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19c (TAC)
(Transparent Application Continuity )
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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 not a 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 
ƨǅƴƶƿƸEǆ ǃǅǂƷǈƶǇǆ ǀƴǌ ƶƻƴǁƺƸ ƴǁƷ ǅƸǀƴƼǁǆ ƴǇ ǇƻƸ ǆǂƿƸ ƷƼǆƶǅƸǇƼǂǁ ǂƹ ƨǅƴƶƿƸ ƜǂǅǃǂǅƴǇƼǂǁ.
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Transparent Application Continuity

ü

V

V

V

V

ü

ü

Single Client Access Network

JDBC, OCI, ODP.Net, Connection Pool

Notifications

ԁ ᵛ ♬ χ400-699-8888
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V

V

V

V

V

V

V

V

V

V
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ᾆ ֗ᾛ’

Transparent Application Failover (TAF): 

8i, select

12.2: initial session state

Transaction Guard (TG):  

12.1, Logical Transaction ID (LTXID)

requires application querying the commit outcome

Application Continuity (AC):

12.2.0.1, OLTP, 

recovering the session from a known point which includes 
session states and transactional states. mutables , e.g. 
SYSDATE or sequence.NEXTVAL. 
Transparent Application Continuity (TAC) & Drainin

18c, achieved by consuming the state -tracking 
information

-- > AC: 12.2, or customize with side effects or callbacks , 
or complex session states: temporary tables 

-- > TAF: read only and does not change Oracle session 
state in the session after the initial setup. 

ԁ ᵛ ♬ χ400-699-8888
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ü

ü

ü

ü

ü

ü

ü

ü

ü

ü
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ü

ü

ü

V

V

V

VҺ

ü

* ҡOracle Database 18c ẦḊιᾭὯẓ  Һὴ Һ
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19c Database and 19c Drivers, and newer

Å

Å

Å

3. Application or 
mid -tier tests 
connections

1. Services or PDB are 
stopped/relocated

2. Database marks 
sessions to drain 

View in 
DBA_CONNECTION_TESTS

addmore tests with 
DBMS_APP_CONT_ADMIN

ԁ ᵛ ♬ χ400-699-8888
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ü

VUCPuse one of the following tests, isValid() is the preferred method:

java.sql.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 */ 

VOCI use OCI_ATTR_SERVER_STATUS

VODP.NET CheckConStatus is on by default.

ü

︡ẹֹᾭὯẓ‬ dba_connection_tests ᶃχ

SQL>select connection_test_type , sql_connection_test , enabled  from dba_connection_tests ;

ԁ ᵛ ♬ χ400-699-8888
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Database Side ONLY.  CDB, PDB, Service Levels

SQL>select connection_test_type , sql_connection_test , enabled 

from dba_connection_tests ;

זּ

ԁ ᵛ ♬ χ400-699-8888
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ü

SQL> EXECUTE dbms_app_cont_admin.add_sql_connection_test('SELECT COUNT(1) FROM DUAL');

ü

SQL> EXECUTE dbms_app_cont_admin.disable _connection_test(dbms_app_cont_admin.sql_test,'SELECT 
COUNT(1) FROM DUAL');
ü

SQL> EXECUTE dbms_app_cont_admin.enable _connection_test(dbms_app_cont_admin.sql_test,'SELECT 
COUNT(1) FROM DUAL');
ü

SQL> EXECUTE dbms_app_cont_admin.delete _sql_connection_test('SELECT COUNT(1) FROM DUAL');

Ὰ▌ז￼ ὶ╜ Ṱᵏּז
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SQL> select SYS_CONTEXT('USERENV', 'DRAIN_STATUS') from dual ;

ꜛỗѭNONE ≡ῶὴ ᾛӐ

ꜛỗѭDRAINING ⃰ᶈὴ

ԁ ᵛ ♬ χ400-699-8888
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Application Server Test Name Connection Test to DB

Oracle WebLogic MGeneric and
Multi data sources

TestConnectionsOnReserve
TestConnectionsOnCreate

isUsable()
SQL MSELECT 1 FROM DUAL

Oracle WebLogic Active GridLink Embedded isUsable()

IBM WebSphere PreTest Connections SQL MSELECT 1 FROM DUAL

RedHat WildFly (JBoss)
validate-on-match
Check-valid-connection -sql

SQLMSELECT COUNT(*) FROM DUAL

Apache Tomcat
TestOnBorrow
TestOnRelease

SQL MSELECT1 FROM DUAL

ODP.NetUnmanaged Connection.status () OCI_ATTR_SERVER_STATUS

ѭẔּז ẑῸחᵸᵏּז ὶ╜ ε1ζ
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ѭẔּז ẑῸחᵸᵏּז ὶ╜ ε2ζ

Application Condition Connection Test to DB

eBusiness Suite Connection borrowed from WebLogic
TestConnectionsOnReserve
with GƛƞƠƢƧƧƮƥƥ1ƞƧƝ1H

Fusion Applications
Connection returned to WebLogic and 
C++ pools and checked

TestConnectionsOnReserve with isValid()
OCI_ATTR_SERVER_STATUS

Siebel Connection requested OCI_ATTR_SERVER_STATUS

Peoplesoft Connection requested
OCI_ATTR_SERVER_STATUS

Customer example
Custom pool with Metadata table
Checks status every 60 seconds

OCI_ATTR_SERVER_STATUS

ԁ ᵛ ♬ χ400-699-8888
Copyright ©  2023, Oracle and/or its affiliates21



SessionꜛỗỠᶶ

nls_nchar_conv_excp
nls_calendar
nls_comp
nls_currency
nls_date_format
nls_date_language
nls_dual_currency
nls_iso_currency
nls_language
nls_length_semantics
nls_numeric_characters
nls_sort
nls_territory
nls_time_format
nls_time_tz_format
nls_timestamp_format
nls_timestamp_tz_format
allow_rowid_column_type
approx_for_aggregation

approx_for_count_distinct
approx_for_percentile
cursor_sharing
default_collation
optimizer_capture_sql_plan_baselines
optimizer_ignore_hints
optimizer_ignore_parallel_hint
optimizer_use_sql_plan_baselines
parallel_degree_limit
parallel_degree_policy
parallel_min_time_threshold
plscope_settings
plsql_ccflags
plsql_debug
plsql_optimize_level
plsql_warnings
recyclebin
result_cache_mode

aq_tm_processes

cell_offload_compaction                                                                                                      

cell_offload_parameters                                                                                                      

cell_offload_plan_display                                                                                                    

cell_offload_processing

cell_offloadgroup_name

commit_logging

commit_wait                                                                                                                  

commit_write                                                                                                                 

containers_parallel_degree

create_stored_outlines                                                                                                       

cursor_bind_capture_destination

cursor_invalidation

db_index_compression_inheritance                                                                                             

db_securefile                                                                                                                

db_unrecoverable_scn_tracking                                                                                                

ddl_lock_timeout

deferred_segment_creation                                                                                                    

dst_upgrade_insert_conv

global_names

hash_area_size                                                                                                               

heat_map                                                                                                                     

inmemory_clause_default                                                                                                      

inmemory_query

java_jit_enabled

max_dump_file_size

multishard_query_data_consistency

multishard_query_partial_results

object_cache_max_size_percent                                                                                                

object_cache_optimal_size                                                                                                    

olap_page_pool_size

optimizer_adaptive_plans

optimizer_adaptive_reporting_only                                                                                            

optimizer_adaptive_statistics
optimizer_dynamic_sampling                                                                                                   
optimizer_features_enable       
optimizer_index_caching                                                                                                      

optimizer_index_cost_adj

optimizer_inmemory_aware                                                                                                     

optimizer_mode                                                                                                               

optimizer_use_invisible_indexes                                                                                              
optimizer_use_pending_statistics                                                                                             

parallel_force_local

parallel_instance_group                                                                                                      

parallel_min_degree

parallel_min_percent
plsql_code_type                                                                                                              

plsql_v2_compatibility                                                                                                       

query_rewrite_enabled                                                                                                        

query_rewrite_integrity
remote_dependencies_mode                                                                                                     

result_cache_remote_expiration                                                                                               
resumable_timeout

session_cached_cursors                                                                                                       

skip_unusable_indexes                                                                                                        
smtp_out_server
sort_area_retained_size                                                                                                      

sort_area_size                                                                                                               
spatial_vector_acceleration

sql_trace                                                                                                                    

sqltune_category

star_transformation_enabled                                                                                                  

statistics_level                                                                                                             

temp_undo_enabled                                                                                                            

timed_os_statistics                                                                                                          
timed_statistics                                                                                                             

tracefile_identifier
workarea_size_policy

Һ ꜛỗ ӕχNLS settings, optimizer preferences, event settings, PL/SQL 
global variables, temporary tables, advanced queues, LOBs, and result cache. 

ԁ ᵛ ♬ χ400-699-8888
Copyright ©  2023, Oracle and/or its affiliates22



KILL & DISCONNECTSession↕ổ҅

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], dbms_service. noreplay )   NO
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Fast
Application 
Notification 

(FAN)

Runtime
Load 

Balancing 
(RLB)

Transparent 
Application 

Failover (TAF)

Transacti
on Guard 

(TG)

Applicatio
n

Continuity 
(AC)

Transparent 
Application 
Continuity 
(TAC)

Real Application 
Clusters (RAC, 
RAC One)

V V(RAC) V V V V

Data Guard (DG) 
physical standby

With 
clusterware

x V V x x

Active Data Guard 
(ADG)

With 
clusterware

x V V V V

RAC+DG (physical 
standby)

V
V(within 

RAC)
V V V V

Global Data 
Services (GDS)

V V V V V V

Golden Gate
x x

V

(no DML retry)
x x x
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V

V

V

V

V

V

V

V

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

Alias (or URL) =  

(DESCRIPTION =    

(CONNECT_TIMEOUT= 90 )(RETRY_COUNT=50)(RETRY_DELAY=3)(TRANSPORT_CONNECT_TIMEOUT=3)      

(ADDRESS_LIST = (LOAD_BALANCE=on)(ADDRESS = (PROTOCOL = TCP)(HOST=primary-scan)(PORT=1521)))      

(CONNECT_DATA=(SERVICE_NAME = YOUR SERVICE)))

Alias (or URL) =  

(DESCRIPTION =    

(CONNECT_TIMEOUT= 90)(RETRY_COUNT=50)(RETRY_DELAY=3)(TRANSPORT_CONNECT_TIMEOUT=3)      

(ADDRESS_LIST = (LOAD_BALANCE=on)(ADDRESS = (PROTOCOL = TCP)(HOST=primary-scan)(PORT=1521)))      

(ADDRESS_LIST = (LOAD_BALANCE=on)(ADDRESS = (PROTOCOL = TCP)(HOST=standby-scan)(PORT=1521)))     

(CONNECT_DATA=(SERVICE_NAME = YOUR SERVICE)))

ԁ ᵛ ♬ χ400-699-8888
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ӔּזᾟὙ￼ḭἋ ⱱ χ

VOracle JDBC Replay Driver 18c or later. This is a JDBC driver feature provided 
with Oracle Database 18c for Application Continuity

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

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

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

VOCI Session Pool 18c or later

VSQL*Plus 18c or later

VƨƝƩ.Ƨƞƭ ǃǂǂƿƸƷ0 ƮǁǀƴǁƴƺƸƷ ƝǅƼǉƸǅ |¤ƶ ǂǅ ƿƴǇƸǅ OGƩǂǂƿƼǁƺĭǇǅǈƸH ƷƸƹƴǈƿǇ Ƽǁ 
12.2 and later)

VOCI-based applications using 19c OCI driver or later
ԁ ᵛ ♬ χ400-699 -8888
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V ONS ᴭι 6200ζ

V

V

V

W ƨǅƴƶƿƸ ƟǈǆƼǂǁ ƦƼƷƷƿƸǊƴǅƸ ƴǁƷ ƨǅƴƶƿƸ ưƸƵƥǂƺƼƶ ƬƸǅǉƸǅ

W ƨǅƴƶƿƸ ƝƴǇƴ ƠǈƴǅƷ ƛǅǂƾƸǅ

W ƨǅƴƶƿƸ ƣƝƛƜ ƮǁƼǉƸǅǆƴƿ ƜǂǁǁƸƶǇƼǂǁ Ʃǂǂƿ ǂǅ ƝǅƼǉƸǅ ƹǂǅ ƵǂǇƻ ƣƝƛƜ ǇƻƼǁ ƴǁƷ ƨƜƢ ƼǁǇƸǅƹƴƶƸǆ

W ƨƝƩ.Ƨƞƭ ƜǂǁǁƸƶǇƼǂǁ Ʃǂǂƿ ƹǂǅ ƮǁǀƴǁƴƺƸƷ ƴǁƷ ƦƴǁƴƺƸƷ ƩǅǂǉƼƷƸǅǆ

W ƨǅƴƶƿƸ ƭǈǋƸƷǂ

W Ƭƪƥ4Ʃƿǈǆ

W ƩơƩ

W ƠƿǂƵƴƿ ƝƴǇƴ ƬƸǅǉƼƶƸǆ

W ƭƻƼǅƷ ǃƴǅǇǌ ƣƝƛƜ ƴǃǃƿƼƶƴǇƼǂǁ ǆƸǅǉƸǅǆ ǈǆƼǁƺ ƨǅƴƶƿƸ ƣƝƛƜ ƮǁƼǉƸǅǆƴƿ ƜǂǁǁƸƶǇƼǂǁ Ʃǂǂƿ

W ƥƼǆǇƸǁƸǅǆ

ԁ ᵛ ♬ χ400-699-8888
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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)

ƬƸǇ GHA events = true;pooling =trueH Ƽǁ ǇƻƸ ƶǂǁǁƸƶǇ ǆǇǅƼǁƺ Ƽƹ ǈǆƼǁƺ ODP.Net12.1 or earlier

V OCI clients

OCI clients using oraaccess.xml set events to true

V SQL*Plus enables FAN by default

V PHP

In php.ini add the entry oci8.events=on

V Python pool creation

cx_Oracle.SessionPool(7,events = True)

V Node.js pool creation

oracledb.events = true;

ԁ ᵛ ♬ χ400-699-8888
Copyright ©  2023, Oracle and/or its affiliates30



Å START

Å REBALANCE

Å PLANNED DOWN  ă planned maintenance initiation

Å HARD DOWN

Å 7

Single Client Access Network

JDBC, OCI, ODP.Net, Connection Pool

Notifications

FANḜῗḅӍṪӐ￼ό
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V

V

V

V

V
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A simple data source replacement

ÅIBM WebSphere

ÅIBM Liberty

ÅApache Tomcat

ÅNEC WebOTX

ÅRed Hat WildFly
(JBoss)

ÅHibernate

ÅSpring

ÅYour own

Tip: Excludes TP Managed 2PC XA

ԁ ᵛ ♬ χ400-699-8888
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Real Application Cluster RAC

Å

Å

Data Guard

Å

Å
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Workload Management with 
Dynamic Database Services

Failover Load Balance

Connection Time Run Time

Client Side Client Side Server Side

Connection Time Run Time

Client Side Server Side Server Side

TAF
FAILOVER=ON

tnsnames.ora

tnsnames.ora
service

(by srvctl)

LOAD_BALANCE=ON

tnsnames.ora
Configure clbgoal

for service 

Configure rlbgoal
for service 

SHORT
(base on CPU 
run queue)

LONG
(base on number 

of session)

SERVICE_TIME THROUGHPUT

ԁ ᵛ ♬ χ400-699 -8888
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36

V

V

V

V

V

V

V

V

V

V

$ srvctl add service -d <DATABASE NAME> -s <SERVICE NAME> [-pdb <PDB NAME>]
-ǃǅƸƹƸǅǅƸƷ İƢƧƬƭƚƧƜƞ ƧƚƦƞ0 7ı -ƴǉƴƼƿƴƵƿƸ İƢƧƬƭƚƧƜƞ ƧƚƦƞ0 7ı
-notification true
-reset_state level1 [21C+]
-failover_restore AUTO 
-commit_outcome TRUE 
-failovertype AUTO 
-replay_init_time 600
-drain_timeout 300 
-stopoption IMMEDIATE 
-role PRIMARY

TAC

Workload 
Draining

RAC HA
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$ 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

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: 0
Service is enabled
Preferred instances: db19c1,db19c2
Available instances: 
CSS critical: no
Service uses Java: false

ԁ ᵛ ♬ χ400-699-8888
Copyright ©  2023, Oracle and/or its affiliates37



V

V

V

V

SQL> CREATE SEQUENCE.. [sequence object]  KEEP;

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

SQL> GRANT KEEPDATE TIME TO USER;

SQL> GRANT KEEPSYSGUIDTO USER;

SQL> GRANT KEEP SEQUENCE  ON [sequence object] TO USER;

V

ԁ ᵛ ♬ χ400-699-8888
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Percentage of Protected Calls = cumulative user calls 

protected / cumulative user calls in request * 100

V

V

V

V
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* 19c session statistics and ACCHK reports  

Statistic 19.3 19.12* 21c

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 * *

ԁ ᵛ ♬ χ400-699-8888
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set pagesize 60
set lines 120
col Service_nameformat a30 trunc heading "Service"
break on con_id skip1
col Total_requests format 999,999,9999 heading "Requests"
col Total_calls format 9,999,9999 heading "Calls in requests"
col Total_protected format 9,999,9999 heading "Calls Protected"
col Protected format 999.9 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
(select a.con_id, a.service_name, c.name,b.value
FROM gv$session a, gv$sesstat b, gv$statname c
WHERE a.sid = b.sid
AND a.inst_id = b.inst_id
AND b.value != 0
AND b.statistic# = c.statistic#
AND b.inst_id = c.inst_id
AND a.service_namenot in ('SYS$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;

100%￼ᴩӠἴ
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1 acchk
SQL> EXECUTE DBMS_APP_CONT_ADMIN.ACCHK_SET(TRUE);

600 acchk 600

SQL> EXECUTE DBMS_APP_CONT_ADMIN.ACCHK_SET(TRUE, 300);

2 AC TAC

3 acchk
SQL> EXECUTE DBMS_APP_CONT_ADMIN.ACCHK_SET(FALSE);

600

ACCHK

4 acchk
SQL> SET SERVEROUTPUT ON FORMAT WRAPPED;
SQL> EXECUTE DBMS_APP_CONT_REPORT.ACCHK_REPORT(DBMS_APP_CONT_REPORT.FULL);

FULL WARNING SUMMARY SUMMARY
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Disable Reason
ORA-41429: side effect detected ԁ ᵛ ♬ χ400-699-8888
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ü

ᾄַײ ֹᵘ↕ổ҅ α ⱴ ᾄβ-1

ü

V DBMS_ALERT calls (email or other notifications)
V DBMS_FILE_TRANSFER calls (copying files)
V DBMS_PIPE and RPC calls (to external sources)
V UTL_FILE calls (writing text files)
V UTL_HTTP calls (making HTTP callouts)
V UTL_MAIL calls (sending email)
V UTL_SMTP calls (sending SMTP messages)
V UTL_TCP calls (sending TCP messages)
V UTL_URL calls (accessing URLs)
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ᾄַײ ֹᵘ↕ổ҅ α ⱴ ᾄβ-2
üDrivers:

V JDBC OCI Driver (Type 2), ODP.Net Managed, ODBC,OLE DB,OCCI,Pro* precompilers

üJava Concrete Classes (oracle.sql deprecated):

V OPAQUE, ANYDATA, STRUCT

üTwo-phase commit XA

üReplay on a different database or after data loss:

V GoldenGate Logical Standby 3rd Party ReplicaIon

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

ü Database-resident Connection Pool (DRCP)

ü ISOLATION_LEVEL=SERIALIZABLE

ü Default database service or default PDB service:

V must create own service

ü Transaction no longer than 10min (Parameter χREPLAY_INIT_TIMEOUT)

ü Do not use Easy Connect like username/ password@host:port / service_name

V 19c Easy Connect syntax (primary -vip,secondary-
vip:1521/"sales.example.com?connect_timeout =90&transport_connect_timeout=3&retry_count=30&retry_delay=3")
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Normal Runtime

Replay is disabled per request after 

ü a successful commit

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

ü OCIRequestDisableReplayAPI

ü Some ALTER SESSION operations

ü Database links ADG to primary 

Replay

ü Error is not recoverable 

ü Reconnection failure
V replay initiation timeout

V max failover retries

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

ü Validation detects different results

ü Alter system/database statement

ᾄַײ ֹᵘ↕ổ҅ α ⱴ ᾄβ-3
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