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. NnnaH

* BBepgeHue B komnunaumo PL/SQL
» OnTnummnzartop PL/SQL
* /lcnonb3oBaHMe ontMMmnsarTopa

 HoBble BO3MOXHOCTU B Oracle
Database 11g

* [leMoHcTpauung
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. Komnunsauua v BbinonHeHue PL/SQL

/ declare
a number;
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. UT0 Takoe DIANA
Descriptive Intermediate Attributed Notation for ADA

create or replace procedure AA is
begin
null;
end;
D COMP_U
.
DS _BODY
i -Ehm”““ﬂaahﬂ-
DI_PROC D P_ D BLOCK
L_symrep ="AA . O\ DS_ITEM
DS _PARAM =
DS _STM
Lol - DS_ALTER
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. Yto Takoe PL/SQL VM

*  BwuptynbHas mawunHa PL/SQL
« BbinonHsaetr MCode (komaHabl VM)

* Perucrtpo-opneHTnpoBaHHas
« Hanp:x:=y*z
id y, R1
id z, R2
mul R1, R2, R1
st R1, X

* Crek-based (kak Java VM)

push y # push y on stack
push z # push z on stack
imul # multiply

pop X # pops result Into X

* Ho Takxe nogaepXxuBaeT onepauum ‘namMaTb-namMmaTb’
mult addr _of y, addr_of x, addr_of z
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. UHcTpykunn MCode

e 3aBUCAT OT NNatdopMbil
- BenuHa cmelleHna npu nepexone, pasmep dpenma, n 1.4..

 OaHo-0anToBble KOMaHAabI

* B oCHOBHOM KOMaHAbl UMeT PUKCUPOBAHHOE YUCTIO
onepaHaoB

« Ho HekoTopble KOMaHAbl UMEIT NepeMeHHoe YMCIo
onepaHaoB
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. OnTumunsarop PL/SQL
Hoenbiu backend e 10g

Mcode
Diana Tree ! ADDI
SUBN
MOVNU
BRNCH
Code analyzer .

Code
generator
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. IJencTtBuna ontummnisartopa

Eliminate dead Instructions
Lift relations into branches

* Merge chained Blocks
* Replace branches with

terminals - Remove assignments to
 Kill dead Blocks temporaries
 Evaluate (simplify) constant - Lift addressing
operations - Eliminate temporaries

* Propagate constants
* Propagate variables
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. HoBbin reHepatop MCode
Hoebit 2ceHepamop koda PL/SQL VM e 10g

« [lobaBneHbl HoBble MHCTPYKUMK VM (ons 6onee nosHoro
ncnone3oBaHns komaHg CPU) 1 nogaepXkm ontuMmmsauum

* YpaneHsbl NMHCTPYKUNN KOTOPbIE TEMNEPb HE HY>KHbI

* AHann3 gononHUTENLHOW MHPOPMaLIMKN OT oNTUMM3aTopa
(HanpuMep: NpuBA3Ka K HOMepam CTPOK UCX. TEKCTA)

* BHyTpeHHnn pegmnsanH PL/SQL VM (Hanp: BblpaBHUBaAHME
dopenmoB Ha rpaHuuUy crosa)

Mcode

ADDI
SUBN
MOVNU
BRNCH

Code Generator
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Mcnonb3oBaHue onTumMmmusartopa
PL/SQL
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. OnTumunsaumna PL/SQL

YcmaHoeka YPOBHsA onnmumMu3ayuu

- Bcero cyLecTBYyOT TpU YPOBHS ONTUMM3ALNM

- YcTaHaBnMBaeTCcs C MOMOLLbIO napamMmeTpa
PLSQL OPTIMIZE LEVEL.:

e YcTaHaBnnBaeTCcs KaK Ha YPOBHE 3K3eMIJidpa, TakK 1 Ha
YPOBHE CECCUN,

* MoxeT ObITb 3aJaH O719 KOHKPETHOro oobekTa:

SQL> alter package account _pkg compile plsgl optimize level=2;

Package altered.

SQL> |
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. OnTumunsaumna PL/SQL

YpoeHU onmumu3auyuu

* 0 - onTumMmnsaummn oTKIOYEHa (Kak B npend. BepCcusx);
* 1 —06blMHas (common) onTUMM3aLNS;

« 2 — arpeccumBHas ontTummsauug.

* [1lo ymon4yaHuo ycTaHOBNEHa arpeccmsHagd
ontummndauma: PLSQL OPTIMIZE LEVEL =2
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. YpoBeHb onTtumusauum N 1

JlokanbHasi onmumMu3auusi

« OnTMmmMsauma B npegenax ogHoro nporpammHoro 6noka
«  PekomeHayeTca Ucnonb3oBaTb 3TOT YPOBEHb, TOMNbKO
€CIN OYEeHb KPUTUYHO BPEMST KOMMUISALINK

MeTOabl ONTUMU3ALUN:
« YpaneHue Hencnornb3yeMblX NEPEMEHHbIX;

* YpaneHue “mepTBOro” Koga
 BblgeneHue KOHCTaHT;

° OI'ITI/IMVI3aLI,I/IFI KOHKaTeHaunn HECKOJIbKUX CTPOK B OJHOM
BblPpaXXeHUN,

*  PerncrpoBbll NUHKPEMEHT/OEKPEMEHT
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. OnTumMusaumsa nepBoOro ypoBHA
lMpumep (ebiOenneHue uHeapuaHmMoOe YukKsa)

 Jlo onTMmnsauuu:

begin
for fAcc 1n (select * from accounts)
loop
xXCnt :-= xAmount / 2;

 [locne onTnmmn3sauuu:
begin
<:»ant = XAmount / 2;

for fAcc i1n (select * from accounts)
loop
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. OnTumMusaumsa nepBoOro ypoBHA
lMpumep (ebiOerieHuUe MOBMOPSOWUXCS 8bipaXKeHull)

* Jlo onTMmnsaumm:

* [locne onTmMmn3auunu:

XT pls_integer;
begin

XA = XI + 12;
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. OnTumMusaumsa nepBoOro ypoBHA
lpumep (yoaneHue “mepmeoz2o” koda)

* Jlo onTMmnsaumm:

declare
K pls_integer;
S plIs_r1nteger;
begin
S = 12;

retII I 'I

end;

 [locne onTnmMmmnsauuu:

declare
S pls_integer;
begin
S = 12;
return;
end;
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. YpoBeHb onTummnsaumm N 2

A2peccueHass onmumu3auyus
- Bknwoyaet B cebda metoabl U3 ypoBHA N1
- bonee npoaBMHYTbLIE TEXHOMOMMU ONTUMU3ALMUM:

*  YMeHbLUeHME NePEKIOYEHNN KOHTEKCTA,

* YyeT ocobeHHocTen aapa Oracle n mawmHbl PL/SQL;

« K coxaneHuto, MeToabl HUrOe He JOKYMEHTUPOBaHbI !
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. Ontumunsauma PL/SQL (YpoBeHb N2)

lpumep (yMeHbWweHuUe nepeKkIrn4YeHUU KOHMeKcma)

« bbin onucaH Stewen Feuerstein B 5-om n3gaHum
ceoen kHurn “Oracle PL/SQL Programming”

* WexogHbin kog 1O ontummnsauyun:

begin
for fEmp 1n (select * from emp)
loop
end loop;

end;
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. Ontumunsauma PL/SQL (YpoBeHb N2)

lpumep (yMeHbWweHuUe nepeKkIrn4YeHUU KOHMeKcma)

« Koa NOCIJIE ontummnsauuu:

declare
type t Table is table of emp%rowtype index by pls_integer;

v_XxXTable t _Table;
v_xCount pls_integer;

begin
select * bulk collect Into v_xTable from emp;
v_XCount := v_xTable.Count;

for v_xIndex in 1..v_xCount loop

end loop;
end;

 [MlogobHaga “myTaumna” koga npoucxoanT 1 Ans ABHbIX
Kypcopos!



. Kak yBunaeTb Kog nocne ontumusauumm ?

* CneunanbHbIX event
event=“10944 trace name context forever, level <whatever>“

* Hy)XeH pecTapT ak3emnnapa

 none, 0, or 1 =use old 18 = new backend with more

compiler. informative dump.
* 6 =run new backend with full  « 25 = global optimizer with
dump. dump.
* 10 = dump Diana. » 26 = global optimizer without
- 11 = use new backend. dump.
* 13 = new backend with no * 27 = dump MCode only, new

optimizer. backend.

* 15 = new backend with no
optimizer.
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. [Ons aHanu3a HyXHO umeTb napcep ©

*>* L 0] : Code size = 273 IL lines.
=== Graph and code before optimization. ===
*** Graph dump for unit Unit_Xanon__ 4A5FAFBO___AB ...(ODCE6E74). ***

-— Procedure __anonymous_block(OE6EF128) flow graph dump. --
-— Dump of Block Set OE6EE11C. --

-- Fields of a flow graph Block --

Self = 075FCFC4 Name = *Anon Block* ID = <1, *Anon Block*>
Label = OEGEF068 Label text = $L1 Audit serial =1
Labels = OEG6EEO18 Frame = OE6EF128 Frame text = _ anonymous_block
Exception range = 00000000 CG Info = 00000000 Line = -2
Optim flags =0 Is Entry = FALSE Is Exit = FALSE
Is_Enter = TRUE Is Handler = FALSE
-- End Fields of a flow graph Block --
In: <3, Entry __ _anonymous_block> --> <1, *Anon Block*>
Out: <1, *Anon Block*> --> <5, *Anon Body*>
-- Fields of a flow graph Block --
Self = 075FD058 Name = *Anon Tail* 1D = <2, *Anon Tail*>
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. TecTbl — yBennyeHue CKOpoCcTu B ~2 pa3sa
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HoBble BO3MOXHOCTU B
Oracle Database 11g

ORACLE 11 g
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. Inline-noactaHoBka B PL/SQL

PL/SQL 11g: lNloOcmaHo8ka mena byHKUUU eMecmo

8bI308a
begin

PRAGMA INLINE(my func, "YES"); -- BKnr4aem nogcTaHOBKY

for T 1In (select * from employees)

loop

x:= my_ Ffunc(f.Name, f.amount) + 17; --He BbI30B, a Teno
-- pyHKLUMN!

end loop;

PRAGMA INLINE(my func, "NO"); -- BbIKIn4Yaem noactaHOBKY
end;

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

» BknroueHume/BbliknoYyeHne NoacTaHOBKU B Koae



. Inline-noactaHoBka B PL/SQL

Hoebitu ypoeeHb onmumu3ayuu (level 3)

alter session set plsgl optimize level=3;

» Ontummnzatop PL/SQL cam genaet nogcrtaHoBky (inline)
ncxoas na:
« Pasmepa npouenypbl/dyHKUUN
* [Npeononaraemon 4acToThbl Bbi30Ba (BbI30OB B LMKIIE)
* Uncna n TMNoB NnapamMmeTpoB

 [1lpoBeaeHbl TeCTbl Ha cucteme E-Business Suite

* Cuctema coctout u3s donbwnx PL/SQL-nakeToB ¢ HEOONbLLWXMM
npouenypamu (Bcero ~20 MnH. cTpok koga PL/SQL)

* [Nony4eHo yBenunyeHmne obicTpoaencTemnsa Ha ~20%

* B obuiem cniyyae 3aBucuT ot cTpykTypbl PL/SQL-koaa
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Ucnonb3oBaHue ontumMmusartopa
PL/SQL
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. IJeMoHcTpauus

Onmumu3auusi ebIK/TIF0YeHa

* Bblkntovaem ontmmmsaTtop

alter session set plsgl _optimize level=0;

» Tabnuua accounts coaepxut ~ 200 TbiC. 3anncen

* Bpems BbINnonHeHUs: ~5 cek.

begin
for T 1n (select * from accounts)
loop
s = T.Name;
end loop;
end;
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. IJeMoHcTpauus

Onmumu3ayus eKksiro4YeHa (ypoeeHb 2)

* Bknroyaem ontummnsaTop

alter session set plsgl _optimize level=2;

* Bpema BbIinonHeHua: ~1 cexk.

begin
for T 1In (select * from accounts)
loop
s = f.Name;
end loop;
end;

* Bpems BbINONHEHMSA YMEHbLUUIOCHL B 5 paa3!
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. OntTumunsarop Oracle PL/SQL

3aksirodyeHue

» CpeacTBo yBeNMMYEHUs ObICTPOOENCTBUS
XpaHumMmbIX npoueayp PL/SQL

* TOHKME cpeacTBa HACTPOUKHA

* [IpoBepbTE 3HAYEHNE NapamMeTpa
PLSQL OPTIMIZE LEVEL B Bawen 1!

* Ecnn OH He BbICTaBMNeH — TO BCe XOpOoLUo ©



. IlutepaTtypa

CcbinKu

PL/SQL Just Got Faster

o http://www.oracle.com/technology/tech/pl sqgl/files/Plsgl Just Got Faster.
Zip

PL/SQL Performance Measurement Harness

» http://www.oracle.com/technology/tech/pl sql/files/Plsgl Performance Me
asurement Harness.zip

Freedom, Order, and PL/SQL Optimization
* http://www.oracle.com/technology/tech/pl_sql/files/CodeOrder.zip

PL/SQL Performance — Debunking the Myths

* http://www.oracle.com/technology/tech/pl_sql/pdf/Plsgl_Performance De
bunking_The_Myths.pdf

ORACLE


http://www.oracle.com/technology/tech/pl_sql/files/Plsql_Just_Got_Faster.zip
http://www.oracle.com/technology/tech/pl_sql/files/Plsql_Just_Got_Faster.zip
http://www.oracle.com/technology/tech/pl_sql/files/Plsql_Performance_Measurement_Harness.zip
http://www.oracle.com/technology/tech/pl_sql/files/Plsql_Performance_Measurement_Harness.zip

ORACLE



ORACLE

Nropb MenbHmkoB
Ctapwunn koHcynbTaHT Oracle CHI

Email : Igor.Melnikov@oracle.com
Phone: +7 (495)641 14 00
Direct: +7 (495) 641 14 42
Mobile:  +7 (915) 205 26 27



	Slide Number 1
	Оптимизатор  PL/SQL
	План
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Что такое PL/SQL VM 
	Инструкции MCode
	Slide Number 9
	Оптимизатор PL/SQL�Новый backend в 10g
	Действия оптимизатора
	Новый генератор MCode�Новый генератор кода PL/SQL VM в 10g
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Как увидеть код после оптимизации ?
	Для анализа нужно иметь парсер 
	Тесты – увеличение скорости в ~2 раза
	Slide Number 26
	Inline-подстановка в PL/SQL�PL/SQL 11g: Подстановка тела функции вместо вызова
	Inline-подстановка в PL/SQL�Новый уровень оптимизации (level 3)
	Slide Number 29
	Демонстрация �Оптимизация выключена
	Демонстрация �Оптимизация включена (уровень 2)
	Оптимизатор Oracle PL/SQL �Заключение
	Литература�Ссылки
	Slide Number 34
	Slide Number 35

