- CYBLM “3HaeT” Kakne nsamMeHeHus npmeeayT K UBMEHEHMUIO
ODObeKTa, a Kakme HeT

* [1penmyLlecTBa:
* [1naBHbIN “HaKaT” naT4yen Ha NPUrIoXeHue
e HeT HEOOXOOANMMOCTM B HEHYXHbIX MNEPEKOMMNUNALMNAX

 BHumaHue: Owubka “ORA-4068” ocmaemcs;
803HUKaem ro opyaou rnpuvyuHe: nepeKoMnuisayus

mejsia nakema KomophbiU UCriosib308arics 8 opyaou
ceccuu
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. PL/SQL Native Compilation
o PL/SQL 11g

* HaunHas ¢ 9.2, moxxHo komnunumpoaTtb PL/SQL-
npoueaypbl B ucrnonHaemoln kog nnatdopmel (DLL/SO/SL)
BMecTo komnunauum B MC-koa PL/SQL VM

- CYB/[ nepesoant ncxogHoin koa PL/SQL B C-koa, a 3aTem
C nomMoLLblo C-KoMnunaTopa rnosiy4daeT BbIMNONMHAEMYIO
bnbnmorteky

* Hy>xHO ObINO ycTaHaBnmBaTtb Ha cepBep C-KOMMUNATOP U
HacTpanBaTtb CYb/]

* Ha mHorux nnatgopmax C-KOMNUMATOP HYXHO
OOMNONTHNTENBLHO NUUEH3NnpoBaTh!
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. Real Native Compilation
B PL/SQL 11g

- B11.1, CYbM Oracle npu komnunaumn PL/SQL
HanNpPAMYy0 MOXET reHepMpoBaTb BbIMONHAEMbIN KoL
DLL nporpammHo-annapaTHou nnaTtgopmsl

e C-KOMMUNATOP HEe HYXeH

* Bo3amoXXHOCTb BCcTpoeHa B CYB/], He HYy>XHO H1KaKoW
OOMOSNTHUTENBLHOW HAaCTPOUKNA

« Tonbko 0QMH NapamMeTp: BKMIOYNTL/BbIKMIOYNTD,
PLSQL CODE TYPE

 INTERPRETED

- NATIVE
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. MpeumywectBa Real Native Compilation
B PL/SQL 11g

* YBenu4yeHne ObICTPOAENCTBUS:

« Komnnnsiums B 2 pa3sa bbicTpee, 4em ¢ nepeBogomM Ha C-
NCXoOHbIN KOoA

» Tect Whetstone nokasbiBaeT yBenmdeHue
bbicTpoAencTBus B 2.5 pasa no CpaBHEHMIO C BapnaHTOM
C ucrnosnb3oBaHnem C-koMmnunaTopa (HeT HEHYXXHOro
runtime-library n ontummnsaums)

* Ha TecTtax — BbInosniHeHue B 20 pa3s bbicTpee, YeM npu
MCMoNb30BaHUN pexnma nHtepnpetaunum PVM
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. HoBbin TMn gaHHbIX SIMPLE_INTEGER

B 11g: HoebIlU mun Ons uesnbix Yucers

» Asnsaetcsa nogtunom tvna PLS INTEGER

 Ho B otnnume ot PLS _INTEGER, anga nepemMeHHbIX
Tmna SIMPLE _INTEGER HE reHepupyeTtcsa kog
npoBepkn Ha nepenonHeHne (overflow checking), u
kKo npoBepkn Ha NULL

* [NoBblweHne boicTpoagencTems B cpegHem 20-30% no
cpaBHeHuto ¢ PLS INTEGER

« ObnacTn NnpMMEHEHNS: onepaunun ¢ LLeNo4YnCrneHHON
apudPOMeTUKOWN, rae 3apaHee N3BeCTeH AnanasoH
(Hanp: CHETYUKUN LUMKIIOB)
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. HoBbin TMn gaHHbIX SIMPLE_INTEGER

B 11g: HoebIlU mun Ons uesnbix Yucers

 [lepemeHHble Tuna SIMPLE INTEGER nmetot
HeaBHOe orpaHnyeHme NOT NULL !

declare

xCount simple integer;
begin

null;
end;

/

xCount simple integer;
*
ERROR at line 2:
ORA-06550: line 2, column 10:
PL.S-00218: a variable declared NOT NULL must have an
initialization assignment
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. MocnepoBaTenbHocTu B PL/SQL
o PL/SQL 11g

create or replace trigger Trg
before insert on My Table for each row

declare
S number;
begin

-- ABTOMaTn4yeckasli reHepauusi nepBUYHOro Krro4a
select My Seq.Nextval into s from dual;

:New.Id := s;
end;
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. MocnepoBaTenbHocTu B PL/SQL
B PL/SQL 11g

create or replace trigger Trg

before insert on My Table for each row
begin

:New.Id := My Seq.Nextval;
end;

« ObpalleHne K nocriegoBaTesibHOCTM NPSAMO B BblIpaXXEeHUM -
npoLle N Kopo4ye Koa

* [ToBbILLEHNE MPON3BOANTENBHOCTU (HE HY>XHO
obpabaTtbiBaTb Kypcop), ncnonb3yeTca npsimon n bonee
bbICTpbIN MexaHn3M goctyna — HE npenpoueccuHr B select

from dual !

* [lepekrnoyeHne KOHTEKCTa, Kak TaKkoOBOE, BCE PaBHO HYXXHO:
nocnenoBaTenbHOCTb NeXxnt B SGA
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13



. Inline-noactaHoBka B PL/SQL

PL/SQL 11g: lNloOcmaHo8ka mena byHKUUU eMecmo

8biI30e8a
begin
PRAGMA INLINE (my func, 'YES'); -- BKIKH4YaeM noactaHOBKY

for £ in (select * from employees)

loop
x:= my func(f.Name, f.amount) + 17; --He BbI30B, a Teso
-- pyHKLUMN!
end loop;
PRAGMA INLINE (my func, 'NO'); -- BbIKNno4YaemM noacTtaHOBKY
end;

 YBennyeHmne CKOpoCTU BbIMONMHEHNS: BMECTO nepeaadu
napamMeTpoB, Bo3BpaTa ynpaBfieHNs 1 pe3ynbTaToB

* BkrnoyeHne/BbIKNOYEHNE NOACTaHOBKNU B KOe
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. Inline-noactaHoBka B PL/SQL

Hoebitu ypoeeHb onmumu3ayuu (level 3)

alter session set plsql optimize level=3;

« Ontumuszatop PL/SQL cam genaet nogcraHosky (inline) ncxogsa us:
+ Pasmepa npouenypbl/dyHKUNN
 [Nlpeononaraemoun 4acToTbl BbI30Ba (BbI3OB B LINKIIE)
* Yncna n TMnoB napameTpoB

» [lpoBegeHbl TeCcTbl Ha cucteme E-Business Suite

« Cucrtema coctouTt 13 bonbinx PL/SQL-nakeToB ¢ HEGONbLUMMU
npouenypamu

* [Nony4deHo yBenuyeHune buicTpoaencTama Ha ~20%

* B oOLem crnyyae BbIMIpbill 3aBUCUT OT CTPYKTYpbl PL/SQL-koaa

ORACLE

15



. [MTonck yncna BXoXXAeHU NoaCcTPOKU
o PL/SQL 11g

P := "\ (?\d{3}\)? ?2\d{3}[-.]1\d{4}"';
Str :=

'bla bla (123)345-7890 bla bla
(345) 678-9012 bla bla (567)890-1234 bla bla';

Match Found := Regexp Like(Str, p);

» KaK y3HaTb 4YnCro BXOXaeHnn ?

« [lenaTtb UMKN: HAXOOUTb BXOXOEHME, a 3aTEM caABUraTb NO3NLIULIO C
KOTOPOW HAa4YMHaAEeTCHA NOUCK

* O4yeHb Hea(pdeKTUBHO!
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. PacwupeHue B nogaepKe perynapHbIX

BbipaxeHun B SQL n PL/SQL
B PL/SQL 11g

Num Of Matches := Regexp Count(Str, p);

* HoBasa dyHKkumns Regexp Count — 4ncno BXoXOeHW NOACTPOKN MO per.
BblpaXXeHuo

* OyHKUMN Regexp Instrn Regexp Substr Tenepb UMeKT onuMOHaNbHbIN
napameTp Subexpr - naeT BO3MOXHOCTb MOJSIy4YnTb HOMEP CMMBOMA NO
noABbIpaXKeHuto WabnoHa
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. [loTeHUnanbHasa npobrema B

0e30nacHoOCTM
Ho PL/SQL 11g

« CYB/[ Oracle Database nmeeT BCTPOEHHbIE NAKETHI
ona padotel no npotokony TPC/IP:
- UTL_TCP, UTL_SMTP, UTL_HTTP
* Ecnn Bbl MeeTe npaBa Ha BbINOMHEHNE HA 9TU

NakeTbl, TO Bbl MOXeETe paboTaTtb C MOO6bIM XOCTOM U
no nrobomy nopty !

* Heobxoammo paBaTtb npasa Ha BbINOSIHEHWE
HanpsMyto NonNbL30BaTENSAM, U HA B KOEM CIly4ae He
yepes PUBLIC
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. 'Mbkun KkoHTponb pgoctyna ana UTL _TCP

N NakKeToB HAd ero oCHoBe
B PL/SQL 11g

* BO3MOXHOCTb CO34aHuUA CrnMckoB gocTtyna - Access
Control List (ACL) koTopble Bkno4aloT B ceba ponm u
nonb3oBaTtesieu

* ACL cogep>XnT XoCT 1 ananasoH rnopToBs
« ACL ynpaBnsatTca ¢ nomollbio XDB
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HoBble CUHTaKCcu4veckKue
KOHCTPYKUUU
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. Pab6oTa ¢ umknamum B PL/SQL

Mo 11g: lNepexod Ha cnedyrowul waa yukna

begin
for £ in (select * from employees)
loop
if f£.Salary < 1000 then
goto next iteration;
end if;

<<next iteration>>
null;
end loop;
end;
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. HoBbin onepatop “continue” B PL/SQL
PL/SQL 11g: lNepexo0 Ha cnedyrowull waa yukna

begin
for £ in (select * from employees)
loop
if f£.Salary < 1000 then
continue;
end if;

end loop;
end;
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. HoBbin onepatop “continue” B PL/SQL

PL/SQL 11g: lNepexod Ha criedyrowull waz2 eHewHe20
yukna

<<outer>>for i in 1..10 loop

<<inner>>for j in 1. .Data.Count() loop

if Data(j) .Uninteresting then
continue outer;
end if

end loop;
end loop;
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. HoBbin onepatop “continue” B PL/SQL

PL/SQL 11g: lNepexod Ha criedyrowull waz2 eHewHe20
YUKJsia rno ycrioeuro

<<outer>>for i in 1..10 loop

<<inner>>for j in 1..Data.Count() loop

continue outer when Data(]j) .Uninteresting;

end loop;
end loop;
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. Bbi3oB meTona super-knacca B PL/SQL

Jo 11g: Bbi3oe nepekpbimo20 Mmemooda 8 Kjiacce-

rnmMomomMke
create or replace type TObject as object

(

member function getName return varchar2?,

)

not final;
-- Meperpyxaem meton getName B Tune- notomke

create or replace type TMyObject under TObject
(

overriding member function getName return wvarchar2,

) ;
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. Bbi3oB meTona super-knacca B PL/SQL

o 11g: Hee03MO)XHO HanpsiMyro ebl38amb
nepekpbimbii Memod 8 Ksiacce-rnomomMke

create or replace type body TMyObject is

overriding member function getName return varchar2 is

begin
return ¢’ || -self-getName+ //Kak BHBBaTE MeTOn mpenkxa ?7?°?
end; //Super — B Java
//Inherited B Pascal
end;

* [Mpnxoannockb Ncnonb3oBaTb OJ18 3TOro pasrinyHbIe
workarounds

* Hanpuwmep: http://www.citforum.ru/database/oracle/oo_pl_sql/
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. Bbi3oB meTona super-knacca B PL/SQL

PL/SQL 11g: Bbi3oe nepeornpedesieHHO20 Memodoa 8
Kslacce-rnnomoMke

overriding member function getName return wvarchar2 is
begin

return ¢’ || (self as TObject) .getName;

end;

* BbInonHaeTcsa sBHOe npeobpa3oBaHme K HYXXHOMY TUNy-
NpeaKky ¢ nomoulbio onepartopa AS
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. BbizoB pyHKUuMn B SQL - BbipaxXeHUsx

o 11g: e03MO)XHa MOJIbKO NO3UUyUOHHass Homauusi

SQL> select

2 get amount (v_pAccId => a.Id,

3 v_pCurrency => 'USD')as Amount
4 from

5 accounts a

6/

get_amount(v_pAccld => a.ld,

*

ERROR at line 2:
ORA-00907: missing right parenthesis

« OTO co3aaBarno npobnembl Ansa neperpyXeHHoix (overload)
doyHKLUMA
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. BbizoB pyHKUuMn B SQL - BbipaxXeHUsx

B 11g: eo3MoOXHa HOmMauyusi no UMeHuU, a makxe
CMelWwlaHHas

SQL>select

2 get amount(a.Id,

3 v_pCurrency => 'USD')as Amount
4 from

5 accounts a

6/

Amount

538
537
536
535

4 rows selected.
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. Bo3MoOXHOe CKpbITUe UCKIMIOYEHUN
o 11g: owubka - nomepsi UCKITIOYEHUS

create procedure p(i in number) is
begin

insert into My Table(n) wvalues(i);
exception

when others then null;
end p;

* “when others then null” — ncknio4yeHne “npornartbiBaeTca”
« 3TO NPMBOAUT K TPYAHO OOHapYyXMBaeMbIM OLLNOKaM
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. HoBble cooOLWeHna OT KOMNUnATopa

B PL/SQL 11g: Hoeble npedyrnipexoeHust
KoMnusnssmopa

alter procedure p compile
PLSQL Warnings = 'enable:all'
reuse settings

« Komnunartop BblaaeT npeaynpeXXaeHmne:

PLW-06009: procedure "P" OTHERS handler
does not end in RAISE or
RAISE APPLICATION ERROR

* MHoro apyrnx HoBbIX NpeaynpeXxaeHun, Hanpumep oT

ONTNMN3aTOpa.
PLW-06006: uncalled procedure "F" is removed.
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HoBbLle BO3MOXHOCTU B
anHamuyeckom SQL
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. Buabl auHamunyeckoro SQL B PL/SQL
o PL/SQL 11g: eudbl duHamu4eckoz2o SQL e PL/SQL

» NMaker DBMS_SQL

° MCI'IOJ'Ib3yeTC$I, €CIMN Ha 3T1ane KoMnmnaumnm Hem3BeCtHa CTPYKTYpa
Kypcopa, YNCI10 U TUnbl NepeMeHHbIX NMPUBA3KA

* [lo3BondeT BbIACHUTL CTPYKTYPY Kypcopa B run-time
* CIOXHbIW CUHTaKcuUc !

» Native Dynamic SQL, NDS (onepatopbl EXECUTE
IMMEDIATE n OPEN FOR)

* Ypucno n tun.l nepemMeHHbIX MPUBA3KU OOJTXKHbI ObITb U3BECTHbI B
BpeMA KOMNUNIAUnNn

« CTpyKTypa Kypcopa OosmmkHa ObiTb n3sectHa !
 [1poCTON N KOPOTKNU CUHTAKCUC !
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. Bbi6op mexay Buagamm dynamic-SQL

o 11g: lNpeumywecmea NDS no cpasHeHUrO €
DBMS_SQL

procedure insert into table (pTableName varchar2,
pDeptName varchar2) is

stmt_str varchar2 (200) ;
cur—hdl—integer

row;:proc—p&s:integerﬁ
begin
stmt str := 'insert into '|| pTableName ||

' values (:dname);';

EXECUTE IMMEDIATE stmt str USING pDeptName;

end;
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. [lepeknioyeHue mexgy Bmaamm dynamic
SQL

B PL/SQL 11g: QuHamu4eckoe nepekKsiro4yeHue

4 ) 4 )

dbms_sql.to_refcursor

dbms_sql.to_cursor_number
_

Native Dynamic
DBMS_SQL SQL
- / - J
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. HoBoe B auHamn4yeckom SQL
PL/SQL 11g: lNepekntoyeHue u3 DBMS _SQL e NDS

declare
cur mum number := DBMS SQL.OPEN CURSOR() ;
cur ref sys refcursor;
type emps t is table of employees%rowtype;
emps emps_t;
begin
DBMS SQL.PARSE (c => cur_ num,
Language Flag => DBMS SQL.Native,
Statement => ‘select * from Employees
where Department ID = :d and ...'");
dummy := DBMS SQL.EXECUTE (cur_ num) ;

-- MepeknroyeHune B ref cursor u NDS
cur ref := DBMS SQL.TO REFCURSOR (cur num) ;

fetch cur ref bulk collect into emps;
close cur ref;
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. HoBoe B anHammnyeckom SQL
PL/SQL 11g: lNepeknroyeHue uz NDS e DBMS SQL

declare
cur num number;
cur ref sys refcursor;

type emps t is table of employees%rowtype;
emps emps t;
begin
open cur ref for ‘select * from employees
where Department ID = :d and ...°%;

-- MepeknroyeHne n3 NDS B DBMS_SQL
cur num := DBMS SQL.TO CURSOR NUMBER (cur_ ref);

-- [Mony4yaeM CTpPyKTypy Kypcopa
DBMS SQL.DESCRIBE COLUMNS2 (cur num, col cnt, col desc);

DBMS SQL.CLOSE CURSOR (cur num) ;
end;
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. HoBoe B auHammnyeckom SQL

PL/SQL 11g: 3ame4aHusi no nepeKsIrin4YeHUro

* [NepekrnoyeHne ogHOHanpasieHo (Hernb3s BO3BPaATUTLCA B UCXOLHbLIN
BUA):
- DBMS_SQL -> NDS
- NDS -> DBMS_SQL

« Kypcop 3akpbiBaeTca Tonbko B ToM Buae dynamic-SQL, kyaa
NPOU30LLSIO NepeEKoYeHNE

* Onepatop CLOSE B NDS
* Mpoueanypa CLOSE CURSOR B nakete DBMS_SQL

» KawmnposaHue kypcopo B DBMS SQL npogomkaeT BbIMOSTHATLCS
(“cost saving paradigm”)
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. HoBoe B auHammnyeckom SQL

PL/SQL 11g: Opyaue Hoswecmea 8 AuHamu4deckom SQL

- DBMS_SQL.PARSE moxeT npuHumaTtb Ha BXO4 CTPOKU
TMna CLOB (> 32KDb)

* Tenepb HET HeobxoammocTn B ncnosno3osaHnn VARCHAR2S

- EXECUTE IMMEDIATE nognepxmaet CLOB-cTpoku

° FlepemeHHble NMPUBA3KN MOTyT OblTb OOBEKTHOrO TUNA, B
TOM YHYUCIIEe U Kornekunmn

* PaHblUe npuxoaunock ncnosnbe3oBaTb anga atoro NDS

* [TakeTHOe cBa3biBaHWe (bulk binding) nogoaoepxmBaeTcs
0149 KOnnekuun o6 beKTHbIX TUMOB
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HoBoe B Tpurrepax

ORACLE
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. Co3aaHue Tpurrepa B OTKITHOYEHHOM
COCTOAHUMU
B 11g: Tpuz2zep co30aH, HO OMKI/IHOYEeH

create or replace trigger Trg
before insert on My Table for each row
disable

begin

:New.ID := My_Seq.Nex

end;

/
« Ecnn Tpurrep co3gaH ¢ olmbkamm KOMNUnAUMmM, To

nobas DML-onepauns Hag Tabnuuen dygeTt npuBoauTb K
ownodke: “ORA-04098: trigger 'TRG' is invalid and failed

re-validation”

* BO3MOXXHOCTb cO34aTh TPUITEP U BKIHOYUTb €ro nocrie —
Korga TOMHO U3BECTHO, YTO HeT owmnbdok PL/SQL
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. [Mopsaok cpabaTbiBaHUA TPUIrepoB

B 11g: moxxHO 3a0asamb nopsiook cpabambieaHus

create or replace trigger Trg 2
before insert on My Table for each row
follows Trg 1

begin

end;

/

* PaHblUe nopsgok cpabartbiBaHUA HE rapaHTupoBarcs !
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. Tpurrep — He moaynb PL/SQL
[o 11g

* Tpurrep He asnanca moaynem PL/SQL
* C Touku 3peHusa PL/SQL VM - 3To0 aHOHMMHbIN DIOK

* N13-3a 9TOro He B Tefe TPUIrepPoB He BbINONHAETCH
KawmpoBaHne SQL-BLI3OBOB

« KoHHop Mak[oHanba, “PL/SQL ansa npodpeccmnoHarnos ”
cTp. 238: “... uzbezaume eninosiHeHUs SQL-ornepamopos
8 mpuazaepe. Ecnu 3mo Heobxooumo, riopy4ume 3mo
delicmaue nipoyedype.” =Y

ORACLE
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. Tpurrep — moaynb PL/SQL
B 11g

« Tenepb TpUrrep saenanca mogynem PL/SQL

* icxogHbIn Kog Tpurrepa, kak u nodoro PL/SQL-moayns
BuaeH B USER _SOURCE

 Tenepb BbINONHAETCS KaluMpoBaHne SQL-BbI3OBOB B Tene
Tpurrepa

» “Fast DML triggers - DML triggers are up to 25% faster”
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. HoBbin TN TpUrrepoB

B 11g: cocmasHou mpuzaaep (compound trigger)

after each row

after State Men;

Compound
trigger

ORACLE
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. The compound trigger

B 11g: HoebIiu mun mpua2epos

* HosbIn TN Tpurrepos: Compound trigger — gaet
BO3MOXHOCTb 0bpabaTtbiBaTb Bce DML-onepauun Haa
Tabnuuen B ogHOM Tpurrepe

* MoxeT BKnto4aTb B cedsi rnobdarnbHble NepeMeHHbIe
ncnosib3yemMbie B Bcex obpadboTumkax codbITUN:

* MoXHO BKMto4aTb ABHbIN KOO MHULManmM3auum Tpurrepa —
BbINOMNHAETCSA OAMH pa3 Ha onepaTop — nepes BbINONHEHNEM
obpaboTymka “before statement”

* MoxHo onpenenaTtb cekuuto 3aseplleHus (finalization)
BoinonHaeTtca nocrne obpabdotkn DML-onepaTopa: 3a
obpaboTtunkom “after statement” (gaxxe ecnu paHee 6bina owmnbkal)

* [NobBanbHble NEpPEMEHHbIE TPUITEPA YHUUTOXAIOTCA rnocne
3aBepllieHusa padbotel DML-onepatopa
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. The compound trigger

B 11g: lNpumep cocmasHO20 mpuz2a2epa

create trigger My Compound Trg
for update of Salary on Employees
compound trigger

-- OTHM nepeMeHHHEe MOI'YT MCIIOJBLBOBAaTBCSI B BCex obpaboTumkax Tpurrepa
Threshold constant pls_integer := 200;
before statement is
begin

end before statement;

-- obpaborumk onepauum "after each row"
before each row is
begin
null;
end before each row;

-—- OecTpykKTop Tpurrepa - obpaborumk "after statement"”
after statement is
begin
null;
end after statement;

endi
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. The compound trigger

B 11g: lNpumep cocmasHO20 mpuz2a2epa

create trigger My Compound Trg
for update of Salary on Employees
compound trigger

Threshold constant pls_integer := 200;

type Emps t is table of Employee Salaries%rowtype
index by pls_integer;

Emps Emps t;

Idx pls_integer := 0;

procedure Flush Array is
begin
forall j in 1. .Emps.Count()
insert into Employee_Salaries values Emps(]);
Emps .Delete() ;
Idx := 0;
end Flush Array;

end My Compound Trg;
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48



. The compound trigger

B 11g: lNpumep - npodosmkeHue

create trigger My Compound Trg
for update of Salary on Employees
compound trigger

after each row is
begin
Idx := Idx + 1;
Emps (Idx) .Employee Id :New.Employee Id;
Emps (Idx) .Salary :New.Salary;
Emps (Idx) .Effective Date := Sysdate();

if Idx >= Threshold then
Flush Array();
end if;
end after each row;

end My Compound Trg;
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. The compound trigger

B 11g: lNpumep - 3asepwieHue

create trigger My Compound Trg
for update of Salary on Employees
compound trigger

after statement is
begin

Flush Array();
end after statement;

end My Compound Trg;
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TexHonornsa Result Cache
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. SQL Query Result Cache

* B03MOXHO KallMpoBaHWe pe3ynbTaToB 3anpocos,
nogsanpocos (query blocks)

« KoLl coBMeCTHO ncnonbadyeTtcs pasnndHbimm SQL
orneparopamu 1 ceccusiMm nosib3oBaTternen

* 3HauunTenbHoe YCKOpeHue ans onepaummn YteHus (read-
only / read-mostly data)

Q2: cnonb3yeT 370
- npo3payHo

R

12 >
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. SQL Query Result Cache

KawupoeaHue 3anpocoe

* HecKkonbko ypOBHEN KOHTPOSA
* Onepatop: hint result cache, no result cache
» Ceccuda: napameTtp RESULT_CACHE_MODE = force | manual | auto
- force - KaWKMpoBaTb BCe 3anpochl
* manual - KalnpoBaTb TONLKO 3anpockl ¢ hints
* auto - pelueHne o KaWMPOoBaAHUN MPUHUMAET ONTUMU3ATOP

 [lonHaga cornacoBaHHOCTb pe3ynbTaTa

« Kow obHoBNsIETCSA NpU U3MEHEHNU Tabnuy, N3 KOTOPbIX NOMyYeH
KaLLMPYEeMbIW pe3ynbTaT
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. SQL Query Result Cache
lpumep

select /*+RESULT=QACHE *x/
p.prod category,
sum(s.amount sold) revenue

from
products p,
sales s
where

s.prod id = p.prod id and
s.time id
between to date('01-JAN-2006', 'dd-MON-yyyy')]
to date('31-DEC-2006"', 'dd-MON-yyyy ')l and
group by
rollup (p.prod category)]
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. SQL Query Result Cache

llpumep — nnaH 3anpoca

| 1d | Operation | Name |
| O | SELECT STATEMENT | |
| 1 | RESULT CACHE | £z6cm4djbpcwhd48wecyk60m7qypu |
|l 2] SORT GROUP BY ROLLUP | I
1> 3| HASH JOIN | I
| 4] PARTITION RANGE ITERATOR]| I
I 5 | TABLE ACCESS FULL | SALES I
| 6 | VIEW | index$_join$ 001 |
1> 7 | HASH JOIN | I
| 8 | INDEX FAST FULL SCAN | PRODUCTS PK |
| 9 | INDEX FAST FULL SCAN | PRODUCTS PROD _ CAT_IX |
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. SQL Query Result Cache

OepaHu4yeHusi

° KC—)LLII/IpOBaHI/Ie OTKJTKOYMEHO AJ14 3anpocoB coAdeprKallunx
« BpemeHHble nnu dictionary-tabnuubl
* HepetepmunHmpoBaHHble PL/SQL-pyHKUNK
« ObpaweHue k nocnegoBatenbHocT (CURRVAL n NEXTVAL)
* HepeTtepmunHmpoBaHHble SQL-dyHKUMKM: current_date, sysdate,

sys _guid T.4.

* Result cache ansa pacnpeneneHHbIX 3anpoCcoB:

 result_cache remote expiration > 0
* 0 — He kaWwmpoBaTh (MO YMOSTYAHMIO)

« DML/DDL Ha yganeHHou B[]l He npuBoaguT K OOHOBMEHUIO KaLLa
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PL/SQL Result Cache

B 11g: KawupoeaHue pe3ysibmamoe 8bI4YUCIIeHUS
PL/SQL-¢byHKYUU

[logcTaHoOBKa 3HAYEHUS U3 K3LLla BMECTO BbIYUCIIEHUSA beHKLl,l/II/I

Ecnu doyHKUMSA yXKe BbINOMHANACh C TEMU XXe caMbiMU NapamMeTpamMu,
TO BMECTO BbINOSIHeEHNS pyHKUMM PVM MoxeT bpaTtb 3HadeHne ns
9TOro Kawa !

Pasgoensetca mexny ceccmamu

MoxeT npumeHaTeca TOJIBKO ans netepMnHMpoBaHHbIX QOYHKLUUN, U
dyHKUMIN HE nmetowmnx NoboYHbIX adpdhekToB (onpegensieT
pa3paboTyuk) !



PL/SQL Result Cache
B 11g: lNpuHyunsi pabomsbi

PL/SQL VM PYyHKLUA yXKe Bbi3blBanachb C

TakKMMu aprymeHTamm?

-4 |
oo
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. PL/SQL Result Cache

B 11g: Co30aHue Kawupyemou ¢pyHKUuUU

* [1pn co3gaHun PyHKLUMKM yKa3bliBaeTCA:
« KnoyeBoe crnoso RESULT_CACHE

« ®pasa RELIES_ON — nepeyeHb Tabnuu, OT KOTOPbLIX 3aBUCUT
pe3ynbTaT PYHKLNN

* [pn nameHeHunn Tabnuy, ykasaHHbix B RELIES ON kaw ans
9TOU PYHKLMM aBTOMATUYECKU oYMLLaeTCH

create function getAmount (pAccountId in number,
pCurrency in varchar?2) return number
result_cache relies_on (accounts, accounts_amounts); is
begin
return xRes;
end;
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. PL/SQL Result Cache

B 11g: ynpaesieHue kawem pe3ysibmamos

« ®pasa RELIES_ON moxeT ObITb onyLeHa

 [Mpun 3TOM 3aga4a nogaepkka akTyanbHOCTU K3Lla BO3naraeTcs Ha
nporpamMmucTa

« PaspaboTtunk onpeaenseTt cobbITUA MO KOTOPbIM K3LL ovunLLaeTcH
(Hanpumep: Tpurrep, API - nakeT Tabnuubl)

« Ona atoro cnyxut naket DBMS RESULT_CACHE n ero metog
INVALIDATE

if xHasChanged then

DBMS_RESULT_CACHE .INVALIDATE (USER, ’getAmount’) ;
end if;
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. PL/SQL Result Cache

B 11g: API ons ynpaesneHusi kKawem pe3ysibmamoe

« BectpoeHHbin naket DBMS RESULT CACHE

* INVALIDATE — o4ynctka kawa onga gyHKuum

FLUSH — ounctka Bcero kawa

BYPASS — BKkntoveHmne/BbIKIIOYEHNE KaLlLA Ha YPOBHE dK3Menssipa
STATUS — npoBepka ctaTyca kawa

MEMORY_REPORT - BbiBoA oT4eTa 06 ncnonb3oBaHUM Kalla
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. SQL & PL/SQL Result Cache

Hacmpouka

» Result Cache pacnonaraetca B pasgensemMom nyrne
 Paspengaetcsa BcemMu ceccusamm

 [NlapameTpbl MHULUMaANnU3aunun
« RESULT_CACHE_MAX_SIZE — 3agaeTt makc. pa3mep kawa B SGA

« RESULT_CACHE_MAX_ RESULT — makc. % oT kawa gnst oaHoro
obbekTa

« RESULT_CACHE_REMOTE_ EXPIRATION — kawnpoBaHne 00ObLEKTOB
no db-link (4epe3 ckonbKoO cekyHa NPOBEPATb aKTyasribHOCTb)
° MOHI/ITOpI/IHF — OANMHaMN4eCKUne npeancrtaBjieHUs
« [G]IVSRESULT CACHE_STATISTICS
G]JVSRESULT_CACHE_OBJECTS
« [G]VSRESULT CACHE_DEPENDENCY
G]JVSRESULT CACHE_MEMORY
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. OCI Client Result Cache

KawupoeaHue Ha KnueHme

G
\ \

CBA3aHHoOe
KalnpoBaHue

« KawwupyeTt pesynbTaTbl 3anpoca Ha KIMeHTe

* YnyJywaeT npomM3BoANTESNbLHOCTb paboTbl ¢ Tabnnuamn,
NCMNOJSIb3yeMbIMU B OCHOBHOM AJ15 YTeHus (read-mostly)
* bBonee bbICTpoe Bpemsi OTKINNKA — UCKITOYaeTCcs nepeaaya no cetn
*  YMeHblUaeT HarpysKy Ha npoLeccopbl cepeepa

« CornacoBaH C cepBepoMm
° KoL NPOaKTnBHO OGHOBJ‘IFIGTCFI, Korga N3ameH4aeTCcA BbI60pKa
*  CwuxpoHunsaums kewa (kak B RAC)

ORACLE

63



. OCI Client Result Cache

* YHUuuympoBaHHbIN MHTEPdENC C Server result cache
« Kaw npouecca pasgenseTcst HECKONbKUMU CECCUAMMU

- Mapametp CLIENT RESULT CACHE LAG

« Yepes CKoNbKO MUMNMUCEKYHA Nocne nocrneaHero obpalleHust K
cepBepy AenaTb NPOBEPKY Kallla Ha aKTyanbHOCTb

- MapameTp CLIENT RESULT CACHE SIZE

 MakcumanbHbI OOBbEM NaMATU BblaensaeMbl Ha KNMeHTe noa
KoL

- PaboTtaet co Bcemn 11g OCl-based knneHtamu
 Bkntowass ODP.Net, JDBC OCI Driver, PHP, ODBC
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. OCI Client Result Cache

Hacmpouku Ha knueHme

* [1lapameTpbl B paunne sqglnet.ora

 OCI_RESULT_CACHE_MAX_SIZE (nmeeT npuoputeT nepen
CLIENT_RESULT_ CACHE_SIZE)

. OCl_RESULT CACHE_MAX_RSET SIZE
- OCl_RESULT _CACHE_MAX_RSET_ROWS
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HoBble MHCTpPYMEeHTbI AnA
pa3paboTYMKoOB
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. AHanu3 n ontuMmun3auus

npousBogutenbHoctu B PL/SQL
B 11g: HoebIU npoghausnep

» BcTtpoeHHbin naket DBMS HPROF

* Ha BbIxoae popmupyeTtcs trc-gpainn (TEKCTOBbIN)

* BbiBO4 gonosniHUTenbHon nHpopmaummn: dynamic-sql, static-sql, init-
cekumsa v T.4.

* [loka3 nepapxmun BbI30BOB
* plshprof — ytunuta ona npeobpasoBanua trc-doarna B html-otyer
* He tpebyeTtca nepekomnunsaumns (DEBUG) n nsmeHeHune koga
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. AHanu3 n ontuMmun3auus

npousBogutenbHoctu B PL/SQL
B 11g: npumep pabomsi npoghalnepa

* BknounTtb npodunupoBaHune ana npouenypbl pkg.myproc

VARIABLE runid NUMBER;
BEGIN
:runid := DBMS HRPROF.analyze (
'PLSHPROF DIR',
'test.tre',
trace => '"HR"."PKG".'"MYPROC"') ;
END;

* [lonyunTb oT4eT
* % plshprof -output report test.trc
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. AHanu3 n ontuMmun3auus

npousBogutenbHoctu B PL/SQL
B 11g: npumep omyema npoghaunepa

2831 microsecs (elapsed time) & 12 function calls

Subtree Ind% Function Descendant Ind% Calls Ind% Function Name

2831 100% 03 2738 96.7% 2 16.7% __plsq_vm

2738 06.7% 310 2428 85.8% 2 167% __anonymous_block

2428 85.8% 15 2413 85.2% 1 8.3% HRTEST.TEST (Line 1)

2413 §5.2% 435 1978 AY.9% 3 25.0% HRTEST.TEST.FOO (Line 3)

1978 69.9% 1978 () 0.0% 3 25.0% HRTEST._ static_sql_exec_
lineb (Line 5)

0 0.0% 0 0 0.0% 1 8.3% SYS.DBMS HPFROESTOP
PROFILING (Line 53)
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. AHann3 ncxoaHoro koana PL/SQL

B 11g: HoebIiu uHcmpymeHm - PL/Scope

» COop nHpopmaumm ob Bcex naeHTUMmKaTopax MCXoaHoro
Koaa
« AHanor Cscope ans asbika C (http://cscope.sourceforge.net)

» [NapameTtp PLSCOPE_SETTINGS — ansa onpegeneHunsa tuna
cobupaemMbix UOEHTNNKATOPOB

[MpeactaBneHne USER IDENTIFIERS — gna npocmoTpa
[TpegBapuUTENbHO HYyXXHA NEPEKOMMNUNSALNS

Ona wrapped-koga cb6op nHdopmaunm HEBO3MOXKEH !
NuTerpauua c SQL Developer 2.0
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. AHann3 ncxoaHoro koana PL/SQL
B 11g: PL/Scope - npumep

SQL> alter session set plscope settings='identifiers:all';
SQL> alter type TObject compile;

SQL> select name, type, usage from USER IDENTIFIERS;

ORACLE
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NAME TYPE USAGE
V_PSTATE FORMAL IN DECLARATION
SELF FORMAL IN OUT DECLARATION
SETSTATE PROCEDURE DECLARATION
SETSTATE PROCEDURE DEFINITION
GETSTATE FUNCTION DECLARATION
GETSTATE FUNCTION DEFINITION
GETNEWID FUNCTION DECLARATION
GETNEWID FUNCTION DEFINITION
GETID FUNCTION DECLARATIO



3akKkn4yeHue
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. 3aKknw4yeHue

Pe3rome rno HoebIiM 803MoOxHocmsiMm 6 PL/SQL

° ynqueHme Nnpon3BOoANUTEIIbHOCTN
« OTcnexunBaHue 3aBUCUMOCTEN Ha YPOBHE 3fIEMEHTOB OOBHLEKTOB
Real PL/SQL native compilation
Inline-noacTaHoBKa
SQL & PL/SQL Result Caches
CocTaBHble Tpurrepbl

 [1ns Toro 4tobbl N UCNOMbL30BaTb 3T BO3MOXHOCTU
TpebytoTca nuwb Hebornblune ycunusi!
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. 3aKknw4yeHue

Pe3rome rno HoebIiM 803MoOxHocmsiMm 6 PL/SQL

* HoBas oyHKLUMOHANLHOCTL:
* Pacluunpenunsa B guHammyeckom SQL
« DBMS SQL - yny4yweHue 8 bezornacHocmu
« KoHTponb goctyna 4yepes3 naketel UTL TCP, n a.p.
* Regexp Count(), B8 SQL n PL/SQL
* MNopagepxka “super’ — BbI30B NeperpyxeHHoro metoaa B OOI PL/SQL

- Co3gaHue OTKNIYEHHOro Tpurrepa; nopsaok cpadaTtbiBaHus
TpUrrepos

« “when others then null” — HoBbIe NpegynpexaeHnst KomnunaTopa
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. 3aKknw4yeHue

Pe3rome rno HoebIiM 803MoOxHocmsiMm 6 PL/SQL

* YNo6CTBO UCNOSIb30BaHUS
 MNocneposaTtencHocTn B PL/SQL-BbIpaxeHnsax
« Onepatop continue
 ImeHoBaHHaa n cmewaHHasa HoTaumsa BbizoBoB PL/SQL B SQL

* IHCTPYMEHTbI
« PL/Scope
« PL/SQL Hierarchical Profiler
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. UHdopmauunsa

« ObLwasa nHdpopmaums: www.oracle.com/database

* TexHonorn4yeckasa nHpopmauuna:.
Oracle Technology Network
http://otn.oracle.com/products/database/oracle11g

* NHopopmauma ana KOHTaKTOB:
Uropb MenbHUKOB
e-mail: Igor.Melnikov@oracle.com
Ten. +7 (495) 641-14-42
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