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1 PLANNING

Watch recording
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2 PREPARING

Watch recording
Get slides

3 MIGRATING

Watch soon
Get slides

Y //m«f'yw%

4 OPERATING

July 10, 15:00 CET
Sign up
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Recap

What happened in Part 2?




[,_:_}@) Migration to Autonomous Database is
5 always a logical migration

« Move the data, not the database
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Getting an Overview

1 2

Estate Explorer = Cloud Premigration
Advisor Tool

=

3

Cloud Migration
Advisor




Getting an Overview

2

Cloud Premigration
Advisor Tool

~ Premigration Advisor Check Details List

Source Database

Expand AN Closs A1

~ Action Required ( 2 checks )

OG0 Minimal Supplemental Legging Not Enabled

Description:  Minimal suppiemental kogging is not enabled on the Catabase.

Action:

i SOL command ALTER DATABASE ADD
Ll is st

Mhare Detats

3 Rulevant Objects | 1relevant sbject )

|) 0G0 Replication Mot Enabled

> meview Required (1 cheek )
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Getting an Overview

Serverless has_user_defined objects_in_sys/system
Dedicated has_refs_to_user objects in_sys
2 I User Defined Objects in 575

Cloud Premigration e
- o ORI Bty L -defined ohEtc1s Thatl ire nO knQer N
Advisor Tool Action Required

Aaor Dtsdy

v User Dufined Dijects in SYSTEM

Move objects prior to Description:  User-defined cbiects in SYSTEM schemas camct be imporsed in e ADS
migration.
S BTEM scharm Al Suh i
Action: FRELLAP, SCHEMA-EYSTENA e wheds e o sisin s 1 ADB. 1ot s, “elerasies 15 e o
S¥ST be _pdated. o Ay et
—
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D Evaluate an Oracle Database for
compatibility with Autonomous Database

» Use Cloud Premigration Advisor Tool (CPAT)
« Download CPAT from MOS Note: 275837111
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=2758371.1

Databases - Recap

These are the databases we were going to migrate



Example Databases

In this series, we will use two databases:

* The Simple Database * The Complex Database




Example Databases

In this series, we will use two databases:

* The Simple Database

Based on standard Oracle schemas

HR: Human Resources
CO: Customer Orders
SH: Sales History
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* The Complex Database



Example Databases

In this series, we will use two databases:

* The Simple Database

Copyright © 2025, Oracle and/or its affiliates

* The Complex Database
Standard schemas and manually created objects

HR: Human Resources
CO: Customer Orders
SH: Sales History

+

External Tables
External Library

Tables with encrypted columns

Java Objects

Tables with XML columns

XML Schemas

Tables using Spatial

Profiles using custom password verification functions
Tables with ROWID columns.

SQL Patches and SQL Plan Baselines

Table Clusters

Jobs using DBMS_JOB

Scheduler Jobs running external scripts

Procedure calling DBMS_SHARED_POOL + UTL_HTTP



Fixing

How did we fix the CPAT findings?




CPAT | Simple Database

--migrationmethod datapump

~ Premigration Advisor Report Summary

Report Result

Numiber of schemas analyzed:

List of schemas analyzed:

~ Report Results Overview

Review Required

3

[FOBADMIN, CO, HR]

Source Database Target Database
Action Reguired o Action Required o
Review Required o Review Required 1

Review Suggested 1 Review Suggested 2

Passed 12

Passed 7

Migration Method
Action Required o
Review Required [}
Review Suggested o
Passed 1

Additional Tasks
Action Reguired o
Review Required o

Review Suggested 3

Passed 0

Return to Table of Contents.
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Fixing Findings | Simple Database
O  Scheduler Jobs
J ) Directory Objects

O Trusted Server Entries

O  Auditing
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Fixing Findings

Scheduler Jobs
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Fixing Findings

Directory Objects

e Drectories
Description: Direciory objects that are not
Acticn: o anca.

Q p—

[~ Amlevant Ojucts | 7 melevant objects |

OWHER DURECTORY_NAME DIRECTORY_PATH

O Y5 DEME_ORTIM_ADMNDE =
78 DS ORTIM_LOGER sl U 0 bt _Tfgtaciog
55 ORACLE_OCM_CONFIG_DiR oDt faepieraciefproduc UTRO0 0bNOme Tcoritate
Y5 ORACLE_OCM_CONFIG_DR2 MANaniracielraduCTR 0 Oldbnome oty
bied S0Gx DeR_wike
85 LR Dt faeiericie e TR O Dttt
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Fixing Findings

Trusted Server Entries

Target Database

Expand AR Clska A1

- Beviem Suggested [ 2 chweka )

[ Trusted Barver Ertries.

Description:  TRUSTID_SESWER sntren cannot be mgried o ADE

iy Frpree
eons 08 ratance. For

E

[+ Bebevant Dbpects [ 3 rmirsarn stgects |

b DT TR
PomaDa e
- e
o e
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Fixing Findings

28

Auditing

Wigratien Matiad

[T ——

[ Mo Suggostis {3 ahemsta )

o . e, TR v o s o o

b g et s . e Srssasen

P L T T e ——
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CPAT | Simple Database with Online

--migrationmethod all

~ Premigration Advisor Report Summary

Report Result

Numbser of schemas analyzed:
List of schemas analyzed:

~ Report Results Overview

Action Required

4

[FDBADMIN, CO, HR, CA#DBLCMUSER]

Source Database

Action Required

2
Review Required 1

Review Suggested 1

Passed 7

Target Database
Action Required a

Review Required

[ [l

Review Suggested

Passed 33

Migration Method
Action Required X
Review Reguired o
Review Suggested a
Passed ]

Additional Tasks
Action Required
Review Required
Rewlew Suggested

Passed

Return to Table of Contents
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Fixing Findings | Simple Database with Online
® Scheduler Jobs

© Dictionary Objects

© Trusted Server Entries

© Auditing

O  Supplemental Logging

O  Streams Pool Size
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Fixing Findings

Supplemental Logging

[

[~ Action Regquired | 2 chacks )

[ J S ——

e ovvenand ALTER DATABASE ADO SUPPLEVENTAL LOG AT, ThG corasnt 2ot b4 s whie
o0 htatane i cries ard o reart et
. [re—

]

SUPP_LOG_DATA_MI_ENABLED

W

® ——

Duscripions  EHABLE_GCLDENGATE_SEPLCATION it.ors pacametar o rok et

Wk surs ENABLE_BOLDENBATE % th 811, Esevrand ERABLE_DOLDENGATE
Action: SCOPESRITH, Thit comemand can 5o Sor whia he datibaus . orins and 3 1WEar . reced.
. e

f Belevarn Dijects [ 1 rabevmnt object )
g L

enatie_goidengaie_mpication FALSE
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Fixing Findings

32

Streams Pool

Source Database

Expand A% Close All

~ Review Required [ 1check )

v Streams Pool Size for GoldenGate

Description:  Verify the STREAMS_POOL_SIZE amount is large encugh for GeidenGate,
smmmsmmmw-mm Pleusn euscue SL such as: ALTER SYSTEM SET streams_pool_sz == or larger depen
GG processes And nocessary, E SBrver in th source databy IntracEs wih 80 INbOUNG Seevee in
lhnlmdnm Thumwm«mm ummmwuwm by the Ehesa sarves, The
Action Area (SGA] in mema mmumnmnbuumhmmwmsmmm_az!mmmw
mmmmuuwwmmd wsed by cther
mmmwxhgmmmm- wm umiommmommtuﬁhmwimmmm ﬂmua\-
4P 8 Fun with MAX_SOA_SIZE of 108, A4 & bast practica, ki 25 parcont of thi STaaims pocl anidubla, Tharetos, 1of i 3ingh prooess

daliii, e Extrbet fquiits the
the minimum STREAMS_POOL_SIZE weould be 125 GB. For 1wl

Mere ety

' Relevant Objects { 1 relevant object )
NAME VALUE

streams_pool_size
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CPAT | Complex Database

--migrationmethod datapump

~ Premigration Advisor Report Summary

Report Result

Humbaer of schamas analyzed:
List of schemas anatyzed:

~ Report Results Overview

Action Required

]

[POBADMIN, CO, HR, MYAPP, C##DBLCMUSER, CPAT_CHECK]

Source Database Target Method Tasks
o 2 Action Required ] Action Required
Review Reguired o Review Required _5 Review Required I_ Review Required
Review Suggested i Review Suggested 4 Review Suggested o Review Suggested
Passed 12 Passed 13 Passed o Passed

Return to Table of Contents
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35

Fixing Findings | Complex Database

@® Previous Findings, plus ...

O Libraries

O  System Privileges

O XML Objects, Tables, Columns

O Java Sources, Objects

O Common Objects

Copyright © 2025, Oracle and/or its affiliates

O Non-Exported Grants
A) Scheduler Jobs
O  External Tables

Cf Restricted Packages

O Directory Objects Accessibility



Libraries

Target Database

Expand All Close All

~ Action Required ( 8 checks)

[~ Libraries

Description:

Action:

More Details

OWNER

MYAPP

The CREATE LIBRARY staterment is not allowed on ADB,

Applications must be updated 1o remove their dependencies on any listed libraries. Consider using OCI Marketplace
EXTPROC Stack Application as a replacement. For more information on OC| Marketplace EXTPROC Stack Application see
https:/jdocs. oracle. comjen/cloud/paas/autonomous-database/serverless/adbabjuser-defined-functions-

external himI#GLID-FBISBDRY- 82DC-455E-ACFA-CEDGBABGFCZE Allernatively, using Functions for business logic
praviously implemented in external Bibraries. For mone information see htps:idocs.oracle.comjan-
usfiaas/Content/Functions/

~ Relevant Objects (1 relevant object )

LIBRARY_NAME FILE_SPEC

EXAMPLE_LIB [fromeforaclefibexample. 5o
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System Privileges

37

Target Database

Dipasd A1 Clese AN

GRANTEE
AR

ta Wl tanget ALEL
adatie in DA, for example. GRANT CREATE JOB 308>, for n
Action: hather such atamet - testing.
ke Dotait

Harest: has_sys_privileges
Mgration
dihode:  DATAPUMP.DATAFUMP_DLINK GOLDENGATE
Fallure
Mpact: Opsration faikures dus to system Ervilege ssuss.
Scope! SCHEMA

SELECT GRANTEE, PRIVILEGE FROM 5Y5.08A_SYS_PRIVS WHERE grantee NOT I
Exncuted  [ANONYMOUSAPEX_OBIF0APEX_DA0000,APEX_D801007APEX_DA0200,APEX 060000 IC_USERUAPEX_REST_PUBL R WPPOOSSYS,
s0L; AND GRANTEE IN (SELECT UISIRMAME FROM 575 DIEA_USERS) AND PRIVILEGE NrCD(l"lANI::IM\‘ CD(!\YLCNDLNHM JCRLATE MYC’EMM’IAL RLAD ANY FILE GWV CN

TRANSLATION PROFILEBACKUP ANY TABLE,'CREATE EXTERNAL JOB, CREATE ANY CREDEN

v Rulevant Objects [ 1 relevant objsct )

PRIVILEGE

CREATE ANY LIBRARY
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XML Objects

38

Target Database
Epand AN Chsse s
[+ XML Schema Objects
Description: ML Schema Objects wil not migrase.
Action: Modity your applcation i not use XML Schems Objects.
Hide Deais
Hame: hs_smitschema_obicis
Migratian
| DATAPUSIPDATAPUMP_DBLINS GOLDENGATE
“‘""‘i WL Schmans are not supponed in Avoromous Database,
Scope: UNIVERSAL
Execotoq  SELECT DWNER. SCHEMA_URL FROM [ SELECT S.0WNER, 5.5CHEMA_LIRL FAOM SYS.DBA_YML_SCHELLAS S WHERE OWNER NOT N
g MOUS, APEX_D30200APE APEX_D40100" APEX_D40200,MPEX_050000, APEX_LISTENER APEX_PUBLIC_LISER, APEX_REST_PUBLIC_USER.APPOOSSYS ALDSYS, Y
UINION SELECT 5.0WNER, 5 SCHEMA_LURL FROM SYS.DBA_XML_SCHEMAS 5, SY5.DBA_DBJECTS O WHERE 5 INT_DBNAME = 0.0BJECT_NAME AND 5.0WNER IN [SYSTEM) AND 0.0R)

~ Relevant Objects | 1 relevant object |

OwWNER SCHEMA_URL

WITAPP hitrffwew example GomTmanthouses 13
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XML Tables

Target Database

Expand AN Chase

[~ XML Type Tables

Description:  XMLType Tables will not migrate unbess the STORAGE_TYPE is BINARY.
XMLType Tables with CLOB or Objec! not supported . Change thes XML Wran
Action XMLSHENA s oot sty o 4L 5 bhects and the BINARY storage
H rvcme:m;mwmmwnmumumm
TRARSF CRARALRTYPE. STORAGE. CLAUSE -BRARY XML O ko 108 1 Securefile Binary XML,
Hikn Dusabe
Hame: has_smitype_tables
ml iy DATAPUMP.OATAPLIMP_DELINK, GOLDENGATE
Failurs .
mpacs: A appicasons nalin o XMLTDe tables not stcred as BINARY vl fal.
Scopes  SGHEMA
g SELECT OWNER, TABLE MAME, STORAGE TYPE, XMLSCHEMA, SCHEMA_OWNER FROM SY5.0BA_XML_TABLES WHERE OWNER NOT 18
e CANGHNYMOUS! APEN_A302007APEX_[40000.APEX_DAD 1007 APEX_4OZ00 APEX_050000, APEX_LISTENER APEX_PUBLIC_USERVARER_REST_PUBLIC_UISER APPOOSSYS ALOSYS!|

AN [XMLSCHEMA 15 NOT NULL OR STORAGE_TYPE b= ‘BINARY') ORDER BY 12
[~ Relevant Objects ( 1 relevant object |
OWHER TABLE_NAME STORAGE_TYPE EMLSCHEMA SCHEMA_OWNER
MYAPP

XWAREHOUSES DBJECT-RELATIONAL ittp i eccample. comyrmanehouses sd MYARR
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XML Columns

Target Database

[ ML Type Columns
Tables o i tha STORAGE_TYPE is BIMARY.
Tables with XL LOA or Citye g are ot supported Datatase. HMLSCHEMA is. ot
Action: spplication uses XML - 8 wauired. For Sow Orache.
Support Document I 16410861 for intormation converting 1 10 BNARY. sgrating via Data TYPE_STORAGE_CLAUSE BMARY
XML b trartonm CLOB 1o Securefile Binary XAL.
e Gataits
Hama: has_tables_wish_srritype_csiumn
Migration
thods;  OATAPUMP, DATAPUMF,_DHLINK GOLDENGATE
F"‘“_m; e a5 BINARY wil fall.
Soopa: SCHEMA
SELECT XTC CWNER, XTC TABLE_NAME, XTC COLUMN_NAME, XTC STORAGE_TYPE, XTC. XML SCHEMA, XTC SCHEMA_CWNER FROM SY5.D8A_XMWL_TAB_COLS XTC s'fsm.uaq_col
Emoutid = 0 50000/, APEX_LISTENER, APEX_PUBLIC. {_REST_PLUBLIC
oL AND pTC 15 NOT NULL OR T¥PE b= 'BINARY') AND TC.OWNER = XTC.OWSER AND TC TABLE_NAME = XTCTABLE_MAME ANG TC.COLUMN_MAME = e
[~ Rulevant Objects | 1 refevant object )
CNNER TABLE_MAME COLUMN_NAME STORAGE_TYPE XMLSCHEMA SCHEMA_OWNER
MAER *ML_CLOS _DOC CLOB
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Java Sources

— "

Enabibe h JAVAVI laitiire on th Legel mumn,mmngnnsatum WWII iFritancs BECGIN DBMS_CLOUD_ADMIN ENABLE_FEATURE( Teature_name = MW k
Action: END; | For maoew infarmation an anatiing the JAVAVM festus see the
FamrinAaD- JAEDESS-BRAD-4270-BI52 - 0AAF BT ATAD

Hice Decain
M i _jirvia_souirca
Hmﬂm : riaL ATE
Failure riying wit
I Wher the JAVAVIM e ., any fad.
Seape: SCHEMA
Excuteg  SELECT OWNER. OBUECT_NAME, EJECT_TYPE, STATUS FAOM 5YS DBA_DBJECTS WHERE OWNER NOT IN

ANONYMOUS, APEX_DE0200, APEX_D40000¢ AREX_040900° APEX_040000° APEX_05S0000 APEX_LISTENER' APEX_PUBLIC_SER APEX_REST_PUBLIC_USER'APPQOSSYS ALDSYS Y
AND OBSECT_TYPE ='JAVA SOURCE' ORDER BY 1, 2

[~ Anlrvant Gbjects | 1 relevant object |
WNER OUIECT_NAME OIECT_TYPE STATUS

MYAPR HELLOCLASSSAC i SOURCE VALID
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Java Objects

Descriptis obje: by dets

Enalsli the JAVAVM feature on the i and then restan your i ELOUD_A E_FEATURE( Seature_name => JAVAWM' |
Action: END; | For " ha i P cle
v htmisGUID-Z616EE - BIB0-4270-DES2- J0A4FD014ER8

Hide Gtails
2 :

Migratice
Mithods: DATAPUILR, DATAPUMP_DELINK GOLDENGATE
Fallure. 2
impact: When the ot enabied on the any
Soope: SCHEMA
[F— SELECT OWNER, OBJECT_MAME, OBJECT_TYPE, STATUS FROM SYS.DBA_OBECTS Wi
SOL- TANCNYROUSAPEX_0 30000 APEX_D40000" APEX_O401000 APEX_D402007, AﬁEk’_ﬂW W&_uSTENEl’ SAPEX_PUBLIC_USER' APEX_REST_PUBLIC_USER APPOGSSYS ALIDSYS |

' ANDOBJECT_TYPE N [JAVA CLASS, AV RESOURCES, JAWA DATA]) ORDER BY 1,2

e Rebevant Objects { 1nelevant abject |
OWNER OEJECT_NAME OBJECT_TYPE STATUS

MIYAPR HabeClass JBVA CLASS VALID
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Common Objects

Target Database

Ewpand ANl Class ANl

[+ Common Objects

Description:  Common chiects are not migrated by Dats Pump and se not swoported on ADE

Action: T nendad by it be the target o Frigration, Wihen targating ADE 1S ST b ="
local objects. This can be done using DEMS_METADATA.GET_DOL as shown in Oracke Support Document 10 27389521
Mide Diptaily
Harme: has_comman_objects

Migration
Mothods:  DATAPUMS CATAPUMP_DBLINK GOLDENGATE

impact: Anmything praperty.

Scope: INSTANCE
SELECT USERNAME AS OBJECT_MAME, ‘USER" AS OBJECT_TYPE FROM Sv5.DBA_USERS WHERE [COMMON="YES' OR UPPER(USERNAME) LIKE ‘Cawte’) AND MLEMN’T&INED
<= Y UNION ALL SELECT ROLE AS OBJECT_NAME, 'ROLE" AS DBJECT_TYPE FROM 575.08A_ROLES R WHERE (COMMOMN="YES" OR UPPER[ROLE] LIKE ‘CA#%") AN

SQL: ORACLE_MAINTAINED <> ¥ UNION ALL SELECT WM PROFILE AS OBJECT_NAME, 'PROFILE' AS DBJECT_TYPE FROM 5Y5.08A_PROFILES WHERE CUMMDN"YES oR

E) LIKE "CHA%' AND E] NOT IN ["ORA_ACMIN_PACFLE, ORA_APP_PROFILE, CAA_MANDATORY_PROFILE'
[~ Relevant Objects | 2 relevant objsets )

OBJECT_NAME DBJECT_TYPE
C#aDBLOMUSER USER
CoaDBLCMPROFILE PROFILE
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Non-Exported Objects Grants

‘Source Database

Dpasd Al Ciosedl

~ Review Required ( & checks )

[~ Mon-Exported Object Grants.

DROUS Y GRANTEE, CI-K:(_MR COULET_NAUE, PRAILECE, GRANTER
[ Belevant Objects [ 1 relevast object ]

GRANTEE OBACT_OWNER OBIECT_HAME

MARE 575 DEMS_SHARED_POOL

" WM. ote that any SELECT grants on system objects will need 5 be
repiaced with READ grants, SELECT i nd longer sllowed o0 Sysiem objects.
e Dotade
has_neseupseet_sisjecs_grants
Migration
ehodn:  DATAPUMP GATAPUME. DOLINK GOLDENGATE
Falure
R p—
Seope:  SCHEMA
SELECT GRANTEE, OWNER AS CRUECT_OWNER, TABLE_MAME AS ORUECT_MAME, PRIVILEGE AS PRIVILEGE, GRANTOR FROM 5¥5.00A_T) WHERE [GRANTEE MOT
CANOMYMAOLIE WPEX_DIII0VAPEX_BAD00YAPES_DA0SY APEX D402 APEX D00 TENER APER, PUBLIC UISERAPEX SEST, PUBLIC.USER APPOOBENSAUDSYS:|
Boveuted  ANDORANIEE W TREUECT USERUALER Vol 5 CALA USCR:A O GAAMTEE 4 (SELECT AGLE FRcia 73 DA RCLES VaMBRE S1a.0BA IOLBSCAICLE MANTHRED o 7 AHD ROLE
B0 CANONYMOUS, APEX_QI0200° K78 G0N0 AP _DADT00"AREX_DEOGOMT APEX_LESTENER, APEX_PUBLIC_LISER, APEX_REST_PUBLIC_LISER, APPOOSS S AUDS TS|
= 1 AND MO [0WNER + Y5 MTABLEJH.LELKE TTH!_ELIFFER’ ESCAPE 1) AND [CWNER 14

APEX_LISTENER, APEX_PUBLIC_LISERAPEX_REST_PUBLIC_LISER, APPOOSSYS AUDSYS:)

EXECUTE
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Scheduler Jobs

Source Database

45

Expand A1 Close All

[~ Incompatible Scheduler Jobs
Description: Scheduler Jobs and Programs other than PLSGL_BLOCK or STORED_PROCEDURE are not supported on ADB.

Action: Recreate required Jab or Programs wsing fypes allowed in ADE.

Maene: has_incompatible_jobs.

DATAPUMPDATAPLMP. DELIN GOLDENGATE

Sehedube Joke e Progeaed types such a8 EXECUTABLE and EXTERNAL_SCRIPT will net run en ADB

Seape SCHEMA

SELECT OWNER, NM T\‘DE LOCUS FROM | SELECT OWNER, JOB_NAME AS NAME, JOB_TYPE AS TYPE, ‘DBA_SCHEDULER_JOB!

' AS LOCUS FROM SV‘SMHED\J\&-OBS WHE

Exscuted  VANONYMOUSUAPEX 030200, APEX_D40000 APEX 04000, APEX_[40200,APEX 050000, APEX_LISTENER' APEX_PUBLIC_USER,APEX_REST_PUILIC_USER, APPOOSSYS:
B ARID JOB_TYRE NOT INlCHlN’ STORED_PROCEDURE, PLSOL_BLOCK') UINION ALL SELECT OWNER, PROGRAM_NAME A5 NAME, FROGRAM_TTFE AS TYRE 'DBA_SJ:HEDULER_FHOGR
TANONYMOUS APEX_030200 APE! APEX_0400M00, APEX_DS0200,APEX_0 50000, APEX_LISTENER' APEX_PUBLIC, ) _REST_PUBLIC_USER, T

X_D400007,
AND PROGRAM_TYPE NOT IN ('STORED_PROCEDURE PLSQL_BLOCK) | ORDERBY 1, 2,3
~ Rlevant Objects | 1 relevant shisct §
OWNER HAME TYRE Locus

MYARE FROCESS_DATA_JOB EXECUTABLE DRA_SCHEDULER_JOBS
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External Tables

Source Database

Expand 41 Close All

46

. External Tables for Serveriess

Description:  External tables in ADE must be recreated Fie
Action: Deop tha emipty impertad table. Use tha DBMS_CLOUD package to creats Exterral Tables using Cloud Gbjact Storage Sarvice or use File Storage Sarvice for mare info see
Hiiss Datain

Hama: Pas_pmternal_tatdns_servelens

Migratian
ety DATAPUMP, DATAPUMP. DELINK GOLDENGATE

m; . that i i i i therka Tables Being created a8 ampty non-Extimal thbies.

Scope; SOMEMA

Evscuted SELECT OWNER TABLE_NAME TYPE_OWNER TYPE_NAME DEFAULT_DRECTORY_OWNER DEFAULT_DIRECTORY_NAME FROM SYS DEA_EXTERNAL_TABLES WHERE CWNER NOT IN

S8 gr;gﬂmous VAREA_D02 00 APEX_0A0000 APEX_04071007 APEX_04 0200 APEX_DS0000, APEX_LISTENER, APEX_PUBLIC_USER APEX_REST_PUBLIC_USER APPOOSSYS ALDSYS,
. REV1Z

e Relewant Objects | 1 relevani object |
OWHER TABLE_NAME TYPE_DWHER TYRE_NAME DEFAULT_DIRECTORY_OWHER DEFALLT_DIRECTORY_HAME

MYAFR COUNTRIES_EXT 55 ORACLE_LOADER Y5 EXT_TAS_DATA
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Restricted Packages

Source Database

47

Expand AN Closs All

[~ Rustricted Packages Use for Serverloss

Description:  Some packages are either not supported or only partislly supported in ADB

Action: ications referencing Unsues c ba mocdif w© =
o ansure they enly wilize unrestricted functions and procedures.
Hide Datsils
Hamme: has_rets_to_nesircted_packiges_seraiiss
Migration
e " DATAPUMP.DATAPUMP_ DBLINK GOLDENGATE
""‘""i hat - o restricted ADEB may il
Seope: SCHEMA

Exncuted  LMNONYMOUSAPEX_ 030200 APEX_GA0000APEX_040100, APEX_04 02081 APEX
N AMD REFERENCED_MAME IN ['DEMS_DEBUG_JDWP, DEMS_DEBUG_J0WI
Lo CARONYMOUS APEX_D30200, APEX_DA0000 ' APEX_140100¢, APEX_D4 0200, APEX_150000,

AND REFEREMCED_NAME IN [UTL_HTTP UTL_SMTRUTL_TCP DaMS_SHARED_POOL,DEMS_PPE’

[~ Relevant Objects | 2 relevant ohjects |

CWNER NAME TYPE REFERENCED_NAME
MYAPP GET_MTTR_RESPONSE PROCEDURE UTL_HTTR
MYARE MANAGE_SHARED_POCL PROCEDURE CHEME_SHARED, POOL

g partisly supponed packages reguing esting and validation ta

SELECT QWHER, NAME, TYPE, REFERENCED_MAME, SUPPORT FROM [ SELECT CWNER, NAME, TYPE, REFERENCED_NAME, 'UNSUPPORTED' AS SUPPORT FROM SYS.DEA_DEPEMDENCIE
SO0, APEX_LISTENER, WPEX_PUBLIC_USER, APEX_REST_PUBLIC_USER, APPOOSSYS, MIDGYS. |

USTOM, UTL_INADOR, DBMS_SYSTEM, DEMS_SYS_SOL) UNION ALL SELECT WNER. MAME, TYPE, REFER
‘APEX_LISTENER, APEX_PUBLIC_USER,APEX_REST_PUBLIC_USER, APPOOSSYS AUDSYS,)
/DEMS_LDAP DEMS_NETWORK_ACL_ADMIN| WHERE WNER < PUBLIC’ AND |

SUPPORT

PARTIALLY SUPPORTED

PARTIALLY SUPPOATED
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Directory Objects Accessibility

Source Database

48

Expand A8 Close Al

Directories
Description: Directory objecks may nefenence locations that are ok accessible in ADS.
Action; Apcrnate the deeciones on the Ausonameus database instance.

Moce Detasls

¢ Ralivant Ohjects | 9 relivant chjects )

OWNER DIRECTORY_NMAME
§15 CEMS,_OPTI_ADMBGIR
§¥s DEMS_OPTIM_LOGOIR

5YS EXT_TAB_DATA

5YS ORACLE_OCM_CONFIG_DIR
5¥S ORACLE_OCM_CONFIG_DIRZ
575 SCRIPT_DR

5YS SDO_DIR_WORK

5YS5 EMLDR

55 NEDOIR

DIRECTORY_PA]

fectornal_data

i fappjorackeiproduct/19.0.0.OAdbhome_\fccr/stabe

0apporackeproduct/19.0.0 0dbhome_lfccrstabe

fromeforacie/sonpts)

A0 appforackeiproduct/19.0.0.0rdbhome_)rdbensfoml
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Connections

What's the best option?




Predefined Database Service Names

50

g

Autonomous DWH

dbname_h1igh
dbname_medium
dbname_Low
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o2
=N

*

Y-

Autonomous TP

dbname_tpurgent
dbname_tp
dbname_h1igh
dbname_medium
dbname_Low

J

{JsoN}

T EE

Autonomous JSON

dbname_tpurgent
dbname_tp
dbname_h1igh
dbname_medium
dbname_Low



“For the best import performance use the HIGH database service
for your import connection and set the parallel parameter to
one quarter the number of ECPUs (.25 x ECPU count).

If you are using OCPU compute model, set the parallel
parameter to the number of OCPUs (1 x OCPU count).”




T
Connections ‘

For migrations, clearly TPURGENT usually provides best results

» For Autonomous Data Warehouse (ADW), you can request this service by
creating a Service Request (SR)
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Concurrency

Database Service Name
tpurgent

tp

high

medium

low

Concurrent Statements with
Compute Auto Scaling Disabled

75 x number of ECPUs

75 = number of ECPUs

0.25125 * number of ECPUs
A decimal result is truncated.

75 *x number of ECPUs

Concurrent Statements with
Compute Auto Scaling Enabled

75 x number of ECPUs

75 x number of ECPUs

0.75375 * number of ECPUs
A decimal result is truncated.

75 x number of ECPUs

https://docs.oracle.com/en/cloud/paas/autonomous-database/serverless/adbsb/manage-

service-concurrency.html#GUID-6E4DCD27-CDAA-432D-A90B-485C19EF72B0
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https://docs.oracle.com/en/cloud/paas/autonomous-database/serverless/adbsb/manage-service-concurrency.html
https://docs.oracle.com/en/cloud/paas/autonomous-database/serverless/adbsb/manage-service-concurrency.html

Concurrency Limits

Database Service Name
tpurgent

tp

high

medium

Concurrent Statements with OCPU
Auto Scaling Disabled

300 * number of OCPUs
300 * number of OCPUs
3

1.26 x number of OCPUs

300 * number of OCPUs

Concurrent Statements with OCPU
Auto Scaling Enabled

300 * number of OCPUs
300 » number of OCPUs
9

3.78 x number of OCPUs

300 x number of OCPUs

https://docs.oracle.com/en/cloud/paas/autonomous-database/serverless/adbsb/manage-

service-concurrency.html#GUID-6E4DCD27-CDAA-432D-A90B-485C19EF72B0
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https://docs.oracle.com/en/cloud/paas/autonomous-database/serverless/adbsb/manage-service-concurrency.html
https://docs.oracle.com/en/cloud/paas/autonomous-database/serverless/adbsb/manage-service-concurrency.html

Storage

What's the best option?




@ NFS vs Object Storage?
=X

+ |t depends ...
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NFS vs Object Storage

Usually, NFS (or FSS) is recommended over object storage
for the migration

» Easy to setup

« Performance seems to be better

* NFS requires "private endpoint access only"

* Object storage's advantage: pre-authenticated

Private endpoint access )
only Create File System o

Restrict access to a peivate endpoint

within an OCI VCN. This workflow creates a new File Syaterm. To et staried, chocas the type of File System you want 1o create. Then, you can keep

o elick wge it Click Croate to firish.
File System for NFS File System for Replication
Create a File System and an associated Export in a Craate an unexported File System. Unexported File
Mount Target. You can mount and access the File Systoms can be used as target File Systoms for rapli-
Bystem as soon as & is created. Leam mors about cated data. Learr mone aboul reclication.

mounting File Systems.
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High Performance Storage

Use HPMT (High Performance Mount Target)

THROUGHPUT INCLUDED

HPMT-20 up to 20 Gbs 20TB
HPMT-40 up to 40 Gbs 40TB
HPMT-80 up to 80 Gbs 80TB

https://docs.oracle.com/en-us/iaas/releasenotes /filestorage/high-performance-mount-targets.htm
https://docs.oracle.com/en-us/iaas/Content/Resources/Assets/whitepapers/file-storage-performance-guide.pdf
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https://docs.oracle.com/en-us/iaas/releasenotes/filestorage/high-performance-mount-targets.htm
https://docs.oracle.com/en-us/iaas/Content/Resources/Assets/whitepapers/file-storage-performance-guide.pdf

__@ Use High Performance Mount Target
= during migration for better throughput

+ 30 days minimum subscription
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Latency

Have a closer look




* Diagnose high-latency issues in customer workloads

* Validate if the ADB service is healthy and not the root cause
of latency




[oraclegdbldcoz adbping]s . odbping -u adwin -p \
= -5 atpar_high -w
» /home/orocleswallet -j /udlfapp/oracle/product/19.8 0 dohome_1/ jovovm/ jdic/ jdkg %
= -d 3
+++Test Susmary+++
Test Client: sglplus
Number of concurrent threads: 1
Duration (secs): 38
SO executed: select 1 from dual;
Poss: 27 Foil: @
Test stort dote; 2025-86-02 15:25:21. 51TB10+00: 00
Test end dote; 2R025-06-02 15:25;52.126871-00;00
SQU Execution Time(ms) : Min:@ Max:1@ Awg:1.111 Median:® Percd®:1@ Perc95:19 Percd9:10
Connect + SOL Execution Time(ms) : Min:1115.78 Max:1292.391 Avg:1131.687 Medion:1123.914 Perc39:1155.317 PercdS:1155.977 Percd9:1292.391

Interpretation of the results

Pass/Fail count; Indicotes the totol number of connections passed/failed in defined duration by the defined number of threads.

o

. SOL execution time: Time token to just execute the SQL. Conmection time not included.
For sqlplus, this would be the elapsed time reported by sqlplus.

-

Connect + SOL Execwtion Time: Time taken to connect and execute SOL.
For sqlplus, this would be the time to conmect and run the sql.
For java, it mould be time taken to getConnection{) ond execute the guery.

4. Java connection pool stots: Reports the time token to setup the jova connection pool and the initiel ond mox size.
ALl guery executions do o getComnection() and execute the SOL.

o

Percld, Percd5, Perc¥: This is the percentile volue indicating 94, 95K or 33 of the latencies are below the respective volue.
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[oracle@dbl9caz adbping]$ ./adbping -u admin -p N
> -5 atpaz_high -w \
> /home/oracle/wallet -j /u@l/app/oracle/product/19.0.0/dbhome_1/javavm/jdk/jdk8
> -d 30
+++Test Summary+++
Test Client: sqlplus
Number of concurrent threads: 1
Duration (secs): 3@
SQL executed: select 1 from dual;
Pass: 27 Fail: @
Test start date: 2025-06-02 15:25:21.517810+00:00
Test end date: 2025-06-02 15:25:52.126871+00:00
SQL Execution Time(ms) : Min:® Max:10 Avg:1.111 Median:® Perc9@:10@ Perc95:10 Perc99:10
Connect + SQL Execution Time(ms) : Min:1115.78 Max:1292.391 Avg:1131.607 Median:1123.914
Perc9@:1155.317 Perc95:1155.977 Perc99:1292.391
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[oracle@dbl9caz oci]$ ./connpingll -1 admin/ @atpaz_high --period=5

RWP*Connect/0CIPing Release 3.2.1.0 Production on Mon, 82 Jun 2025 15:32:39 UTC

Connected default database with reconnect to:

Oracle Database 23ai Enterprise Edition Release 23.0.0.2.9 - for Oracle Cloud and Engineered Systems
connect:114.25 ms, ociping:0.959 ms, dualping:@.998 ms, sid=55917, inst#=8, time=1.1

connect:117.93 ms, ociping:1.0@4 ms, dualping:@.997 ms, sid=43883, inst#=8, time=2.1

connect:115.45 ms, ociping:1.120 ms, dualping:1.138 ms, sid=13832, inst#=8, time=3.1

connect:115.62 ms, ociping:1.206 ms, dualping:1.357 ms, sid=13832, inst#=8, time=4.1

connect mean=115.81, stddev=1.33, min=114.25, max=117.93

ociping mean=1.07, stddev=0.10, min=0.96, max=1.21

dualping mean=1.12, stddev=0.15, min=1.0@, max=1.36
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Maintenance

What else do you need to take care on?
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Choose Maintenance Plan

Two maintenance plans are available
You can adjust it later on if needed

v Maintenance

Patch level

Regular

Early

Regular

our database will be patched on a regular schedule.
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Choose Maintenance Plan

Maintenance happens weekly
+ Typically, on weekends

*  Window will be always the same

» Assigned during creation

Take note for your migration!!
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Maintenance

‘You can obtain information about system events, maintenance, and other important
information for the operation of your Autonomous Database instance. Learn more
Patch level Regular Edit

Your database will be patched on a

regular schedule,

Next maintenance Sat, Jun 7, 2025, 19:00:00 UTC - View history
21:00:00 UTC
Target component Database




select actual _start_date, actual_end_date,
maintenance_status
from db_notifications

where type = 'maintenance' and time > sysdate -7;
ACTUAL_START_DATE ACTUAL_END_DATE MAINTENANCE_STATUS
2025-05-24 19:00:02 GMT  2025-05-24 21:00:24 _GMT Completed

522 se0ond

9, oW

68 Copyright © 2025, Oracle and/or its affiliates



If you want to change the maintenance
window, you must open an SR

* Only £2 hours possible
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Data Pump

The simple approach




> Data Pump Bundle Patch aren't yet
< applied in ADB Serverless (june 2025)

+ You may request one-off fixes via an SR
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oY

Allocate a sufficient number of ECPUs

+ 32 should be the minimum when you import
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Export: PARALLEL 2x of physical cores

5
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! @ Import: PARALLEL=ECPU/4, or higher

+ Scale up to the maximum for migrations
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- III
o III
- III

Ensure CLUSTER_DATABASE=TRUE

» Allows Data Pump workers across nodes

NAME TYPE VALUE

cluster_database boolean TRUE
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Most simple method: Data Pump

—

Datapump with Files

{E

Datapump with DB Links



mm mm”mnh l\‘ww
Datapump with Dump Files

More control over parallelism

Storage Overhead

No source-target connection interoperability requirement

Requires Object Storage / File Storage setup
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mm mm”mnh l\‘ww
Datapump with DB Links

Network throughput and latency dependency

Faster for smaller databases

Requires DB Link setup

And there is more ...
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A Be aware of network link import limitations

« May have a significant impact on performance
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T
Network Link Imports - LOBs

* A network round trip is required for reach row with a LOB

If you have millions of LOB rows and a high latency connection to ADB,
this may have a significant negative impact

» Check your latency from source database to ADB instance using
+ How to measure network latency for Oracle Database applications in OCI (Doc ID 3008087.1)
« Connection and latency test tool - adbping (Doc ID 2863450.1)
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=3008087.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=2863450.1

./ociping -1 user/password@myadb_high --period=5
RWP*0OCIPing Release 3.2.1.0 Production on Fri, 30 May 2025 15:23:35 UTC
Connected default database to:

Oracle Database 23ai Enterprise Edition Release 23.0.0.0.0 - for Oracle
Cloud and Engineered Systems

0.998 0.0
1.008 1.0
0.987 2.0
0.999 3.0
1.054 4.0
ociping (ms) mean=1.009, stddev=0.023, min=0.987, max=1.054
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: ”W‘\“‘m B,
Network Link Imports - Metadata
* A network link import does not import metadata in parallel
* On complex schemas this may have a significant negative impact
* If a network link import is required,

* Import metadata before migration - CONTENTS=METADATA_ONLY
* Load rows only during the migration - CONTENTS=DATA_ONLY




T Ty +‘\' £,.r
—\' X X
£ 47 &
;\'l {,

ADB Migration Overview

YAy
=2
X
A ATP Serverless
Oracle19.27
Source: 19c laaS o) O
* Based on sample schemas 19.2 ,‘\ : hr
* HR,PM, IX, SHand PI @
+ Some additional objects Yeans?
ATP Dedicated

Oracle 19.26
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https://github.com/oracle-samples/db-sample-schemas/releases/tag/v19.2

ADB Dedicated | Migration Example

Af»

Oblﬁ'ctstohsge
Source: 19¢ laaS ] @r"’A\
+ Schema-based export Database“nk 4 = L
“ﬂ x.'
ATP Dedicated

Oracle 19.26
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ADB Dedicated | Demo

[oracledhol servi 13 I e ——a




ADB Serverless | Migration Example

=

)
=0

w

Thof g2

ATP Serverless
Oracle19.27

» Fixing some objects

e O

Source: 19c laaS

*  Schema-based export
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ADB Serverless | Demo




Automation

How AMA scripts ease migrations
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What is AMA?

Autonomous Database Migration Automation (AMA)

+ Simple migration solution for ADB Serverless
* Script based

+ Single configuration file

* Migrates in phases

« Can act fully automated

* Not a new product, just a solution to ease migrations
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An ADB-S migration is a bit like

making a movie
You won't start with filming right away

You need a script book
You need to cast actors
You need a film set

You need ...

Now you can start filming your scenes  HO_*[j|

And then there's plenty of work
on editing and cutting the movie
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Examination of source database (CPAT)
Create migration directories
Configure AMA parameter file
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mkdir -p /home/oracle/CPAT_MIG_SCRIPTS/INPUT
mkdir -p /home/oracle/CPAT_MIG_SCRIPTS/OUTPUT

cp CPAT_MIGRATION_PARAMETERS.txt /home/oracle/CPAT_MIG_SCRIPTS/INPUT

vi /home/oracle/CPAT_MIG_SCRIPTS/INPUT/CPAT_MIGRATION_PARAMETERS.txt
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Parameter File

Adjust;

+ Connect strings source and target
» Data Pump encryption

» Storage (FSS or Object Store)

* Format: TAB or SCRIPT
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Documentation

AMA Documentation is available at request
« Documents the entire flow and all options and parameters

Oracle Autonomous Database
Migration Automation
For CPAT and stand-alone use

Whay. 22255, Version 1,1
Copyeight £ JUF, Ovaci arelfor s filaves.
P
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AMA Demonstration

Part 1 - Configuration
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AMA Workflow
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+ Java and OLAP (ADB)

« Migration user
Statistics scripts
* Quiesce scripts
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AMA | Planning Phase

On-Prem - Source ADB-S - Target

Enable OLAP / JAVA in ADB-S

Gather stats for SYS / SYSTEM
Create Migration user
Enable restricted session

Set JOB_QUEUE_PROCESSES=0



[oracle@ephx31vmi-jlosdl OUTPUT]$ cat _ US3BLDW MIGRATION_CONTROL_FILE.ctl

--- PLAN PHASE ---
--- All steps in this phase affect the source database ---

--- * You can collect the statistics or create the migration user in advance ---

--- * Get familiar with the restricted session privilege and how to prepare it ---
--- * shortly before the migration starts make sure no unwanted user is connected ---
---  to the source database, turn on restricted session and disable the scheduler ---

HitHH SOURCE HiHH HitHH TARGET HiHH

PLAN SOURCE 00002 01 00002 _US3BLDW_SQL_OPTIONAL_SOURCE_STATS.sh i
PLAN SOURCE 00003 01 00003_US3BLDW_SQL_CREATE_MIG_USER_SRC.sh i
PLAN SOURCE 00004 01 00004 US3BLDW_SQL_SET_JOB_QUEUE_PROCESSES.sh 3
PLAN SOURCE 00005 01 00005_US3BLDW_SQL_ENABLE_RESTRICTED_SESSION.sh i
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* Roles, profiles, schema definitions
» Functions, types, packages

N

« SQL Profiles, SQL Plans, SQL Patches Powwntime starts
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AMA | Preparation Phase

On-Prem - Source

Collect allowed ROLES

Collect PROFILES

Export schema definition

Export FUNCTIONS, TYPES, PACKAGES

Collect SQL Profiles, SQL Plans, SQL Patches
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ADB-S - Target

Create ROLES

Create storage credential (NFS, Object Store)

Import schema definition
Import FUNCTIONS, TYPES, PACKAGES
Granting migration privileges
Alter user profiles

Create SQL Profiles, SQL Plans, SQL Patches




--- PREPARATION PHASE ---
--- All steps in this phase will prepare the source and target database ---

--- The scripts depend on each other, so execute in this phase one script after the other ---

HiHHE

PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE

SOURCE
TARGET
SOURCE
TARGET
SOURCE
TARGET
SOURCE
TARGET
TARGET
SOURCE
TARGET
SOURCE
TARGET

SOURCE HitHH

HitHH TARGET HiHH

00006 01 0PPR6_US3BLDW_SQL_CREATE_MIGDIR.sh
00007
00008
00008
00009
00009
00010 01 00010_US3BLDW_EXPDP_USER.sh il

00010 : . 00010_US3BLDW_IMPDP_USER. sh

L AR AN St A ot A (4 oo N\ . 00011_US3BLDW_SQL_CREATE_MIG_ROLE.sh

. 00007 US3BLDW_SQL_ATTACH_FSS.sh

. 00008_US3BLDW_IMPDP_ROLE.sh

. 00009_US3BLDW_IMPDP_PROFILE.sh

00012 01 00012_US3BLDW_EXPDP_TYPE.sh (il |
EZEW () 5655 90000506005506708650809090665656 50460 056309050hBauEEanTe: .. 00012_US3BLDW_IMPDP_TYPE.sh
00013 01 90013_US3BLDW_EXPDP_FUNCTION.sh

EZEIE V) 5 6008060089 0960 606938 3a806889E9000T606I00 356563604 o BT Lo acI LS 00013_US3BLDW_IMPDP_FUNCTION.sh
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» Export schemas and audit trail
« Copy files (if necessary)
* Import schemas and audit trail

\ 4



AMA | Perform Phase

On-Prem - Source ADB-S - Target

Export all schemas

Export audit trail

1

Copy files (if necessary)

Import all schemas

-
Import audit trail
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+ Cross-schema objects
» Privileges

* Profile adjustments

» Advanced queues

* Recompilation
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--- PERFORM PHASE ---
--- Commonly in this phase nothing depends on each other (except you for example have objects that depend on objects stored in other schema) ---

--- So export jobs can be started in parallel and imports once the export finished ---

HitHH SOURCE HiHH HitHH TARGET HiHH
PERFORM SOURCE 00014 01 00014 _US3BLDW_EXPDP_AUDIT_TRAILS.sh

IR WG ST Gl (Pl e Co s 5006666 500000008 96 3696 A6 abo b3 dohtht roaoocay
PERFORM SOURCE 00015 01 00015_US3BLDW_SQL_GEN_SQL_PROFILE_STAGE_TAB.sh
PERFORM SOURCE 00015 02 00015_US3BLDW_EXPDP_SQL_PROFILES.sh

EIERIRSFINE ST CoEIS (R GE ot oo0008608008 85500 50Eh 8hBIG00a60E 0000000000000
(ERIR A NG E T G oEh by (2 26 e 0862 00 hb0506 06 6 EOBaE 000500 700006060008 I8 350 694
PERFORM SOURCE 00016 01 00016_US3BLDW_SQL_GEN SQL_PATCHES_STAGE_TAB.sh
PERFORM SOURCE 00016 02 00016_US3BLDW_EXPDP_SQL_PATCHES. sh

(IR AP A (5Eh3 (GB) L 65080500 06606 66 000500000600 9608 4 0000e a5 I0nE 8 Eooa3ad
AR ATNE A G e g5 55050006 06050500 068606 96 96 AE0E0 600050 00 6AE00000s
PERFORM SOURCE 00017 01 00017_US3BLDW_EXPDP_SCHEMA_FUSION.sh

(AR AR GEE/ (P 65056605656 30605458 6 L0G00H6A39635009 606 06065 80cb0a4
PERFORM SOURCE 00018 01 00018 US3BLDW_EXPDP_SCHEMA FUSION OCSERVER11G.sh
(AR WAE I R (7)1 65 6685050566 96 A0AE 96 05 8608 6,00 8060008 96 0B J56 000 98 DENE 06060 IE0Ea0aE 00018_US3BLDW_IMPDP_SCHEMA_FUSION_OCSERVER11G.sh

................ 00014_US3BLDW_IMPDP_AUDIT_TRAILS.sh

................ 00015_US3BLDW_IMPDP_SQL_PROFILES.sh
................ 00015_US3BLDW_SQL_APPL_SQL_PROFILE_STAGE_TAB.sh

................ 00016_US3BLDW_IMPDP_SQL_PATCHES. sh
................ 00016_US3BLDW_SQL_APPL_SQL_PATCHES_STAGE_TAB. sh

................ 00017_US3BLDW_IMPDP_SCHEMA_FUSION.sh




AMA | Perform Phase

On-Prem - Source ADB-S - Target

FOREIGN KEYS cross-schemas

INDEXES cross-schemas
FUNCTIONAL INDEXES enableing
REVOKE transition privileges
GRANT privs SYS, SYSTEM, CTXSYS, objects
Restore final profiles

Set tablespace quotas

Export network ACLs
Import network ACLS

Enable Advanced Queues

Recompilation
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--- POST PHASE ---

--- Here execute again all scripts one after the other as they might have dependencies again ---

HitHH sou

POST TARGET 00082
POST TARGET 00083
POST TARGET 00084
POST TARGET 00085

POSTERTARGETH 000 86 80 1 e e e L SR AL
(OSE PARE= (572G e e 50606000060 5000606 9006 5L 680
POS T A R G T 000 B 8 B O e oot
POSTTAR G 000 8 O O I e o o oo oot
POST SOURCE 00090 01 00090_US3BLDW_EXPDP_NETWORK_ACL.sh
FOSI AEET (5552552 56 5 Scanaoa006n60 640 50 0800060000
POSTETARGET 0000 18 01 e e ettt T oo et et
POSTETARGETH 008028 0 18 et o o el L v

--- END OF MIGRATION ---
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HitHH TARGET HiHH

00082_US3BLDW_SQL_REMOVE_MIG_ROLE.sh
................ 00083_US3BLDW_SQL_SYS_PRIVS.sh
00084_US3BLDW_SQL_CTXSYS_PRIVS.sh
................ 00085_US3BLDW_SQL_DATAMINING_PRIVS.sh
................ 00086_US3BLDW_SQL_OBJECT_PRIVS.sh
................ 00087_US3BLDW_SQL_ROLE_PRIVS.sh
................ 00088 _US3BLDW_SQL_TBS_QUOTES. sh
................ 00089_US3BLDW_SQL_DETACH_FSS.sh

................ 00090_US3BLDW_IMPDP_NETWORK_ACL . sh
................ 00091_US3BLDW_SQL_SET_AQ_STATUS.sh
................ 00092 _US3BLDW_SQL_RECOMPILE.sh
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+ Object comparison
* Row export/import comparison
+ OLAP Analytic Workspace

\ 4



AMA Demonstration

Part 2 - Migration
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110
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Done



:\ AMA can run a migration fully automated
@ and completely unattended
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Works with MS Windows as source database
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@ Database links, directories, external tables,
XML binary objects, APEX applications

» Work-in-progress
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A

ZDM

Zero Downtime Migration

0,00



A 2%l N
R %’-‘c
’\'*‘\,4—/\'

Oracle Zero Downtime Migration

Oracle Zero Downtime Migration

Downloadable Migration Customizable
inary Orchestrator Workflows



https://youtu.be/gjUn4dmGQcY

DMS

Data Migration Service
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https://youtu.be/gjUn4dmGQcY

ADB@Azure

Using ZDM to migrate to Azure
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https://youtu.be/gjUn4dmGQcY

Autonomous Database @ Azure

Zero Downtime Migration documentation

Exploring NES Storage Options for Oracle ZDM Migrations to Oracle Database@Azure

Network topology and connectivity for Oracle Database@Azure - Migration connectivity design

Step-by-step Guide: Logical Offline Migration to ADB-S on Oracle Database@Azure
Step-by-step Guide: Logical Online Migration to ADB-S on Oracle Database@Azure
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https://docs.oracle.com/en/database/oracle/zero-downtime-migration/21.5/zdmna/
https://blogs.oracle.com/maa/post/nfs-options-zdm-migration-oracle-database-azure
https://learn.microsoft.com/en-us/azure/cloud-adoption-framework/scenarios/oracle-on-azure/migration-connectivity-design
https://www.oracle.com/a/otn/docs/database/zdm-logical-offline-migration-to-oracle-at-azure-adb-s.pdf
https://www.oracle.com/a/otn/docs/database/zdm-logical-online-migration-to-oracle-at-azure-adb-s.pdf

Success

Validating a migration




during the migration?

|E/| How can you proof that no data was lost
©=4
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O

Validating the Migration

It's a logical migration into a different database platform

» ADB performs a lot of transformations:

|OTs to heap tables, external tables to heap tables
» Database links are different:

Uses credentials and a different connection string
+ Different kinds of storage:

tablespace, removing table storage customization,

changing to binary XML etc.

« Andsoon..




Start by validating
the Data Pump export and import
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Import: Release 19.0.0.0.0 - Production on Mon Apr 28 08:49:43 2025
Version 19.27.0.0.0
Copyright (c) 1982, 2019, Oracle and/or its affiliates. All rights reserved.

Connected to: Oracle Database 19c Enterprise Edition Release 19.0.0.0.0 - Production
28-APR-25 08:49:44.678: W-1 Startup took © seconds

28-APR-25 ©8:51:05.528: Job "DPUSER"."ADB_MIGR" successfully completed at Mon Apr 28 08:51:05 2025 elapsed 0 00:01:21
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Import: Release 19.0.0.0.0 - Production on Mon Apr 28 08:49:43 2025
Version 19.27.0.0.0
Copyright (c) 1982, 2019, Oracle and/or its affiliates. All rights reserved.

Connected to: Oracle Database 19c Enterprise Edition Release 19.0.0.0.0 - Production
28-APR-25 08:49:44.678: W-1 Startup took © seconds

28-APR-25 ©08:51:05.528: Job "DPUSER"."ADB_MIGR" completed with 56 error(s) at Mon Apr 28 @©8:51:05 2025 elapsed 0 00:01:21
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ORA-31684: Object type USER:"APPUSER" already exists
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ORA-39082: Object type VIEW:"APPUSERS"."MyCaseSensitiveView"
created with compilation warnings




ORA-01653: unable to extend table APPUSER.T1 by 8192
ORA-39171: Job is experiencing a resumable wait




ORA-12899: value too large for column (actual: 3, maximum: 2)
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$ du -h import.log
29M  import.log

$ wc -1 import.log
189931 import.log
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!$ python3 dpla.py import.logl

Operation Details

Operation: Import

Data Pump Version: 8K 2L ) ()

DB Info: Oracle Database 19c EE Extreme Perf Release 19.0.0.0.0
Job Name: DPJOB1

Status: COMPLETED

Errors: 1267

ORA- Messages: 1267

Start Time: 2024-04-11 09:30:55
End Time: 2024-04-12 10:33:01
Runtime: 25:03:06
Data Processing

Parallel Workers: 128

Schemas: 27

Objects: 224755

Data Objects: 188084

Overall Size: ASMI6RATB
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$ python3 dpla.py import.log.

ORA- MESSAGES DETAILS

(sorted by count):

Message Count
ORA-3934 data loss in character set conversion for object COMMENT
ORA-39082: Object type TRIGGER created with compilation warnings 36
ORA-39082: Object type PROCEDURE created with compilation warnings ZQJ
A-3T684: Object type USER already exists T2/
ORA-39111: Dependent object type PASSWORD_HISTORY skipped, base object type USER already exists 27
ORA-39346: data loss in character set conversion for object PACKAGE 18
ORA-39082: Object type PACKAGE created with compilation warnings 10
ORA-39082: Object type VIEW created with compilation warnings 7/
ORA-39346: data loss in character set conversion for object PROCEDURE 2
ORA-39082: Object type FUNCTION created with compilation warnings 2
Total 1267
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= Data Pump Log Analyzer

Table Details

Search for Table...

Table = Rows - Size ~ Seconds - Part < Subpart ~
SALES.ORDERS 118914251151 1.73TB 878854 278 4448
SALES.INVOICES 115668171592 433 7B 805901 588 9408
SALES.TRANSACTIONS 115720037994 3617TB 611891 451 7216
FINANCE.EXPENSES 35091517646 258.14 GB 112962 367 0
MARKETING,CAMPAIGNS 11621627768 458.93 GB 82801 16 0
HR.EMPLOYEES 19433932893 296.19 GB 66156 2254 0
SALES.DOCUMENTS 4743542596 345.97 GB 48117 589 9424
SALES.REPORTS 4744610748 263.63 GB 42904 440 7040
INVENTORY.EQUIPMENT 9824954344 51.01 GB 33290 130 0

134 Copyright © 2025, Oracle and/or its affiliates
WHD DADTRAREDC SOOI ESAT 9% £9 ~@ ET =111 ETaT 1= Fa





https://github.com/macsdata/data-pump-log-analyzer
https://www.linkedin.com/in/marcusdoeringer/

Also, usable for diagnostics

I[ \! and performance tuning
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Then, validate your database

Sl
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1 Objects
2  Rows

4 Data
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Validate Your Database

13

1
Objects

1. Recompile invalid objects

2. Compare number of objects
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select owner, object type, object name, status
from dba_objects@sourcedb

minus

select owner, object type, object name, status
from dba_objects;




select owner, table name, count(table_name)
from dba_constraints@sourcedb

where constraint_name not like 'BIN%'
group by owner, table name

minus

select owner, table name, count(table_name)
from dba_constraints

where constraint_name not like 'BIN%'
group by owner, table name;




Using Advanced Queueing

» AQ creates some queue structures on demand only
+ Blog post
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https://dohdatabase.com/2023/09/28/things-to-consider-when-importing-advanced-queues-using-oracle-data-pump/

Validate Your Database

AQ$_<queue_table_name>_E
AQ$_<queue_table_name>_I
AQ$_<queue_table_name>_T
AQ$_<queue_table_name>_F
AQ$_<queue_table_name>_C
AQ$_<queue_table_name>_D
AQ$_<queue_table_name>_G
AQ$_<queue_table_name>_H
AQ$_<queue_table_name>_L
AQ$_<queue_table_name>_P
AQ$_<queue_table_name>_S
AQ$_<queue_table_name>_V
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Quene table

Source database
<queue_table_name> 4—’//////

Quene
infrastructure

Target database

<queue_table_name>

AQ$_<queue_table_name>_E
AQ$_<queue_table_name>_I
AQ$_<queue_table_name>_T
AQ$_<queue_table_name>_F



o Take into account in comparing source and
ﬂ target database object count

* Understanding How Advanced Queueing (AQ) Objects
Are Exported And Imported. (Doc ID 2291530.1)
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=2291530.1

Other objects also change
- like database links and directories

—i10
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.
Validate Your Database ;

+ Validate objects using
* @?/rdbms/admin/utlrp, or
* @?/rdbms/admin/utlprp n

» Use DBA_ERRORS to find cause of invalidation

* What Objects Are Created When Creating a Queue Table ? (Doc ID
224027.1)

* Things to Consider When Importing Advanced Queues using Oracle Data
Pump
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=224027.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=224027.1
https://dohdatabase.com/2023/09/28/things-to-consider-when-importing-advanced-queues-using-oracle-data-pump/
https://dohdatabase.com/2023/09/28/things-to-consider-when-importing-advanced-queues-using-oracle-data-pump/

2  Rows
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Validate Your Database

2

Rows

1. Compare number of rows exported and imported

2. Count and compare number of rows
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Data Pump keeps tracks of
unloaded and loaded rows
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cat export.log

335
Export: Release 19. e 0.0.0 - Production on Mon Jun 2 13:57:40 2025
Version 19.27.0.0

Copyright (c) 1982, 2019, Oracle and/or its affiliates. All rights reserved.
Connected to: Oracle Database 19c Enterprise Edition Release 19.0.0.0.0 - Production

119.0 KB 105 rows
28 13.29 GB 32411047 rows
35.20 GB 78910231 rows
19.02 MB 57174 rows

. exported APPUSER"
. exported "APPUSER"
. exported "APPUSER"."T3"
o expor‘ted “APPUSER"."T4“
Maste v

Dump file set for DPUSER.SYS_EXPORT_SCHEMA_©2 is:
/home/oracle/dpdir/appuser.dmp
Job "DPUSER"."SYS_EXPORT_SCHEMA_ 02" successfully completed at Mon Jun 2 13:58:05 2025 elapsed © 00:00:23
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grep -w expor‘te grep -w rows | awk '{print $4,$7}' > exp.txt

l *APPUSER” . 1" 105 l
APPU L.TT27 32411047
"APPUSER"."T3" 78910231
"APPUSER" ."T4" 57174
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grep -w exported|export.log || grep -w rows | awk '{print $4,$7}' > exp.txt

grep -w imported| import.log || grep -w rows | awk '{print $4,$7}' > imp.txt

)

diff exp.txt imp.txt
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How do you validate the row count
when using Oracle GoldenGate?
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spool count_source.log
select /*+ parallel */
select /*+ parallel */
select /*+ parallel */
select /*+ parallel */
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'APPUSER.T1
'APPUSER.T2
'APPUSER.T3
'APPUSER.T4

count(1l) from
count(1l) from
count(1l) from
count(1l) from

appuser.tl;
appuser.t2;
appuser.t3;
appuser.t4;



Hml HHU”””“‘ l\‘““m
Counting Rows

» Requires either a full table or index scan
» Counting rows is usually faster with an index on a NOT NULL column
» Don't use parallel query on small tables

» The bigger the database, the longer it takes
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4 Data
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Validate Your Database

3
Data

1. Ensure data matches on source and target

2. Different techniques
» Oracle GoldenGate Veridata
e DBMS_COMPARISON
e DBMS_CRYPTO and STANDARD_HASH

157 Copyright © 2025, Oracle and/or its affiliates



Validate Your Database

« QOracle GoldenGate Veridata
» Details on DBMS COMPARISON, DBMS CRYPTO and STANDARD HASH
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https://docs.oracle.com/en/middleware/goldengate/veridata/23/gvdug/what-is-oracle-goldengate-veridata.html
https://youtu.be/960ToLE-ZE8?feature=shared&t=5529

| —]
Z Do you have time for a full verification

in your migration window?
| Rt |
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Full Verification

Q

Q

Test Test
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e —0

Final test

- Full verification

- Use refined runbook

- No further changes
to runbook

Migration

- Partial verification
- Use same runbook

A 4



I W““
Partial Verification ‘

You decide on the scope of the partial verification

» Tolerated and maximum downtime
+ Data criticality

 \Verify entire table or a sample

* Business requirements

» Audit requirements

» Regulations
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Partial Verification

Build a plan that satisfies the requirements:

«  APPUSER.T1
+ APPUSER.T2
+ APPUSER.T3
+ APPUSER.T4
+  APPUSER.T5
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Business data
Insert-only table
Generated data
Regulated data
Rarely updated

Sample 10 %

No verification

No verification

Full verification

Verify last 3 months of data

iy

W“

il



@ Be sure to automate your verification

+ Save the output and log files
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Try it out, please!!
N

» We are looking for reference customers
+ Getin touch with us when you tested it
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#lex Zaballa - Oracke Tips and Guides

[ )

MikeDietrichDE.com dohdatabase.com DBArj.com.br AlexZaballa.com

Mike.Dietrich@oracle.com Daniel.Overby.Hansen@oracle.com Rodrigo.R.Jorge@oracle.com Alex.Zaballa@oracle.com
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300+ videos

New videos every week
No marketing

No buzzwords

All tech



https://www.youtube.com/@upgradenow

Thank You




