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= Transaction Guard n Application Continuity kak pa3sutue
Transparent Application Failover

= AganTuBHoe ontumMmnusauma SQL-3anpocos
= PL/SQL-doyHKUMM BHYTpU SQL-3anpocos

= [lepemelleHne gaHHbIX (CeKumMn n oannos) “Ha neTty “ - B
online

= ABTOMaTuU3auus ynpasJjieHnAa KUSHEHHbIM LIUMKJITOM

MH%OEMaHMM ‘ILM:
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Transaction Guard n Application
Continuity



. HensBecTHOE COCTOSIHUE TPaAH3aKLUMU
Tekylwiasa cutyauusd

Monb3oBaTenb
Cepsepbl
NPUNOXEHNI
(
TpaH3akuma pukcupyetca B b1
Cepsepbl B[]
. &7 pe3ynbrat BO3BpalLlaeTcA

cepBepy NPUNOXEHNH.
\_ /
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. HensBecTHOE COCTOSIHUE TPaAH3aKLUMU
Tekylwiasa cutyauusd

(C6017| B MH(PPACTPYKTYpe MOXET
NPUBECTUN K TOMY, YTO CepBep
NPUNOXEHUW HUKOrOA HE NOnyyuT

Monb3oBaTenb
otBeT oT b/l.
\ J
Cepsepbl
NPUNOXEHNI
Cepsepbl B[]
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. Transparent Application Failover (TAF)

[NosBunachb ewe B Oracle Database Client 8.0.6

=

=

YcnewHo nponaowwno nogknioveHve K CYb[1
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. Transparent Application Failover (TAF)

[lepekntovaeT npunoxeHue Ha apyron y3en Oracle RAC

ﬂ\@j?'

COoi y3na: npunoxeHue aBTOMaTUYECKU
nepekn4YnnocbL Ha BTOpou y3en

ORACLE
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. Bo3moxHoctu TAF

= TAF coxpaHdaeT nnm BocCTaHaBNMBAET.
— CoeanHeHue Mmexay KIMeHTOM N cepBepoM
— [logrotoBneHHble SQL komaHAb!

— AKTUBHbIE Kypcopbl (KomaHaa select), HavyaBLMe BO3BpaLLaTb
pesyrnbTaT BbiNOSIHEHUS

= TAF He coXpaHdeT U He 3aLluLLaeT:
— AKTuBHbIE TpaH3akumn (ORA-25402 transaction must roll back)

— CepBepHble nepemeHHble PL/SQL nakeTtos
— CocTosHMe ceccum nosnb3oBaTenia (KomaHabl alter session)

ORACLE
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. Oracle Database 12c: Transaction Guard

[lpenocTtaengaet nHdopmauuto o peaynerarte BbinofiHeHna COMMIT

= API, KOTOpbIN «3HAET» O

P KaXQowu TpaH3akuum
/ Monb3oBaTenb

= Bbe3 Transaction Guard noBTop
CepBepbi TpaH3aKLUMN MOXET MPUBECTU K

MpUnoXeHn MOrMYecKkuM oLumbkam
= C Transaction Guard
— NPUNOXeHNe KOPPEKTHO

obpabaTtbiBaeT cnTyaumio
BO3HWUKHOBEHWS OLLNOKM

= [lpo3payvyHo ucnonb3yerca Ans
Application Continuity

ORACLE
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. Oracle Database 12c: Transaction Guard

API| ons pa3paboTynkoB

Client Driver Database Bpewms
SQL, PL/SQL vnn RPC - B
TpaH3akuua Start
P H ) Resultset Transaction
SQL, PL/SQL unu RPC
Commit - Commit?
) Communication failed
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. Oracle Database 12c: Application Continuity

CKprBaeT NnyiaHoOBbIE N BHENIIaHOBbLIE NMPOCTON

= [loBTOpPSAET TpaH3aKuum
BOCCTaHaBnmMBas npunoxeHue ot

1. TpaH3akuus

# OLLMOKM

o S = Kora aTo BO3MOXHO: MackupyeT
NPUNOXEHUIO owunoku xenesa, N0, cucrem

2. BbizoBbl k B/} XpaHEHUS

= OcBoboxaaeT OT TPYOAOEMKOro
nporpaMMmnpoBaHuna nepexesara
OLLIMOOK

” 4. NMoBTOp onepauumn
3. OwmnbKa

= [loBbIWIaAeT NPOAYKTUBHOCTb paboThl

Oracle Database 12¢ nosib3oBaTenen
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. Oracle Database 12c: Application Continuity

Kak yctpoeH Application Continuity nsHyTtpwu

Java SE or Java EE
Application

rF ¥
¥ v 2

Universal WebLogic Server

3 party Java
Connection Pool Connection Pool

Connection Pool

Request begin/end

R equest begin/end

Request begin/end

JDBC Replay Driver

Froxy
f Replay
JDBC Driver

i

12c ORACLE RDBMS
Real Application Clusters
Active Data Guard

Transaction
Guard

Replay

Continuity Director Context

Services

Firmware

ORACLE

| oz “".'Lﬂ""|”“‘"(‘,“Ub?|’i‘ght'©‘2013“;"0?561&%"%’07&? its affiliates. All rights reserved. | Insert Information Protection Policy Classification from Slide 12



. Application Continuity
JDBC-gpamnsep nostopa (JDBC Replay Driver)

Oracle JDBC Driver

.77 RAC "~
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. Application Continuity
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. Application Continuity
JDBC-gpamnsep nostopa (JDBC Replay Driver)

Oracle JDBC Driver
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. Application Continuity
JDBC-gpamnsep nostopa (JDBC Replay Driver)

Oracle JDBC Driver
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. Application Continuity
JDBC-gpamnsep nostopa (JDBC Replay Driver)
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. Application Continuity
JDBC-gpamnsep nostopa (JDBC Replay Driver)

Oracle JDBC Driver

- —

Calll W¢ Database |
|

-

Instancel

1
1
1
I
1
1
1
I
o Pr 4
Application @ :!: :
1
I
1
1
1
I
1
/

_—————————————~
/
\
\

Instance?2
-_—

|
=
@» cConnection

5 \
W Replay Context ~ _Instance3 _~

N o -

Pro.

o o - o -

ORACLE

! ”’“ZITC‘BWFigm ©'2013;Or4er AR/ o its affiliates. All rights reserved. | Insert Information Protection Policy Classification from Slide 12




. Application Continuity
JDBC-gpamnsep nostopa (JDBC Replay Driver)

Oracle JDBC Driver

- —

Calll W¢ Database |
|

-

Instancel

1
1
1
I
1
1
1
I
o Pr 4
Application @ :!: :
1
I
1
1
1
I
1
/

_—————————————~
/
\
\

\ Instance?2

-_—

|
=
@» cConnection

5 \
W Replay Context ~ _Instance3 _~

N o -

Pro.

/

ORACLE

! ”’“ZZ’TC‘B[Wﬁgm ©'2013;Or4er AR/ o its affiliates. All rights reserved. | Insert Information Protection Policy Classification from Slide 12




. Application Continuity
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. Application Continuity
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. Application Continuity
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. Application Continuity
JDBC-gpanBep nostopa (JDBC Replay Driver)
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. Application Continuity
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. Application Continuity
JDBC-gpanBep nostopa (JDBC Replay Driver)
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. Application Continuity
JDBC-gpanBep nostopa (JDBC Replay Driver)
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. Application Continuity
JDBC-gpanBep nostopa (JDBC Replay Driver)
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. Application Continuity

CoxpaHeHune pesynbrata HeeTePMUHUPOBAHHbIX PYHKLUWIA A8 NoBTOpa

SQL> GRANT [KEEP DATE TIME | KEEP SYSGUID].. [to USER]

SQL> GRANT KEEP SEQUENCE.. [to USER] on [sequence object];

SQL> REVOKE KEEP SEQUENCE [from USER] on [sequence object];

= Bnapgeneu nocrnegoBaTefibHOCTU MPOCTO BbIMNOJTHAET

SQL> ALTER SEQUENCE.. [sequence object] [KEEP|NOKEEP];

- nmbo:
SQL> CREATE SEQUENCE.. [sequence object] [KEEP|NOKEEP];

ORACLE
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. Traditional Database Service Deployments

B yuem pasnunune mexay TAF u Application Continuity?

- TAF = Application Continuity

— OCI, OCCI, JDBC Thin/OCI — [loka Toneko B JDBC Thin

— [loBTOpSET TOMNBLKO — [loBTOpseT Bce BMAbl 3anpocos (SQL,
onepatopbl SELECT PL/SQL)

— N9 KOHTEKCTa HY>XHO — WHTerpuposaH ¢ Transaction Guard
onpeaensTs callback — [Ina KOHTEKCTa HY>KHO onpeaensTb

— Bce npoBepkn 1 gencreusa callback
NPOUCXOAAT TONBKO Ha — CoxpaHeHue pesynsraTtoB CUCTEM.
KIneHTe HegepMUHMPOBaHHbIX (OYHKLMI O1S

©e3onacHoro nosTopa

ORACLE
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Adaptive Query Optimization



. Oracle 12c: Adaptive Query Optimization

ApanTuBHbIE NaHbI

MeTton coegmHeHus (join)

MeTopn pacnpeneneHus
AaHHbIX B NapannenbHOM
3anpoce

ApanTuBHas
CTaTUCTUKA

CobupaeTcs B BpeMs
KOMMUNALMM 3anpoca

Cobupaetcsa B MOMEHT
BbIMOSTHEHMS

| }

Join Parallel
Methods distribution
Methods

} }

At At run
compile time
time
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. Oracle 12c: Adaptive Query Optimization

ApanTuBHbIE NaHbI

MeTton coegmHeHus (join)

MeTopn pacnpeneneHus
AaHHbIX B NapannenbHOM
3anpoce

ApanTuBHas
CTaTUCTUKA

CobupaeTcs B BpeMs

KOMOUNsyun 3anpoca l ! l '
Cobupaetcsa B MOMEHT Join Parallel At At run
BbINOMNHEHNS Methods distribution compile time

Methods / time

ORACLE
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. Oracle 12c: Adaptive Join Methods
[Mpnmep

3anpoc: Hantu Bce . .
NPOAYKTbI C LeHom 15 !{!L} select A+ gather_plan_statistics®d product_name

2  from order_itemz? o, product_information p
KOTOpPbIE B 3akase 3 where o,unit_price = 15

npucyTcTByeT 6onee 1 pa3 4 and o.quantity > 1
Bo3amoxHbl ABa MeToaa 3 ahd p,product_id = o,product_id:
CoeNHEeHUS:

= Nested Loops

= Hash Join

ORACLE
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. Adaptive Join Methods

Bbibop meToga coeanHeHus “Ha nety”

AJ'IbTepHaTVIBHaﬂ 4acCTb CTpokn 3 order items BOydpepusytoTca 0O COeAMHEHNs,
naaHa (sub-plan) €Cnn NX YNCIO MeHbLLE NOPOroBOro 3Ha4eHna To

Bblbnpaetca Nested Loop, nHavye — Hash Join
cdhopmmpyeTcs 3apaHee P P

Sub-plan coxpaHsieTcs B
9TOM XXe Kypcope

NESTED LOOPS | | HASH JOIN ‘

Ctatucrtumka cobupaetcd
nepeq TeM Kak NnepenTu K

COEANHEHUIO __,l Statistics \
Collector |
Ctpoku 6ydepusyetca

Table scan Index Scan
nepen T1em Kak Bb|6paTb Order _items Prod_info_ind

MEeTOod coedNHEHUd | | |

Table scan
Prod_info

ORACLE
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. Oracle 12c: Dynamic Statistics

HoBbIn ypoBeHbL dynamic
sampling — 11 (BKnNOYEH Mo
YMOJSTHaHUIO)

PeweHne 06
ncnonb3oBaHMn dynamic
sampling npuHnUmaeTcsa Ha
OCHOBE CJTOKHOCTH
npegukara, TekyLueu
CTaTUCTUKN U BPEMEHN
BbINOSIHEHWNS 3anpoca

[nHammnyeckaa ctaTucTuka
pasgensieTcs Mexay
pa3HbIMK 3anpocamu

ORACLE

SOL> explain plan for
2 szelect *
3 From  product_informationd
4 lhere (list_price - min_price) = 29
5 And category_id not in (11,22)
E And product_name like 'Smartd':

Explained,

SOL
SOL>» select * from tableldbms_xplan.display()i:

PLAM_TABLE_OUTPUT

Plan hazh walue; 2184427533

| Id | Operation | Hame | Rows | Bytes | Cost (ECPUDI

| 0 | SELECT STATEMEMWT | | 215k] 45M1 172K (E)]
[* 1 | TRELE ACCESS FULL| PRODUCT_IMFORMATIONZ | 2151 4501 172K (B3|

Predicate Information (identified by operation id):

1 - filter("PRODUCT_NAME" LIKE 'Smarti’ AND “LIST_PRICE"-"HIN_PRICE"=29 AND
"CATEGORY_ID"<>11 AND “CATEGORY_ID"<>22)

Mote

l - dynamic sampling used for thiz statement (leuelﬂHUTD)
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. Oracle 12c: Adaptive Statistics

Re-optimization

B xoae BbINOMHEHUSA 3anpoca onTMMm3aTop CpaBHNBAET TEKYLLIYHO
CTaTUCTUKY C HOﬂyHeHHOﬁ B XO4€ BbIMNOJIHEHNA

= Ecnu cTaTUCTUKM CUNbHO pasnuyalroTcd, TO AN nocnenyroLlero
BbINOSIHEHNA ByaeT BoIbpaH Apyron nnaH

= [lepeonTMmunsaUusi UICNOMb3YET CTATUCTUKY MOMNMYYEHHYHO B
npeabIayLmx BbINOMHEHUAX 3anpoca

= Bnepsble ata TexHonorna noasunack B 11g Rel2 nog HasBaHuem
“Cardinality Feedback”™

ORACLE
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PL/SQL BHYTpUu SOL



. 3aTtpaTbl Ha nepeknoyYeHne mexay SOL/PL/SQL

[o 12c: 3atpartbl Ha nepekntoveHne KoHTekcta mexay SQL n PL/SQL VM

SELECT

DISTINCT my package.get domain(catalog url)
FROM

orders;

= XpaHmmas PL/SQL-dpyHKUMSA Bbi3biBaeTcd BHYTpu SQL-3anpoca

= HaknagHble pacxoqbl
- Ha nepekntoveHune B PL/SQL n nepegady napameTpoB
- Ha nepekntoyeHne B SQL-OBMXKOK 1 BO3BpaT pe3yrbTaTtoB

ORACLE
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. Bbi3oBbl PL/SQL B SQL-3anpocax
Oracle 12c: Teno yHKUMKN NPSMO B 3arnpoce

WITH
FUNCTION get domain(url VARCHAR2) RETURN VARCHAR2 IS
pos PLS INTEGER;
len PLS INTEGER;

BEGIN
pos := INSTR(url, 'www.');
len := INSTR(SUBSTR(url, pos + 4), '.') - 1;
RETURN SUBSTR (url, pos + 4, len);

END;

SELECT DISTINCT get domain(catalog url) FROM orders;

= YMeHbLUEHME 3aTpaT Ha nepekntvyeHne KoHtekcta SQL<->PL/SQL

= Bbilwe 6bicTpogencTBue: NpeanovTUTENLHO, YTOBbLI HE BbINO BITOXKEHHbIX
PL/SQL BbI30BOB
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. Oracle Database 12c PL/SQL

Oracle 12c: HoBasa gupekTmea (nparma) KoMnunaumm

= [Ins pyHKUMIN, KOTOpblEe OyayT BbINOMNHATLCA B SQL, BBegeHa HoBas
onpektuea komnmnatopa PRAGMA UDF:

CREATE FUNCTION get domain(url VARCHAR2) RETURN VARCHAR2 IS
PRAGMA UDF;
pos PLS INTEGER;
len PLS INTEGER;

BEGIN
pos := INSTR(url, 'www.');
len := INSTR(SUBSTR(url, pos + 4), '.') - 1;
RETURN SUBSTR (url, pos + 4, len);

END;

SELECT DISTINCT get domain(catalog url) FROM orders;
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[lepemelwieHmne gaHHbIX B Online



[MepemewieHue pannos B Online
[lepemelleHne doannos “Ha nety”

11g

SQL> ALTER DATABASE RENAME FILE ‘/ssd data/hot.dbf TO ‘/sas_data/hot.dbf’;

ORA-01511: error in renaming log/data files
ORA-01121: cannot rename database file 5 - file is in use or

recovery

ORACLE

SQL> ALTER DATABASE MOVE DATA FILE ‘/ssd_data/hot.dbf TO
‘/sas_data/hot.dbf’ REUSE;

SQL> ALTER DATABASE MOVE DATA FILE ‘/ssd_data/hot.dbf TO ‘+sas_data’ KEEP;

SQL> ALTER DATABASE MOVE DATA FILE 5 TO ‘t+sas_data’ KEEP;
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NepemeweHune pannoB B Online
[MepeHoc dannos Ha ASM n obpaTHO

ORACLE
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. NepemeweHune pannoB B Online

[lepeHoC hannoB Ha OelleBbIN U EMKUUA HOCUTENb

High Cost Storage (SSD)

Tablespace HR: 3 data files

Uncompressed Storage

ONLINE

Tablespace HR: 3 data files

ORACLE
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. Oracle 12c: HoBoe B CeKUMOHUPOBaAHUN
[lepemelleHune cekunm B online

= Onepauns MOVE

PARTITION ONLINE i - ; ~ i - i - i
» [TonHOCTBIO v \/ \/ \/

npo3payHa ans
NPUINOXEHW B [ e

= [logaepxuBaeTcs
DML v 3anpochl B
MOMEHT nepeHoca
cekumm

Jan2012 Aug2012 Sep2012 Oct2012 Nov2012 Dec2012

= ABTOMaTun4yeckas
nepecTponka
rmobanbHoro
nHaekca
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. Oracle 12c: HoBoe B CeKUMOHUPOBaAHUN
[lepemelleHune cekunm B online

= Onepauns MOVE
PARTITION ONLINE

= [loNHOCTbIO
npo3padHa ans
NPUNOXEHNN

= [logaepxuBaeTcs
DML v 3anpochl B
MOMEHT nepeHoca
cekumm

= ABTOMaTun4yeckas
nepecTponka
rmobanbHoro
nHaekca

L 202 202 202~

L

==

Aug2012 Sep2012 Oct2012 Nov2012 Dec2012
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. Oracle 12c: nepemelwieHne cekuum B online
[Tpnmep:

= rlpOCTO cXaTtne cekunn ¢ coxpaHeHnem BCcex NHOEKCOB.

ALTER TABLE ORDERS MOVE PARTITION ORD Pl
ROW STORE COMPESS ADVANCED
UPDATE INDEXES ONLINE;

= [lepemelleHne B apyron tablespace ¢ cxatnem n ¢ coxpaHeHnem
rmob6anbHbIX NHOEKCOB Ha “neTy”:

ALTER TABLE ORDERS MOVE PARTITION ORD Pl
ROW STORE COMPESS ADVANCED
UPDATE GLOBAL INDEXES ONLINE;
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ABTOMaTU3auUuA ynpaBrieHUs
XXU3HEHHbIM LUKIOM
nHpopmauuum (ILM)



. Automatic Data Optimization

A Hbl
n ble
15000RPM (L

10x cxaTtue

15x cxaTtue

rj - %%%%. 72|(;ICI)DRDP M ]

Texyu.wm KBapTan Tekywun ron  lpeabiaywme roab!

Row Store Compressed Archive Compressed
ans OLTP Column Store Column Store ¢

Ond aHanmTukn MaKCMaJllbHbIM CXKXaTUeM

[To mepe “ocTbiBaHUA” gaHHbIX, Automatic Data Optimization
aBTOMaTUYECKM NepemMeLllaeT daHHbIE N MOXET UX CXXUMaTb Ha JIET
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. Oracle Database 12c Release 1
3aknoyeHmne

= OyeHb MHOr0, Ha NepBbIN B3rNs4 HeOOMbLLMX, HO O4YE€Hb NMPAKTUYHbIX
HOBLLIECTB, HaNpumep:

— ApganTtmBHaga onTuMmnsauma 3anpocos

— [MoBTOp TpaH3akuum nocne cboqa (Application Continuity)
— PL/SQL B SQL-3anpocax

— nepemeulleHne danrnos n cekumn B Online

= [loniHasa aBTomaTtmnsaums onepaumn ILM — Automatic Data Optimization

ORACLE

57 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved. | Insert Information Protection Policy Classification from Slide 12



. YBngumca B Oracle Database 12c!

SQL> SELECT * FROM next_topic;

ERROR at line 1:
ORA-00028: your session has been killed

ORACLE
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