19ciBE AN FAEZE T (TAC)

(Transparent Application Continuity )

20 y1llo00 Qad¢e z2kx< 22a0l 33YmMaon RunP AW, r Uet dAl
U v t dAT

20-21
PEEEN T ERE HEXTRARRS Bt E R ATIIRIZ




E T Oracle #iEE
RETWHIEERRRE

. RNTHRSEERERR, STHRARENE
. BPMIEERARITRS, RIPREATNRS
. IRFNUEEMEE. BERNRSM, BEVESNKE
FRERBIHRE:
400-699-8888

* AT RARBENARBEXATIRE



19¢ FBAN FRiELE Y (TAC)

(Transparent Application Continuity AC)
FHEXBRALTIR - SUEET

2023 %5 A 12 H 11:00
S A=E)

R

CoE(Center of Excellence)



Safe harbor statement

The following is intended to outline our general product direction. It is intended for information
purposes only, and may not be incorporated into any contract. It is nota commitment to deliver
any material, code, or functionality, and should not be relied upon in making purchasing
decisions.

The development, release, timing, and pricing of any features or functionality described for
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Oracle 19ciEFH HZEZM (TAC)

NTIRENANSAA, Oracle?%ﬁi?-%’i']ﬂ’ﬂﬁﬁﬁ%?’i%, R AEEES
Oracle3|INTHEEE L (Transaction Guard) FIMAELME (Application
Continuity) , B XLFEREXTE P N INEE &K, 3(‘“37 =ENVAEFERE
%féﬂﬁlﬂﬂ, IMETEEC EEFE%TM@@%E’J;’—I}UO BB B2 X EETHEER T &
AR EEHN, RN FEESHBONS. FAN. TAF. FCF. TG. AC.
TACE, XiLiFM47E0racle Database 19cHESZ A, M{IHZ EH?&%?D NER

/19& I{ Transparent Application Continuity(TAC) Application Continuity(AC)
18C i i Efailover_restore/JAUTO i Efailover_restoreJLEVEL1
12C1 \ failovertypesy AUTO failovertype/g TRANSACTION

Transaction Guard(TG) K&ECOMMIT_OUTCOME ITRUE

Transparent Application Failover(TAF) Fast Connection Failover(FCF)

Fast Application Notification(FAN)

Oracle Notification Service(ONS)

v A4 ¥ 400-699-8888
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Q S

TAC AC TAF Draining
I don’t know how the Yes No No Yes Transparent Application Failover (TAF):
application is 8i. select
implemented ’ o ]
12.2: initial session state
My application does Yes Yes No for unplanned Yes
transactions Transactional Transaction Guard (TG):
disconnect only 12.1, Logical Transaction ID (LTXID)
My application uses Yes Yes No Yes requires application querying the commit outcome
/ I
Oracle state (temp lobs, No for static mode - .
PL/SQL, temp tables.) Application Continuity (AC):
My application does not Yes No Yes Yes 12.2.0.1, OLTP,
use connection pools recovering the session from a known point which includes
L : . session states and transactional states. mutables, e.g.
My application has side Yes Customizable No Yes '
y e;zcts ouch as flo SYSDATE orsequence.NEXTVAL
transfors) Side effects are not Transparent Application Continuity (TAC) & Drainin
ransiers,
replayed 18c, achieved by consuming the state -tracking
My app needs Initial Yes and custom Yes and custom Yes and custom Yes information
State Restored --> AC: 12.2, orcustomize with side effects or callbacks,
or complex session states: temporary tables
Future proofed for Yes No No Yes

application changes

11 Copyright© 2023, Oracle and/or its affiliates

--> TAF: read only and does not change Oracle session
state in the session after the initial setup.
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FAN(Fast Application Notification ) 5= (Draining)

RN FHIBA] (FAN) B—7h: HEZ= (Draining) ##A:
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19cDatabase and 19cDrivers, and newer

3. Application or EI

mectiong” 'y, | AN FRRER " &R
AR R S IR B P [ V62
ﬁ!‘ A B9 T VE1E B — NG k4

2. Database marks

& sessions to drain
EEEH

1. Services or PDB are
stopped/relocated

d v a4 x 400-699-8888
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V UCPuse one of the following tests, isValid() is the preferred method:

java.sgl.Connection.isValid(int timeout) or
oracle.jdbc.OracleConnection.pingDatabase () or
oracle.jdbc.OracleConnection.pingDatabase (int timeout) or
a HINT at the start of your test SQL: /*+ CLIENT_CONNECTION_VALIDATION */
V OCluse OCI_ATTR_SERVER_STATUS
V ODP.NET CheckConStatusis on by default.

0 BUEEM (SQLE#EMEE)

~

e "QQz'! ~ dba_connection tests g, X
SQL>selectconnection_test type, sql_connection_test, enabled from dba_connection_tests;

d v #41 x 400-699-8888 E
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DBA_CONNECTION_TESTSEA A INM 3 A RZER MR :
Database Side ONLY. CDB, PDB, Service Levels

SQL>selectconnection_test type, sgl_connection_test, enabled
from dba_connection_tests;

SYS@oral9cl>select connection_test_type, sql_connection_test, enabled
2 from dba_connection_tests;

CONNECTION_TEST SQL_CONNECTION_TEST ENABLED

SQL_TEST SELECT 1 FROM DUAL

SQL_TEST SELECT COUNT(x) FROM DUAL
SQL_TEST SELECT 1

SQL_TEST BEGIN NULL;END

PING_TEST NA

ENDREQUEST_TEST NA

6 rows selected.

d v #41 x 400-699-8888 E
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DBMS_APP_CONT_ADMINE B #IEEE R ZEZ M -

£ dbms_app_cont_adminZil. Mkk. BREXZEREARS. ATBASUIREIIFS S EUERERNZEZ ML :
U AINFETRYIERSNE
SQL> EXECUTE dbms_app _cont_adminadd _sql _connection test('SELECT COUNT(1) FROM DUAL);

Ul@tacs2>select connection_test_type, sqgl_connection_test, enabled from dba_connection_tests;

CONNECTION_TEST SQL_CONNECTION_TEST

SQL_TEST SELECT 1 FROM DUAL
SQL_TEST SELECT COUNT(x) FROM DUAL
SQL_TEST SELECT 1

SQL_TEST BEGIN NULL;END

PING_TEST NA

ENDREQUEST_TEST NA

SQL_TEST SELECT COUNT(1) FROM DUAL

7 rows selected.

U ZRAFBNERN:

SQL> EXECUTE dbms_app cont_admindisable connection_test(dbms_app cont_admin.sql_test,'SELECT
COUNT(1) FROM DUALY);
U BAMBERNI:

SQL> EXECUTE dbms_app_cont_adminenable connection_test(dbms_app _cont_admin.sqgl_test,'SELECT
COUNT(1) FROM DUALY);
U MBRHETRVERN I :

SQL> EXECUTE dbms_app _cont_admindelete _sqgl _connection_test('SELECT COUNT(1) FROM DUAL);

d v a4 x 400-699-8888
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REHIEIES:

KRERITSIRES, FERERHuserenvRAERIERS M FHTELN:
SQL> select SYS_CONTEXT(USERENV', 'DRAIN_STATUS') from dual

[oracle@x9mdbadm@l ~]$ sqlplus ul/"Welcome$"@tacs2

SQL*Plus: Release 19.0.0.0.0 - Production on Wed May 10 22:02:52 2023
Version 19.13.0.0.0

Copyright (c) 1982, 2021, Oracle. All rights reserved.

Last Successful login time: Wed May 10 2023 21:51:30 +08:00

Connected to:

Oracle Database 19c Enterprise Edition Release 19.0.0.0.0 - Production
Version 19.13.0.0.0

Ul@tacs2>select instance_name from v$instance;

INSTANCE_NAME

oral9c2
Affects
Ul@tacs2>insert into t100 values(1000);
HProduct (Component) HOracle Server (Rdbms)
1 row created. Range of versions believed to be affected|\Versions BELOW 21.3
Ul@tacs2>select SYS_CONTEXT('USERENV', 'DRAIN_STATUS') from dual; . 19.16.0
* 19.15.0
SYS_CONTEXT( 'USERENV', 'DRAIN_STATUS') . 19.14,
____________________;___,.;\,___________________:_______;__‘______'_‘___;_______________ \Versions confirmed as being affected e 19.13.0
NONE 0 RNONE ~ = ®n M "HA . 19100
Ul@tacs2>ho nohup srvctl stop instance -d oral9c -i oral9c2 -f -drain_timeout 200 -stopoption IMMEDIATE & + 19.90
SP2-0317: expected symbol name is missing
Platforms affected Generic (all / most platforms affected)
Ul@tacs2>nohup: appending output to ‘nohup.out’
Fixed:
Ul@tacs2>select SYS_CONTEXT('USERENV', 'DRAIN_STATUS') from dual;
SYS_CONTEXT( "USERENV', 'DRAIN_STATUS') The fix for 32761229 is first included in [ « 19.17.0.0.221018 (October 2022) DB Release Update (DB RU)

DRAINING " & mDRAINING ~ * p NV

Uletacs2>

Bug 32761229 - Includes SYS_CONTEXT('USERENYV', 'DRAIN_STATUS') in 19c¢ to see draining status of sessions (Doc ID 32761229.8)
d Vv A1 x 400-699-8888
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Application Server Connection Testto DB

Oracle WebLogic MGeneric and TestConnectionsOnReserve isUsable()
Multi data sources TestConnectionsOnCreate SQLMSELECT 1 FROM DUAL
Oracle WebLogic Active GridLink  Embedded isUsable()
IBM WebSphere PreTest Connections SQLMSELECT 1 FROM DUAL

validate-on-match

*
Check-valid-connection -sq SQLMSELECT COUNT(*) FROM DUAL

RedHat WildFly (JBoss)

TestOnBorrow

TestOnRelease SQLMSELECT1 FROM DUAL

Apache Tomcat

ODP.NetUnmanaged Connection.status () OCI_ATTR_SERVER_STATUS

d v #41 x 400-699-8888 E
20 Copyright © 2023, Oracle and/or its affiliates



wzZtYzonw kg 4 g2

TestConnectionsOnReserve

eBusiness Suite Connection borrowed from WebLogic with GAn CBI[2p p 1 n 2 N1 H

Fusion Apolications Connection returned to WebLogic and TestConnectionsOnReserve with isValid()
PP C++ pools and checked OCI_ATTR_SERVER STATUS

Siebel Connection requested OCI_ATTR_SERVER_STATUS

Peoplesoft Connection requested OCI_ATTR_SERVER_STATUS

Custom pool with Metadata table

SUBEITEHE 2 Checks status every 60 seconds

OCI_ATTR_SERVER_STATUS

d v #41 x 400-699-8888 E
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Session' 6 O

. . . . A . N ag_tm_processes optimizer_adaptive_reporting_only
TAC (Transparent Application Continuity) =i5ERRtERERF] cell_offload_compaction optiizer_adapive_statiscs
N Az cell_offload_parameters es —
ERZIENZESNRES, LX@T‘TW’IEE’JElJIi‘ﬁZ):VIEy&TEr 1& | col offoad_pian dispiy B
E o< = Il_offload i L= - _
EERZ ABESIERSEERNEEEE, Fle ey
1+ X ~ . — — optimizer_inmemory_aware
h 0 ~ @YX NLS settings, optimizer preferences, event settings, PL/SQtommit_logging optimizer_mode
. . it_wait optimizer_use_invisible_indexes
global variables, temporary tables, advanced queues, LOBs, and result CACHE e T e T e e
nls_nchar_conv_excp approx_for_count_distinct containers_parallel_degree parallel_force_local
nls_calendar approx_for_percentile create_stored_outiines oo i decren?
nIS_comp cursor Sharing zzrsor_plndr(;:afture_destination parallel:min:percent
. 0 rsor_invaliaation Isgl de t
nIS—CurrenCy defau_lt_collatlon . db_index_compression_inheritance Bégfﬁg Earr):EZtibility
nis_date_format optimizer_capture_sgl_plan_baselines db_securefile query._rewrite_enabled
n |S_d ate_l anguage 0 ptl mize r_ig N Ore_h Ints db_unrecoverable_scn_tracking query_rewrite_integrity
nis_dual_currency optimizer_ignore_parallel_hint dd_lock_timeout remote_dependencies_mode
nls_iso (—: . — — —_ . deferred_segment_creation resuIt_cache__remote_expiration
_Iso_currency optimizer_use_sql_plan_baselines it e [T G resumable_timeout
nils_language parallel_degree_limit qoEl mees Sﬁésion_caETed_gursors
nls_length_semantics parallel_degree_policy hash_area_size omis, out server
nls_numeric_characters parallel_min_time_threshold heat_map sort_area_retained_size
n|S sort p|SCOpe Settings inmemory_clause_default sort_area_size
— . T inmemory_query spatial_vector_acceleration
n:S_:_emtofry t p:sq:_gcftljags java_jit_enabled sql_trace
nis_time_r1orma pisgl_daebug max_dump_file_size sqltune_category
nis_time_tz_format plsql_optimize_level multishard_query_data_consistency z';::gzggslfg\;gation_enabled
nls_timestamp_format plsgl_warnings multishard_query_partial_results o "G e apied
nis_timestamp_tz_format recyclebin OEJ_eC:—CaCEe-mi_X_S:ZG__Perce”t timed_os_statistics
allow_rowid_column_type result_cache_mode ohIee_tathe opTnAL S timed_statistics
-~ f = t_ . . olap_page_pool_size tracefile_identifier
approx_ Or_aggrega 1on optimizer_adaptive_plans workarea_size_policy
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KILL & DISCONNECT Sessiont 0

MREET “NBERESM” , FHDBAEIEHRALTER SYSTEM KILL session3{ALTER SYSTEM
DISCONNECT sessioniZBa & IES A =IE, MEINERT, “‘MNAERFEN” s=idiiExiE.
B2, NMRAHESER=1E, 151 ENOREPLAY X,

DBA Command Replays
alter system kill session 'sid, serial#, @inst' immediate; YES
alter system kill session 'sid, serial#, @inst' noreplay ; NO
alter system disconnect session 'sid, serial#, @inst' immediate, YES
alter system disconnect session 'sid, serial#, @inst' noreplay ; NO
srvctl stop service -db orcl -instance orcl2 -force YES
srvctl stop service -db orcl -instance orcl2 -force -noreplay NO
srvctl stop service -db orcl -node mynode3 -force YES
srvctl stop service -db orcl -node mynode3 -force -noreplay NO
srvctl stop instance -node mynode3 -force YES
srvctl stop instance -node mynode3 -force -noreplay NO
dbms_service.disconnect_session([service], doms_service. noreplay ) NO
23 Copyright® 2023, Oracle and/or its affiliates d v 84 x 400-699-8888
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Fast Runtime Transparent Transacti | Applicatio | Transparent
Application Load Application on Guard n Application

Notification Balancing Failover (TAF) (TG) Continuity | Continuity
(FAN) (RLB) (AC) (TAC)

Real Application

Clusters (RAC, V V (RAC) V V V V
RAC One)
Data. Guard (DG) With « Vv Vv « «
physical standby clusterware
Active Data Guard With
(ADG) clusterware X v v v v
RAC+DG (physical V (within
standby) v RAC) v v v v
Global Data
Services (GDS) v v v v v v
V
X X X X X

Golden Gate (no DML retry)
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B LN RHER

ERATACTEE:

1. BENAER
V [ERHFNEES
V (FERLZFNE P ikhkds
V NMARERRESMH
2. NN T e ZECEBIEEimARSS (DBA)
V MBS R EM SRR
V AEEIEAHGIEIIRERS
V BREEFTRERISIEERS
3. RN AERFERANPIZREHIEN(DBA)
V IRRINBRERREREN R TREL, DBARNIE IR
4. MAFE L EBRRIP

V REBXUE. AWRLIREURIFHSAITHER
V ERACCHKSAEFIRAIERRE
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I HETF HYIE R

EESANERNEN. ERilEE—EER, UEEANERTERHHEAZERHEIR.

Al

]

A
I

Use this Connection String for ALL Oracle driver version 12.2 or higher:

RACHFIR :

Alias (or URL) =
(DESCRIPTION =
(CONNECT_TIMEOUT=90)(RETRY_COUNTS50)(RETRY_DELAY3)(TRANSPORT_CONNECT_TIMEOUT3)
(ADDRESS_LIST = (LOAD_BALANCE=0n)(ADDRESS = (PROTOCOL = TCP)(HOST=primanan)(PORT=1521)))
(CONNECT_DATA=(SERVICE_NAME = YOUR SERVICE)))

RAC+ADGIf 15 :

Alias (or URL) =
(DESCRIPTION =
(CONNECT_TIMEOUT=90)(RETRY_COUNTS0)(RETRY_DELAY3)(TRANSPORT_CONNECT_TIMEOUT3)
(ADDRESS_LIST = (LOAD_BALANCE=0n)(ADDRESS = (PROTOCOL = TCP)(HOST=primapan)(PORT=1521)))
(ADDRESS_LIST = (LOAD_BALANCE=0n)(ADDRESS = (PROTOCOL = TCP)(HOST=standloan)(PORT=1521)))
(CONNECT_DATA=(SERVICE_NAME = YOUR SERVICE)))

d v #41 x 400-699-8888 E
27 Copyright © 2023, Oracle and/or its affiliates



AT HY® A v ¥
TACZ R P i ©
V Oracle JDBC Replay Driver 18c or later. This is a JDBC driver feature provided

with Oracle Database 18c for Application Continuity

V Oracle Universal Connection Pool (UCP) 18c or later with Oracle JDBC Replay
Driver 18c or later.

V Oracle WebLogic Server 18c, or third-party JDBC application servers using
UCP with Oracle JDBC Replay Driver 18c or later

V Java connection pools or standalone Java applications using Oracle JDBC
Replay Driver 18c or later with Request Boundaries

V OCI Session Pool 18c or later
V SQL*Plus 18c or later

VeNZ. Z2nt !'F#Fpeg30 THhIVYIy3z3g3 NDDHIj gDz | oz
12.2 and later)

V OCLFkbased applications using 19c OCI driver or later
PP J d v 74 x 400-699-8888 E
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MAER&HESH (1)

A BRIERN BIZR @A (FAN) . --Oracle10.2FF #4335 FAN
V FANTERRZRRifa i E RS BB AIZF (ERFTFFONSY £ | 62007 o

V &BFAN, MIREEGMRKZHEE, NAREFSERHIITCP/IPERN, HEERERERENZEEHRTE,
V FrEOracle poolflOracle A 2Bk S 28 &R EFHFAN,

V % =7 JAVAN AR S5 28 F] LAEFRUCPR/E FIFAN,

FANELZESE T TEN~mP:

eDy¥zpE OLd:5+1 R533pENYDE yI3 2D¥zpE ucgZp+z5z TgDijgD?
eDy¥zpge NYLY OLjyDZ® AD#S g Dz

eD¥zpe QNAW THSEDozyp WHENIE2zLI5+%1 S++p D7 NDSIED? g+Dz Z+L}2 qNAW L
eNzZ.2nf WENNgzL5+l S+%p c+#Dz TIIYIyzE3 yvI3 RYIyszsE3 ID#I 53¢ Dz
eDx¥zp¢ tLNE3#*

T1p43ZplLjdz

503

Op+Zyp NYLY TEDi5zc¢d2

t 25D% ! yDAIj qNAW y! ! pS5zy L5+l d2XDJj Doz Ljdss51 3 2D¥zpge qNAW TI 5l & Doy

b 5dzLJ I & Doz
d Vv A1 x 400-699-8888 E
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MAERRESF (2) !
RIERFIRINARE, ENAEFEERMEFBAFAN (FCF) , MITFFTR

V Universal Connection Pool
Set the property FastConnectionFailoverEnabled
V  WebLogic Active GridLink for Oracle RAC
FAN and Fast Connection Failover are enabled by default

V IBM WebSphere, IBM Liberty, Apache Tomcat, Red Hat ~ WildFly (WildFly (JBoss)), third -party Application
Servers

Use Universal Connection Pool as a connection pool replacement
V ODP.Net clients (Managed and Unmanaged Providers)
T & HA é@vents = true;pooling =trueH S 1 LJ12¢ z # I || ¢@DRINAAZDHE éaglierd5 § Ljdz5 | 3
V OCI clients
OCI clients using oraaccess.xml set events to true
SQL*Plus enables FAN by default
PHP
In php.ini add the entry oci8.events=on

7

< <

V Python pool creation
cx_Oracle.SessionPoo(7 ,events = True)
V Node.js pool creation

oracledb.events = true;
d Vv A1 x 400-699-8888 E
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NAERF#HESH (3)

FANET b MT A @i -

. =P ‘hlllﬂﬁ
1. FUEERS IS E Y i A FANSE; e . p ¢
2. FANEHEidOraclel®HIARsS (ONS) #H17/ %, 7/ \.

JDBC, OCI, ODP.Net, Connection Pool
3. THEHFEIMNZE (NBER) =K le
Notifications
4, BB FEER A LUREMN XL E R, MAEFFHEIF,
FANZE{: SS== . ==== o
A START - -

A REBALANCE

A PLANNED DOWN & planned maintenance initiation
A HARD DOWN

A7

v. a4 x 400-699-8888
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wARERRESRNT (4) !

(EFRAHEFRNN AERF S

V NAREFERNRELREEETENMERBFIREER, AREIRR(ETMRINIEEITER]
ERME,

V OracleiZiX{ERAZFFANBYOracle®EZ MR BEikITIRZEIF, SNBERERTBEFAND
OracleEiz by, F1EKRZ B EZIR[O MY, XHP &AM,

V ZHOracleZEZ M EWEITTRIFENRIFANSHE, BRI ERMEERIME AT, LRIXHA]
BIARERE, UWEARBERTE]. SEEERANERRREIEIE, EiRFRKA, HEENE
HERS LAt X FIFR A E %o

V MNREEANEE T JavalisE = 8Application Server, BALIHE R IENHEEZZNRR
MAERE, AUCPERIIGNMIERER. FENARSSBFXMAE, BiEIBM
WebSphere. IBM Liberty. Apache Tomcat. Red Hat WildFly (WildFly (JBoss) ) .
Spring. Hibernatef1Eft, OraclefEMIZMHEE (W0IBM) BB PIER T 0 1EXLE
Application Server EffEFHUCP, {EFRAUCPIEANEIRIR, rILAEREZUCPRITIEE, WIRIEIERR
WEHT%. BITNAFEYE. NARERESMNSEANN BEREEG,

V Fﬁﬂji%%iﬂﬂiﬁ (connection tests) : DAZEF M (RzhiZRr) ZEEMR « FUEEM(SQLE
Z M)

d v #41 x 400-699-8888 E
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UCP5S Efth&-

A simple data source replacement

General Properties

Javaty Ly

ZFikSSes

4+ Scope

fceiis:e.\'oe- vas:nodes:eel0la:servers:STE6AppServerEEQC1A ]

+ Name
[oracle JDBC Driver UCP ST6_QC02P01

Description
Oracle JDBC Driver UCP ST6_QC02P01

Class path

${WAS_INSTALL_ROOT}/jdbc/ojdbe7 jar
${WAS_INSTALL_ROOT}/jdbc/ucp.jar

44—

Native library path

|| Isolate this resource provider

+ Implementation class name
Iorado.ucp.jdbc.PooIDataSourcolmpl

Aoply || OK || Reset || Cancel |
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${WAS_INSTALL_ROOT)}/jdbc/ons.jar —

Additional Properties

AIBM WebSphere

AIBM Liberty
AApache Tomcat

ANECWebOTX

ARed Hat WildFly
(JB0SsS)

AHibernate
A Spring

Data r

Class path to be set for UCP JDBC Provider
S{WAS_INSTALL_ROOT}/jdbc/ojdbc7.jar
S{WAS_INSTALL_ROOT}/jdbc/ucp.jar
S{WAS_INSTALL_ROOT}/jdbc/ons.jar

AYour own

d Vv A1 x 400-699-8888 E
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BIEOracle MAARESL B HTITECE-SIEERS A AR

Real Application Cluster  (RAC) ﬁ
52 AN E 8 — AN K HTHAE
A R ZPELEBRIE— 1 EUIRERTNEE ACTIVE ACTIVE ACTIVE

3

A FiE T RER FIEshIR S H & 2K E =~ <~ e
B S AR | |
@ HEE
Data Guard Primary Database Active Standby Database

Open Read-Onl
Data Guard Transport .

A BIMBESMEE (Redo) fEipEIAR | EEEETREmmE —secenier ErE )
WS FIREE, AASE & AR T W| [ | HHFW

RAEMBEURFFSIEN EEEER D - Apply
A E_[thﬂ;‘ﬁ@]%ﬁo - | \
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Figure 2: Data Guard/Active Data Guard Architecture
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Workload Management with
Dynamic Database Services
]

s

Load Balance
|

Connection Time

==

FAILOVER=0ON
tnsnames.ora

Run Time

v

|
v v

]
.
Client Side Server Side
I

LOAD_BALANCE=0ON
tnsnames.ora

service

Server Side

Configure rlbgoal
for service

Configure clbgoal
for service

SHORT

LONG
THROUGHPUT

tnsnames.ora

(base on CPU
run queue)

(base on number
of session)
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(by srvctl)
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HIEEService I i B I

V CDB/PDB% V FHESI1EL
VBETR, TR V B&EI’JHTIEH #
VvV =% failback V TAFECE

V fAEIEH A I V FANECE&

V {EHAC g TAC V HIT=HECE

$ srvctl add service -d <DATABASE NAME>-s <SERVICE NAME>-{pdb <PDB NAME>]

I DEEEDDZE 3 |1 q2Tt -2liyi> Y Rm® 7q@2Tft 2Wn 2t RN0O 71
RAC HA -'I: -notification true

-reset_state levell [21C+]

-failover_restore AUTO
TAC -commit_outcome TRUE
-failovertype AUTO
-replay_init_time 600
-drain_timeout 300

-4 -stopoption IMMEDIATE

_ -role PRIMARY

=

|

Workload
Draining

AR AREAMIASIEERS . FERERMIANSTEERSRLIUSATAE, ARSI EER
(enable) 52 A (disable) , FATEOracle RACEEFRE )i E|Oracle Data Guard, LbAR

90racle Enterprise Manager Cloud Control (OEMCC) FDBAGREM(ETFEEMBMN). E
d Vv A4 x 400-699-8888
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KMWEBTACIRSZEEEE R :

$ srvctl config service -db db19c -service TACS1

Service name: TACS1

Server pool:

Cardinality: 2

Service role: PRIMARY

Management policy: AUTOMATIC
DTP transaction: false

AQ HA notifications: true

Global: false

Commit Outcome: true

Failover type: AUTO

Failover method:

Failover retries: 30

Failover delay: 10

Failover restore: AUTO

Connection Load Balancing Goal: LONG
Runtime Load Balancing Goal: NONE
TAF policy specification: NONE
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Edition:

Pluggable database name:

Hub service:

Maximum lag time: ANY

SQL Translation Profile:

Retention: 86400 seconds

Replay Initiation Time: 600 seconds
Drain timeout:

Stop option:

Session State Consistency:AUTO
GSM Flags: O

Service isenabled

Preferred instances: db19c1,db19c?2
Available instances:

CSS critical: no

Service uses Java: false

d v a4 x 400-699-8888 E



S AN AERPRAEKE

V AJ R #EL (Mutable functions ) : EiE&XHITEE]8EIR B EERI XK,

V ZIFFESYSDATE. SYSTIMESTAMP. LOCAL_TIMESTAMP. SYS_GUID .
CURRENT_TIMESTAMPHIsequence NEXTVALR] TR EIALER, NBERELEAE, HEEEN
R AENEREILGNBIER, NSELEB,

VEXISQL, NAEFESEIICNESRABEHEAZRBIRERN, FIAEEZRITERRE,

VINREEAPL/SQLAYR TERER, sEEERRIZEOracle database 19cZ RIRVEERERRZS, ARADBA
R HGRANT KEEPHEN, SR FKEEPN IR/, EEME, ERRBRMER, Ha0:

WRAVAEE:

SQL> CREATE SEQUENCE.. [sequence objecKEER

SQL> ALTER SEQUENCE.. [sequence objec{EER,

WHERBFP R

SQL> GRANTKEEPDATE TIME TO USER,;

SQL> GRANTKEEPSYSGUIDTO USER;

SQL> GRANTKEEPSEQUENCE ONsequence object] TO USER;

vV AEHRTREIT T ZRFRESYS_GUIDE, ERATERN, MNAERESMETAMESYS_GUID
HIRIE{E.
d v 54 x 400-699-8888 E
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T FREFTACERACH Y RIP 7

NAEFESIEMRS. [IEMRSERRESIHER, EEEBRMFRIPRI. FitEBEVSSYSSTAT,
VSSESSTATHR A A, HBEEERRSAITEEE, EVSSERVICE_STATSHAA, XERIHERFREIIEIIIER
HFEE (AWR) B, HEAWRIRSHAIA, 0 TEFIR:

Instance Activity Stats

= Ordered by statistic name

cumulative DB time in requests 49,764,647 85,069.23 2,369,745.10
cumulative DB time protected in requests 44,818,450 76,614.04 2,134,211.90
cumulative begin requests 83 0.14 3.95
cumulative end requests 83 0.14 3.95
cumulative time in requests 46,161,622 78,910.10 2,198,172.48
cumulative user calls in requests 28 0.05 1.33
cumulative user calls protected by Application Continuity 25 0.04 1.19

gNE Cumulative user calls in request = cumulative user calls protectedtB%, HE&F N0, HEBMIIEERE
EF, RILMERUTAEITESFRIFMNEF AR E 2L Percentage of Protected Calls = cumulative user calls
protected / cumulative user calls in request * 100 Z{ERIFRVIEANB DL G AIgE=/NF100%. X PEURATFT—LE
K=, tban

V EosEEEfFRJDBCAEAEE (R FE Foracle.sql AF3)

V EBIEA (Side Effects) #ZH

V AEEIEEFERAAAMERNIRES

V HENARERUESERENREIESKRERANBEFES Y

NRIENN BEEXE100%MFRF, AJlacchkRERENNBAEEZRET100%NERE, (REEEE A LU T
L RRE R EMNIREFHIIEIN, BB AMIERITTEN, d v 54y 400-699-8888 E
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23 P B9 411 5 2

cumulative begin requests

cumulative end requests * * *
cumulative user calls in requests & * *
cumulative user calls protected in requests by * * *
Application Continuity

cumulative DB time in requests * *
cumulative DB time protected in requests * *
successful replays by Application Continuity * *
rejected replays by Application Continuity x *

* 19c¢ session statistics and ACCHK reports

| o d v #41 x 400-699-8888 E
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1,

HSQLIERK ETACHRIPA !

set pagesize 60

set lines 120

col Service_nameformat a30 trunc heading "Service"

break on con_id skipl

col Total_requests format 9999999999 heading "Requests"

col Total_calls format 99999999 heading "Calls in requests”

col Total_protected format 99999999 heading "Calls Protected"
col Protected format 9999 heading "Protected %"

select con_id, service_name, total_requests,
total_calls,total_protected,total_protected *100/NULLIF(total_calls,0) as
Protected

from(

select * from

(selecta.con_id, a.service_name, c.name,b.value

FROM gv$session a, gv$sesstat b, gv$statname c¢

WHEREa.sid = b.sid

AND a.inst_id = b.inst_id

AND b.value =0

AND b.statistic# = c.statistic#

AND b.inst_id = c.inst_id

AND a.service_namenot in (SYS$USERS','SYS$BACKGROUND))
pivot(

sum(value)

for name in (‘cumulative begin requests' as total _requests, ‘cumulative end

requests' as Total_end_requests, ‘cumulative user calls in requests' as
Total_calls, ‘cumulative user calls protected by Application Continuity' as
total_protected ) ))

order by con_id, service_name;
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select con_id, service_name, total_requests,
total_calls,total_protected,total_protected*100/NULLIF(total_calls,®) as

Protected
from(
select * from

(select a.con_id, a.service_name, c.name,b.value
FROM gv$session a, gvésesstat b, gvéstatname c

WHERE a.sid = b.sid

AND a.inst_id = b.inst_id

AND b.value !'= 0

AND b.statistic# = c.statistic#
AND b.inst_id = c.inst_id
AND a.service_name not in ('SYS$USERS', 'SYS$BACKGROUND'))

pivot(
sum(value)

for name in ('cumulative begin requests' as total_requests, 'cumulative end
requests' as Total_end_requests, 'cumulative user calls in requests' as
Total_calls, 'cumulative user calls protected by Application Continuity' as

total_protected) ))

order by con_id, service_name;

CON_ID Service

0 TACS1
TACS2

SYS@db19c1>/
CON_ID Service

@ TACS1
TACS2
SYS@db19c1>/
CON_ID Service

0 TACS1
TACS2

SYS@db19c1>/
CON_ID Service

0 TACS1
TACS2

SYS@db19c1>

d v

Requests Calls in requests Calls Protected Protected %

100%0eip 3 |

Requests Calls in requests Calls Protected

g4 X 400-699-8888 |t



FAHACCHKIRFIERFRE

BHacchkWERIPEUEE:
1) FBacchkig&:

SQL> EXECUTE DBMS_APP_CONT ADMIN.ACCHK_SET(TRUE);

gy . IEEWERIFHIENRE], EAIAE600F ), ELEH A BacchkZ/FE1A600 ¥ = B ok FRIFEUE
RUREE, MIAEREX NIRRT, FILUEEER /DI ERZ2HUE, T

SQL> EXECUTE DBMS_APP_CONT ADMIN.ACCHK_SET(TRUE, 300):

2) EEZEIACE TACRYEUIEERRSS L #1TIIN . BT P iR,

3) MiX5ERk/E, XHlacchkiKE :
SQL> EXECUTE DBMS_APP_CONT_ADMIN.ACCHK_SET(FALSE);
AR BUERERE0MGEDEZR (BIME) , BRI UERRHIERENIKE TS,
MA N ERERT BN RN ZE G, HETWERRNEE T,
M FE K EF B AACCHKHITERBUREE,

4) % ptacchkiks:
SQL>SET SERVEROUTPUT ON FORMAT WRAPPED:;
SQL> EXECUTE DBMS_APP_CONT_REPORT.ACCHK_REPORT(DBMS_APP_CONT_REPORT.FULL);
AR IRSERAIAFULL, WARNINGHISUMMARY, EXIAIRENSUMMARY,
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Acchkir g2~

SYS@oral9cl>SET SERVEROUTPUT ON FORMAT WRAPPED;
SYS@oral9cl>set linesize 200

SYS@oral9cl>execute dbms_app_cont_report.acchk_report(dbms_app_cont_report.FULL);

ACCHK Report

Fail Protected Protected Avg Avg Protected Avg Avg Protected
Service over <calls % time % Requests calls/request calls/request time/request ms time/request ms

TACS2 AUTO 80.556 99.738 22 1.636 1.318 2496.366 2489.82

Event Type Error Code Program Module Action SQL_ID Call Total

DISABLE 41429 sqglplus@x9mdbadm@l.c SQL*Plus SQL/PLSQL Execu p.
NEVER_ENABLED 41463 sqglplus@x9mdbadm@l.c 1
End of report.
PL/SQL procedure successfully completed.

SYS@oral9cl>

A4 x 400-699-8888
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I 1 TAcEn
| 2. TACEE
ERET
| 4 TAcER

d v #41 x 400-699-8888 E
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agv Ut d" a v ap-1
U XJERSide EffectsByiz4l

=l{EF (Side Effects)@9MER1R1E, Ll &IXBRH. (FiaXHF. TACSHNEIRBIER,
HBEF=ERE]l, MREFEENENERAXLE, ABARLIERAC, ACAAIFXFHERIM
E/JA/EEO

2lfERZRHG:

DBMS_ALERT calls (email or other notifications)
DBMS_FILE _TRANSFER calls (copying files)
DBMS_PIPE and RPC calls (to external sources)
UTL_FILE calls (writing text files)

UTL_HTTP calls (making HTTP callouts)
UTL_MAIL calls (sending email)

UTL _SMTP calls (sending SMTP messages)
UTL_TCP calls (sending TCP messages)
UTL_URL calls (accessing URLS)

U XTEDBLINKREYIZEH
DBLINK DRI R EI, WNRIEHLEEMRDBLINK LIRIE, BBARIMERAC, ACH

VFRXMPERI N R Ao
d v 54 x 400-699-8888 E

45 Copyright© 2023, Oracle and/or its affiliates

<K<K LK LKL KLKLKL




a v ut 6" o ¥ ap-2
U Drivers:
V JDBC OCI Driver (Type 2) ODP.Net Managed, ODBCOLE DBOCCIPro* precompilers
U Java Concrete Classes ¢racle.sqgl deprecated):
V OPAQUE, ANYDATA, STRUCT
U Two-phase commit XA
U Replay on a different database or after data loss:
V GoldenGate Logical Standby 3rd Party Replicalon

V one flashed back, recovered incompletely by media recovery , or opened by Oracle Data
Guard to an earlier point in time

U Database-resident Connection Pool (DRCP)
U ISOLATION LEVEL=SERIALIZABLE
U Default database service or default PDB service:
V must create own service
U Transaction no longer than 10min (Parameter x REPLAY _INIT_TIMEOUT)

U Do not use Easy Connectlike username/ password@host:port / service_name

V 19cEasy Connect syntax (primary -vip,secondary -
vip:1521/"sales.example.com?connect_timeout =90&transport_connect_timeout=3&retry count=30&retry del

d v a4 x 400-699-8888

aE:3")
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a " u 1 0 a

Normal Runtime

Replay is disabled per request after
U a successful commit

U a disabling user call (supported: basic SQL
and LOB use)

U OCIRequestDisableReplayAPI
U Some ALTER SESSION operations
U Database links ADG to primary
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\'4

& B -3

Replay

0

0

0
0

Error is not recoverable

Reconnection failure
V replay initiation timeout
V max failover retries

Last call committed in embedded (DDL,
PL/SQL) or autocommit mode

Validation detects different results
Alter system/database statement

d v a4 x 400-699-8888 E



