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Recap

What happened in Part 2?




always a logical migration

/\E{A} Migration to Autonomous Database is

 Move the data, not the database
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Getting an Overview

1 2 3

Estate Explorer => Cloud Premigration =~ =»  Cloud Migration
Adyvisor Tool Advisor
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Getting an Overview

2

Cloud Premigration
Advisor Tool

~ Premigration Advisor Check Details List

Source Database

Eezens A1 Clese AN

v Action Required ( 2 checks )

v 0GG Minimal Supplemental Logging Not Enabled

Description:  Minimal supplemental logging is not enabled on the Database.

Action: Make sure minimal supplemental logging data is enabled by using esecuting the SQL command ALTER DATABASE ADD
SUPPLEMENTAL LOG DATA; This command can be done while the database is online and no restart is reguired

More Detais

> Relevant Objects ( 1 relevant object )

> 0GG Replication Not Enabled

> Review Required ( 1 check)
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Getting an Overview

Serverless has_user_defined objects _in sys/system
Dedicated has_refs_to _user objects_in_sys
2 v Uner Defined Objects n S8

s 4 DesCriglion:  User defved chm1s » ST5 aihmvin wil wid b eapuinind
Cloud Premigration B ————— -~
Advisor Tool Action Required

v User Dafirad Olgeets = SYSETEM

Move objects prior to Deacription:  User deired sbiecn m SYSTEM schemen cannct be mmooried in the ADS

migration.
I&mmﬂm“u—( NATRTIV @ Tawnin prar b Su a0im o L0006 Cula Parg wilewes raguprs) o avaters wal

Actionc WAL SOMEMASYSTEV o whare oo™ & e g wver 0 ADD. i axher cave, Iy Nerdcoded rferences o P waer-defired stpecm Yo
mw.---u-u..-u- Carsdar ropgeryy oy vav dafwedd vham ' Dl e re brage wpawel
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4F Evaluate an Oracle Database for
compatibility with Autonomous Database

» Use Cloud Premigration Advisor Tool (CPAT)
« Download CPAT from MQOS Note: 27583711
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Databases - Recap

These are the databases we were going to migrate
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Example Databases

In this series, we will use two databases:

 The Simple Database  The Complex Database
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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  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
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Fixing

How did we fix the CPAT findings?




AT | Simple Database

--migrationmethod datapump

~ Premigration Advisor Report Summary

Report Result Review Required

Numer of schemas analyzed. 3

Ust of schemas anadyred [POBADMIN, CO, HR)

v Report Results Overview
Source Database Target Database Migration Method Additional Tasks

ALTON Reguired o Action Regured 0 ALTON Reguired 0 Action Reguired o
Revew Requres o Review Roguired 1 Revew Requred 0 Review Regured 0
Revieow Suggested 1 Review Suggested L Roveow Suggested ] Review Sugoestec h]
Passed ” Passed 7 Pasved 1 Passod 1

Return to Table of Contents
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Fixing Findings | Simple Database
O  Scheduler Jobs

O  Directory Objects

O  Trusted Server Entries

O  Auditing
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Fixing Findings

Scheduler Jobs

s -

Wb Suppeeted () it |
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Fixing Findings

Directory Objects

Target Database

Expand AN Clase AN

~ Review Required (1check)
v Directories
Description: Directory obiects mary reference kocaticns that are not accessiie in ADB
Action: Recreate the directories on the Autonomous database instarce

CP —

v Relevant Objects ( 7 relevant objects )

OWNER DIRECTORY_NAME DIRECTORY_PATH
O sYS DEMS_CPTIM_ADMINGIR Mappionde/producy9 0.0 Qdhome_\rdbm/adin
SYS DBMS_CPTIM_LOGOIR NOVappforacie/product19 0.0 Oicbhome_\cfgtooliogs
SYS ORACLE_OCM_CONAG_DR MOVappforacie/producy19.0.0.0/dbhome_lcorstate
SYS ORACLE_OCM_CONFAG_DR2 MOVappforacie/producy19.0.0 Ojcohome_\cctstate
SYS SDO_DIR_WORK
$Y$ XMLOR Mappforacie/producy9 0.0 Qicbhome_\rdbmsfuml
SYS XS00OR MOVappforacie/product19.0.0 Ojcbhome_\rdbms/xmilschema
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Fixing Findings

Trusted Server Entries

Target Database

Expand All Close All

~ Review Suggested ( 2 checks )

v Trusted Server Entries

Descriptione  TRUSTED SERVENR entries canret be megred 1o ADS

Action: When mgrating vie Dats Pump specity "EXCLUDE=TRUSTED DS _LING nmnmwwmmm—mwmwmm
wwalindex Ml

features %0 conteal access %0 your ADE Imitance. For more iInformation see Mpe fdocs oracle.

Mory Cwtady

v Relovant Objects { 1 relevant object |

TRUST Nave
Teved ~
< , v Defauit Tablospace Is Mot DATA
Description: Schema Owner's default blesoace muil be DATA'
Action: ¥ & user A Quots on multiphe Lablespaces, ermure that the peoper QUOtS s et Dot migration.
Ve Cwiade

Y Rebevart Otjects | 3 relevant obyects )

USERNALE CEFAULT_TARLESPACE
PORADVEN USERS
3 USERS

© USERS.
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Fixing Findings

Auditing

Migration Method

Expand All Close All

v Review Suggested ( 3 checks )

v Standard Traditional Audit for ADS

DOSCriplion: T adtons sl Seprecaind sove TH. 0 Gemgporied satrg wih T3 “radlaned Al (orfaps strn have Lo fete ) » Py dalabase

Action: Cuwinte he radtionsl suditing cofigurstion wing e mibuctons found in Orecle Support Document © 290071 The sudit_sy_soeretions velue, TRUE, i not comect and should e set b0
A

v index Orgenioed Tables

Description: Ve OrQanied Talies W rol alowed A Al Catlalaus
Acton 10 T e i T Laies ets Comatind a6 v 0T g Labie|
Morw Detmis.

" Mabevant Olieits (1 rebevant sbiest |

—o—o0o——o

OWnER TABLE_MAM
- COunTRES
b ot S
Descripth ™ of certan % 18 not sowed in ADS (Serveriess infrasteucture).
Action: Peane e 10 T Oracle e hat you Mw owed 1o madty For more e MDA JS0Ck orache.
. par +hed
More Detmis.

v elevant Objects ( 38 relevant objects )

Setalle_wrie_orors crash_iratence
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PAT | Simple Database with Online

--migrationmethod all

~ Premigration Advisor Report Summary

Report Result Action Required

Namber of schemas analyred: 4

List of schomas analyzod [(FOBADMN, CO, HR, CasDELCVUSER)]

~ Report Results Overview
Source Database Target Database Migration Method Additional Tasks

ACtion Reguired 2 ALTON Regured 1_ ALTON Reguired L ACton Reguired 0
Review Reguared 1 Review Regured 2 Revew Regured 0 Reveow Regured (=]
Review Sugpesied 1 Review Sugpested 2 Revew Sugpested 1_ Revew Suggested )
Passed 7 Passed 33 Passand 6 Fassed "%

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

® Scheduler Jobs

® Dictionary Objects

©® Trusted Server Entries

® Auditing

QO  Supplemental Logging

O Streams Pool Size
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Fixing Findings

Supplemental Logging

Copand A3 Clnoe A3

~ Action Required ( 2 checks )

[~ OGO Minvmal Supplemental Logging Not Erabled

Description:  \irvmal sociemervial gyng n nol erabied o (he Delabare

Actionc Mahe sure mmmsd supplermentsl logong dets & erabled by wang executng the SOL commund ALTER DATABASE ADD SUPPLEMENTAL LOG DATA; This commund can be done while
e catatase & onlne and NO Atart Ik Requned.

o Otjects (1 object )

SUPP_LOG_DATA_MN ENABLED

v 00C Replcation Not Enabled
Description:  FNARLE_GOLDENGATE_REPLICATION il ora parameter i not set.

Action Vake sore ENARLE_OOLDENGATE_REPLICATION i sat 10 TRUE Dy waing esating the SO8 comwang ALTER SYSTEN SET ENARLE_OOUDENGATE_SEPUCATION TRUE
SCOPEBO0TIC Thin conmmund can be done whie Ihe dalabase 5 Onine and n0 resiirt is segueed.

[ Pelevant Objeats [ 1 relevant sbject )

erable_goidergate _repicaton FALSE
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XA,
Fixing Findings

A B
N

Streams Pool

Source Database

Expand All Close All

~ Review Required ( 1 check )

v Strewrs Pool Sie fov GoldenGate

Description: ity e STREAVS_POOL_SIZTF amount & Lrge snough for GoldenGlane.

STREAMS _POOL_SITE Mot /ot Deen pre-280cated. Pease estdite SOU sudh a5 ALTER SYSTEM SET soreams_pool_sipes 126500 SCOPEBOTH, -~ o Lrgar degendng on the mumber
of OO0 processes And reslirt your #alence I recessary Exiaact mieracts with an underiying Ogrmining server i [he source diabese and Resical Meracts with an Fbound server n
the tarpet databane. Thin secton provides guidelnes for muraging the shared memory cormumed by the Hhese servers. The shared memary that it used By e servers comes Yom

Action: the Steams pool portion of the System Global Ases [SGA) in the database Tharefon, you must st the database NEalaation parameter STREAMS _POOL_SIZF hNgh enough 1o keep
OO vy awibalie Sr The rumer of Ex1att and ReptCal (roCestas Thal you eaged! 10 A 0 wiegraied vuixde Note Thl Sesrss 000l 5 8950 Used Dy 90Ny Componets of The
detabune (Moo Oracle Streama, Advenced Queung, and Detepurm exportimport), 50 make oerten 12 Lake Bhem mio sccount while song the Shwarms pood for Oracle ColdenCate. By
defaut, ore Extract reguests e Dormning server 1o nun with MAX_SGA_SITE of 0B As a best practios, keep 25 percent of e Streams pool ssalabie. Therelor, for & single process
e v STREAVS POOL_SIZE wondd b £ 26 OB For more niormaton see Oracke Supeont Document © 20784540 ¢ and the Oracke Goldendlane 300wmantaton

v Rebevant Obgects | 1 relevant oject |
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AT | Complex Database

--migrationmethod datapump

Report Result Action Required

Number of schanras anady Ted 0

Lt of schermas aralyred [POSADVIN, OO, MR, NYAPP, CINOBLOMUSER, CPAT_CHECK)

~ Report Results Overview

> 14 g r

[ Source Database Target Database Migration Method Additional Tasks
Action Reguired o Action Regured L ‘ Acton Reqgared 0 ACTon Regared 0
Fevem Pepred o Aevew by ed 5 | Review Reguees A || Peview Regunes o
Sevew Suggested ' Revew Suggestes 4 | Revew Suggested 0 || PevewsScgoeed 4
Sarned 2 | Passed 13 | Pased 0 || Pansed v

Return 1o Table of Contents
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Fixing Findings | Complex Database

@® Previous Findings, plus ... O  Non-Exported Grants

O Libraries O Scheduler Jobs

O  System Privileges O  External Tables

O XML Objects, Tables, Columns d) Restricted Packages

O  Java Sources, Objects O Directory Objects Accessibility

O Common Objects
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Libraries

Target Database

Expand All Close All

v Action Required ( 8 checks )

Description:  The CREATE LIBRARY statement is not allowed on ADS.

Appiications must be updated to remove ther dependencies on any listed libranes. Consider using OCI Marketplace
EXTPROC Stack Application as a replacement. For more information on OC1 Marketplace EXTPROC Stack Application see
Action: htips:jidocs. oracle.comfen/cloud/paasfautonomous-database/serveriessadbsbiuser-defined-functions-
- external MmisGUID-FB998DED-820C-455E-ACFA-CEDGBABGFC2B Alrernatively, using Functions for business logic
previously implemented in extemnal librares. For more information see hitps:/jdocs oracle.comjen-
us/iaas/Content/Functions/

Moce Detais
v Relevant Objects ( 1 relevant object )
OWNER LIBRARY_NAME FILE_SPEC

MYAPP EXAMPLE_LIB /homaejeracieflibexampie.s0
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System Privileges

Target Database

Expand All Close All

v System Privilepes

Oescription:  Some system privileges wsed in the sounce DB are prohibited In the target ADG.

Repiace profbited system privieges with albermatives that ace avaldabile in ADS, for exampie, GRANT CREATT JOB TD <USER-WHOD-HAD-CREATE-ANY-J08>; for those schemas in
ADS rotances. Whether Such sersalives &re a0Orosriie Can only Be determined by exderts farrdar with The s0obCatons i queston and with lesing

Pan_sys_servieges

CATAPUNP DATAPUAS DBLING OOLDENGATE

Operaton Lalures 3o 12 system priviege issues

SO-Eva

SELECT ORANTEE, MRVILEGE FROM SYS DBA_SYS_PRIVS WHERE grarmes NOT IN
CANONYMOUS APEX_030700. APEX_D40000 AR _DA0N00 AREX_D80000  APEX_0S0000 APEX_LISTENER APEX_PUBLIC_USER APEXC_REST_PLUBLIC_USER APPQOSSYS ALOGYS' Y
AND GRANTEE IN (SELECT USERNAME FROM SYS OBA_USERS) AND PRIVILEGE IN ['CREATE ANY LISRARY, CREATE CREDENTAL, CREATE ANY CREDENTIALREAD ANY FILE GROUS, Cid
TRANSLATION PROFILE', BACKUP ANY TABUE' CREATE EXTERNAL JOB' CREATE ANY CREDENTWL)

TR b

v Relevant Otjects | 1 refevant sbject )

H
:

CREATE ANY LiARY
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XML Objects

Target Database

Expand All Close All

v XML Scherma Otyects

VL Schema Otjects will not migrate.

']

Modfy your appicaton 12 not use YO, Schema Otjects.

P _srwischrra, obpects

DATAPUNP DATAPUMS._DBLINS COLDENGATL

XML Schemas are not supporied n Actonomous Detabese.

UNNTRSAL

SELECT OWNER, SOMEMA_LRL FROM | SELECT SOWNER, § SOMEMA_LRL FROM SY5 0RA_XWVE,_SCHEMAS § WHERE OWNER NOT N
CANONYMOUS APEX_030200, AFEX_040000  APEX_0401007APEX_0402007, APEX_0S0000, APEX_USTENDRAPEX_PUBUC_USERAPEX_REST_PUSUC_USEROAPPOOSSYS AUDSYS'
MSQLECY S OWNER, § SCHEMA_LRL FROM SYS DBA_XML_SCHEMAS §, SYS 08A_OBJECTS O WHERE SINT_CBUNAMVE « OOBJECT _NAME AND S OWNER IN (SYSTEM) AND 008

Objects | 1 relevant sbyect )

MYAPS M Pwww exarnpie comfonarehouses oad
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XML Tables

39

Target Database
Expand All Close All
v XML Type Tables
Description:  XMLType Tables will st migrate usieds the STORAGE _TYPE is BNARY.
XMLType Tables with CLOS o Obyect- Melational 930000 8 Nt suppanied n Auonemous Dutebase. Change the XNLT e sitrage Option 10 SINARY. Whn [he selevirt objects colurm
Action: XML SCHEMA is not ampty this INSCates your a00ACaton uees XV Schema OBpects and adational work mary Be reguined. For aon-schema Dased s10rage types, the BINARY storage
opton must be wsed. See Oracle Support Documment 1D 1539060651 S Information conwerting CLOE colurmes 1o BINARY. When migrating via Datas Pump specily
TRANSFORMOOALTYPE_STORADE CLAUSE “BINARY XAWL™ 30 trarsform CLOS % Securefie Bnary X0
Mede Detade
Nare han_xmitype_tabies
Mgration
Methods: CATAPUNE DATAPUAMS. DRLINC OOLDENGATE
Falure
wrpect Avy 200RCHIOns rebyng on XV Type tables 1ot s20ned a5 BINARY will Ll
Scope: SO eV,
Exscuted SELECT OWNER, TABLE NAVE STORAGE_TYPE XVLSOMEMA, SCHENA_OWNER FROM SYS.OBA XV _TABLES WHERE OWNER NOT N
soL: CANONYMOUS APEX_ 030200 WPEX_D40000 APEX_D8000 ARPEX_ 80000 APEX_OS0000 WPEX_ LISTENER APEX_PUBLIC_USER AWPEX_REST_PUBLIC USER APPOOSSYS AOSYS Y
AND DOMLSCOMEMA IS NOT NULL OR STORAGE_TYPE = BINARY") ORDER BY 12
v Relevant Objocts | 1 refeovant object )
Owner TABLE _NAME STORADE Ty XMLSCHENA SCHENA_OWNER
MYAPS XWAREMOUSES ORUECT-RELATIONAL Rp N wwrn axampie ComPrmanehouses and MYASP
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XML Columns

40

Target Database
Expand All Close All
v XML Type Columns
Description:  Tables with XV Type cohumn will sot migrate uiess the STORADE TYPE is BNARY.
Tabbes with XML Type Coburvis Gefned with CLOB o Ottt Retonyd s1onsge are A0t SUD0Oed N Aonomous Detalase. WHes the rebervint 0pects Cobumw XML SCHEMA s ot
Action: empty this Indcates your appication uses XA, Schema Otyects and adational work may Be reguined. For non-schema types the BINARY storage option must be used. See Oracle
Support Docurment 1D 1589065 1 for inlormation converting CLOS colurmen 10 BINARY. When migrating via Dets Pump specly “TRANSFORMaXMVLTYIE_STORAGE CLAUSE “taNaARY
VL™ 50 trarsform CLOS 5% Secwrelie Burary X0V
e Cwtnin
Name: Baa_tables_with_emitype_column
Nigratos
. _DALNK GOLDENGA
Methods DATAPUMS. DATAPUNP. 113
Fallure
Inpact: Aryy apphcations relying on XNLType colurmera not stored as BINARY wil fad.
Scope SCHENVA
Execvned SELECT XTCOWNER, XTC TARLE_NAVE, XTC OOLUMN_NAVE, XTC STORAGE_TYPE, XTCOOW SOHEMA, XTC SCHEMA_DWNER FROM SYS DRA_OW_TAR_COLS XTC SYSDAA_T:
SOL: PANONYMOUS APEX_030200 APEX_OS0000, APEX_040%0, APEX_040200 APEX_DS0000, APEX_LISTENER APEX_PUSLIC_USER, mx_mmmmmn
AND [XTC XNLSCHEMA 15 NOT NULL OR XTC STORAGE _TYPE '« ‘BINARY) AND TCOWNER » XTC OWNER AND TC TABLE _NAME « XTCTABLE _NAME AND TC COLLMN_ NAME «
v Relevant Objects [ 1 relevant object )
OWNER TABLE_MNAME COLUNMN_NAME STORAGE_TYPL XMLSCHEMA SCMEMNA_OWNER
NYARP . Q08 oe._DOC (e
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Java Sources

Target Database
Expand All Close All
v Java Seurces
Description:  Jeva sources will not migeate by default.
Enable the JAVAYN feature on the target system by executing this SOL and then sestart your irstance BEGIN DBNS_CLOUD_ADMIN ENADLE_FEATURL | feature_name => JAWAVM |
Action: END, | For move ndOrmation O enabing The JAVAYM lealure so8 (1 rolructions Nive M SO0CS OF B0 COMMAC AU DA/ BAOnOnons - GaaDrs SaDS AN ANOMOuS OF Bl
Jva ntrieGUO- 25 WEE 13-RIR0-4770- 08 52 - M0AAFROMERR
Hde Datady
Name s _jwa_source
m DATAPUMD DATAPUMS._DBLINK GOLDENGATT
wll When the JAVAVM festure s not erabled on The Larget syaerm, sy appications relying on Jeve obyects will fad
Scope: SOMEMA
Executed SELECT OWNER, ORUECT_NAME, CRUECT_TYPE, STATUS FROM SYS DEA_CABUECTS WHMERE OWNER NOT N
soL: CANONYMOUS APEX 030200, APEX_040000, APEX_D401007 APEX 040200, APEX 080000, APEX_LISTENDRAPEX_PUBUC_USER APEX_REST_PUSLIC_USEROAPPOOSSYS AUDSYS
AND OBJECT_TYPE « M0 SOURCE  ORDER BY 1.2
v Relevant Obtjects | 1 relovant obyect )
owneR OBILCT_MNAME osRCT_TYPL STATUS
MYAPS HELLOCLASSSAC NN SOURCE VALD

41
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Java Objects

Target Database
Expand All Close All
v Jave Objects
Description:  Java cbjects will not migrate by detast.
Action: (003, 1P moreibormatn o enabAg th VWO tasbrs e 20 metuctions hark Hosiocs crecle comfertCiosibataim Acnomaus- Soisbemeiedmatococross ot

S G0 25 BEESS B350 4270 - 8E52 - J0asF N0 1L S8

Ras_java_obwects

DATAPUMP DATAPUVE_DBL 0K GO, DENGATE

Whan the JAVAYN featire is not enabled on the target system, any applcatons refying on Jawa obyects will tal

SCHEMA

SELECT OWNER, CBUECT _NAMVE, OBUECT_TYPE, STATUS FROM SYS D8A_DBJECTS WHERE OWNER NOT N
PANONYMOUS, APEX_030200 AP X_OS0000, APEX_O80M00, APEX_C40200 , APEX_0S0000 APTX_LISTENTR . ASTX_PUBLIC_USTRAPTX_REST_PUBLIC_USER APPQOSSYS, ALDSYS Y
AND CBIECT_TYPE IN [JaVA CLASS', JAVA RESOURCES', "JAWA DATA) ORDER BY 1, 2

TR

v Bebevant Objects (1 relevant object )

CRIECT _NAME ORJECT_TYPE STATUS

N

HedoCleas JAVA CLASS VALD
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Common Objects

Target Database

Expand All Close All

v Common Objects

Deoscription:  Common objects am not migrated by Data Pump and ane not supporied on ADE

Those common cbiects needed by appicatons must be fecreated on The tarpet sytem Srior 1o migration. When tarpeting ADM the reeded Common oBjects must De recreated as
ool obyects. This can be done using DENS MVETADATAGET _DOL & shown n Oracle Support Decurment 10 27309821

Pas_Common_otyects

OATAPUME DATAPUVE_DELNC COLDENGATE

vyt SeOentersl o) The COMYTan (OmeCts wil 1ad 10 De regs 1ed o0 0pe™y

INSTANCE

SELECT USEANAME AS OBUECT_NAVE USER AS OBUECT_TYPE FROM SYS DEA_USERS WHERE (COMMONS"YES' OR UPPERIUSTRNAME) LIKE 'CAr%’) AND ORACLE_NANTANED
<V UNSON ALL SELECT ROLE AS CBUECT _NAME, ROLE" AS OBJECT_TYPE FROM SYS DBA_ROLES & WHERE |COMMONYES' OR UPPERRCLE) LIKE 'Casw’) AND
ORACLE_MANTANED <> Y UNION ALL STLECT UNQUE PROFLE AS COECT_NAMVE, PROFILE" AS CBUECT_TYPE FROM S5YS5 DAA_PROFLES WHERT COMMONZYES' OR
UPPERPROMLE) LIKE 'CAri’ AND UPPERPROFILE) NOT IN (ORA_ADMN_PROFILEORA_APE PROFILE, CRA_MANGATORY_PROFLE)

v Belevant Objects ( 2 relewant ojects |

Iy

|
:
;

:

CNLSER LSER

5
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Non-Exported Objects Grants

Source Database

Expand All Close All

v Review Required ( 5 checks )

v Nonv Laporied Object Gramts

Description: Mot sl ctyect grants aw ssporied by Data Pumg.

Actione RCrnane sy MeQueed rants on the Srpet Intance. See Oracks Supeort Document © 111511 Sor more Indonmation. Note that any SELECT grants on system obpects will need 1o be
stated with READ grants, SELECT & 1o longer alowed 0n Syiers olpedts.

e Detain

Navw Pas_roesponrt_obect_grants

Vogeatien

Methed CATAPME CATAF AP OBUNS GOLDENGATE

Fabure

st COpeCT 4 9008 ] 1od yind A0ORCITON My Be Pesiin) 00 the Lt wZarde

Scope: SOENMA

SULECT GRANTEL, OWNDR AS OBJECT_OWNER, TABLE _NAME AS OBJECT NAME, PRIVILEGE AS PRIVILLGE, CRANTOR FRON SYS.00A_TAD PRIV WHEERE (GRANTLE NOT N
CANONTYMOUS APEX_000200 WP X_O40000° APEX_DE0%00  APEX_SM0200 'APEX_0S0000 APEX_LISTENER APEX_PUBLIC_USER APEX_REST PUBLIC USER APPOOSSYS AUDSYS,
AND GRANTEE N [SELECT USERNAME FROM SYS DEA_USERS) OF GRANTEE N (SELECT ROLE FROM SYS.08A_ROLES WHERE STS 0RA_ROUES CRACLE_MANTANED <> Y AND RCLE
CANONYMOUS T APEX_ 030200, APEX_0S00007 ANEX_DS0%00  AREX_ S0 2007, APEX_0S0000 AMEX_ LIS TENERAPEX_PUBLIC_USENAPEX_REST PUBLIC USER AMOOSSYS AUDSYS
) AND NOT (OWNER = SYS" AND TABLE_NAME LK OTW_BUFFER ESCAPEL 'T) AND |OWNER IN

CANONTYMOUS APEX_000200 WP X_040000 APEX_D80%00 APEX_SM0200 'APEX_0S0000 APEX_LISTENER APEX_PURLIC_USER APEX_REST_PURLIC USER APPQOSSYS AUDSYS
CROER BY GRANTEE, CBECT_OwnER, CEECT NAME, MrVILEGE, GRANTOR

1

v Refewvanrt Objocts [ 1 refevant object )

ORAECT_OWNER CRMCT_MANE PRVLECE GRANTOR

a

s DAAMS_SMARTD_POOL DECUTE s
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Scheduler Jobs

Source Database
Expand All  Close All
v WM aengatitbe S Nediier Soba
Description: Scheduler Jobs and Programs ofher than PLSOL_BLOCK or STORID_PROCIDURE ae not supported on ADEL
Action: Recreste requiced Job or Programs using types sliowed in ADS.
e Detain

Nave s _rcampaine b

Vageatinn

Motheds: DN UAPUMPDATAFUMS DBUNK COLDENGATE

Folbre i

et SO0 a0 Peograms types sueh a8 EXECUTABLE and EXTERNAL_SCRPT il not run oo ADR

Scope: SOMENA
STLOCT OWNDR, NAME, TYPE, LOCUS FROM [ STLECT OWNER, JOB_NAVE AS NAME, JOB_TYPE AS TYPE, '0OA_SCOMIDULER_JOOS" AS LOCUS FROM SYS.DOA_SCHEDULER_JOBS

Fyes—— CANONTYMOUS APEX_000200 WP 080000 APEX_Da000 APEX_S40200 W _0S0000 APEX_LETENER APEX_PUBLIC USER APEX_REST_PUBLC USER APPOOSSYS 'ADS TS,

0L AND JOR_TYPE NOT IN CHAN STORED_ PROCEDURE' PLSCL_BLOCKT) UNON ALL SELECT OWNER, PROGRAM_MNAME AS NAVE, PROGEAM_TYPE AS TYPE, vu.somtu-g
CANONYMOUS TAPEX_ 030200, APEX_DS0000, APEX_OS0100,APEX_ 0402007, APEX_DS0000 APEX_LISTENER APEX_PUBSLIC USER APEX_REST PUBSUC USER, APPOOSSYS ALDS TS Y
AND PROGRAM_TYPE NOT IN [STORID_FROCIDUSE PLSCL_DLOCK) | ORDIREY 1 2.2

v Relevant Objects [ 1 relevant abject )
awNLR NAME e Locus
NYAPP MROCESS_DATA_JOS OECUTAE DEA_SOHEOULER_JO8S
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External Tables

Source Database
Expand All Close All
v Extsernal Tables for Serveriess
Descripion:  Lxdemal Laties in ADS munt be secrested uning Otyect Siorage Servos or Fie Siorage Service
Action: Deop the ermpty imporied table. Use the DENS_CLOUD package 0 creste Exiernsd Tables using Ooud Obyect Siorage Service o use File Siorage Service for more o see
PEpa JOOCK ONache COMMNYCIOUA DAl I BA0NOMOUS -AM LIS Sa e ety Bt Cas-Oc - The-tor age NomieGUD-S0A T SAF -1 'CO-400- IR -FF AR 708
e Demady
Name han_sxtorral_tablen _serveriens
Mgraton
Methods: DATAPUVE DATAPUNVP_ DL 0 GOL DENGATE
m“" Abberrpting %0 craste exiernal tables that are neither Oloud Otyect Siocege nor Fie Storege Servce will resul In Hhose Labies beoing crested & ermpty non-Cxternal Sables.
g SOEVA
Exnevied SELECT OWNER TABLE_ NAME TYPE_OwnER TYPE_NAVE DEF ALY _DSECTORY OWNER DEFALLY _DSECTORY_ NAMVE FRON S5 08A_ EXTERNAL TABLES WHERE OWaER NOT
oL mmmmx_mmmx.mmm APEN_OS0200 APEX_DS0000 APER_LISTENERAPEX PUBLIC USERAPEX _REST PUSLIC USER APPOOSSYS ALUDSYS' Y
v Relovart Objects ( ) relovant object )
OwNER TADLE _NAvE TYPE_Ownan TYPE_NAVE DEFALT_DIRECTORY_OwWNER DEFALT_DRECTORY _NAME
VrArY COUNTIES EXT s ORACLE _LOADER ss EXT_TAS _DATA
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Restricted Packages

Source Database

Expand All Close All

[ Bevictied Pathages Use Mo Serveriess

Description:  Some packages are either not spponted o only partially supponed in ADG

Action: AOACITONE WG LRSS PACIges Tl De MOASed Dafore Megration 30 ADRS AppAcations neferenceg partially S.peoned Dachages Iegure tasing and whaaton to
e Ty Orfy AADS vl 1ed N Lirn anvd Seacedres.

CATAP P CATAIME, OSUNS GOLDENGATE

ASPACIIONR That Neference PACKION That M6 UNLEOTNd O NSY Mg -use on ADR may tad

CANONYMOUS TAPEX_ 030200, APEX_DS00007 AREX,_DS0%00 ARER_ 080200, APEX_DS0000 APEN_ LISTENER,APEX_ PUBLIC USERAPEX_REST PUSLIC USER AMPOOSSYS AUDSYS,
AND BEFERENCED_NAME N ['UTL_WTTFUTL_SMTH UTL_TCPDBMS_SHARED_POOL DBMS_PPE DENS_LDAP "DEMS_NETWORKCACL_ADAMINT WHERE OWNER < PUBLIC" AND

v Relowvant Objects [ 2 relevant ojects |

owNeR NavL Tree SETTRENCED_NAWE sSuUPPORT
NYARS CET_HTTPR_RESPONSE MOCEoUsE UTL NP PANTIALLY SUMPORTED
NYAR MANAGE_SHARED_POOL PROCEOUSE OBMS_SHARED PO PANTALLY SUMORTED
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Directory Objects Accessibility

Source Database

Expand All Close All

v Relevant Obgects | § relevant objects |

DRICTORY_NAME

OEALS_OPTIV_ADMINDR

OEAMS_OPTIV_LOGOR

EXT_TAS_DATA

ORACLE_OOM_CONNG D

OSACLE_OOM_CONNG_ D2

SCRPT_ D

S00_0%_woas

N

333333333%

w=0oR

v Directores
Description: Dweciory chumts miry ference Kt alirm Tt are rof stiessilie » ADS
Action: Necroste (he deectones on [he Adonorous dosbese rolece
Wore Detade

DASECTORY_PATH

FOVappioracieprocuct19.0.0 ysthome_Wrabemyfadmin

FOVappioracieiprocucN19.0.0 Dpsthome _Yoigtooliogn

Jevterral_dels

MOVeooiorecieproduc 19 0 0 Dpsthorse Voo Wiste

FOVeopiorackeproduci19.0.0 Dpsthome Yoo viste

NOVespiorecheiproduc 19 0.0 Dpsthore W atenyerd

FOVappioracielproduc19.0.0 Dpsthome W atemylemischerme
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Connections

What's the best option?




Predefined Database Service Names

/’?‘
g"‘lﬂl

Autonomous DWH

dbname_h1igh
dbname _medium
dbname _Low
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Autonomous TP

dbname_tpurgent
dbname _tp
dbname_h1igh
dbname _medium
dbname _Low

Autonomous JSON

dbname_tpurgent
dbname _tp
dbname _high
dbname_medium
dbname _Low




“For the best import performance use the HIGH database service

51

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).”
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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

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

Database Service Name

tpurgent

tp

hi :]h

medium

low

Concurrent Statements with
Compute Auto Scaling Disabled

75 x number of ECPUs
75 x number of ECPUs
3

0.25125 x number of ECPUs
A decimal result is truncated.

75 x number of ECPUs

..m\HH\H“

Concurrent Statements with
Compute Auto Scaling Enabled

75 x number of ECPUs
75 x number of ECPUs

9

0.75375 *x number of ECPUs
A decimal result is truncated.

75 x number of ECPUs

service-concurrency.html#GUID-6E4ADCD27-CDAA-432D-A90B-485C19EF72B0O

53
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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

Concurrent Statements with OCPU  Concurrent Statements with OCPU

Database Service Name Auto Scaling Disabled Auto Scaling Enabled
tpurgent 300 x number of OCPUs 300 x number of OCPUs
tp 300 x number of OCPUs 300 x number of OCPUs
high 3 9

medium 1.26 x number of OCPUs 3.78 x number of OCPUs
low 300 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-485C19EF72B0O
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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?

[t depends ...
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NFS vs Object Storage

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

57

Easy to setup

Performance seems to be better

NFS requires "private endpoint access only"
Object storage's advantage: pre-authenticated

I e

Private endpoint access

only Create File System Helo

Restrict access to a private endpoint
within an OCI VCN. This workflow creates a new File System. To get started, choose the type of File System you want 10 create. Then, you can keep
the provided information or click Edit details to change it. Click Create to finish

File System for NFS File System for Replication

Create a File System and an associated Export in a Create an unexported File System. Unexported File
Mount Target. You can mount and access the File Systems can be used as taroet F le Sysms for reph-
Systemn as soon as it is created. Learn more about cated data, Le about « MK

mounting File Systems. v
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High Performance Storage

Use HPMT (High Performance Mount Target)

OPTION THROUGHPUT INCLUDED
HPMT-20 up to 20 Gbs 20TB
HPMT-40 up to 40 Gbs 40 TB
HPMT-80 up to 80 Gbs 80 TB

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




* Diaghose high-latency issues in customer workloads

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

[oreclefcbl9caz odbpingl$ ./odbping -w odmin -p \
> «5 atpaz _high = \
» /rome/orocle/mollet -j /udl/app/orocle/product/19.0. 8/ dohome 1/ Jovovm/ jok/ jek8 \
> «d 3
+eeTest Summaryees
Test Client: sqlplus
Number of concurrent threads: 1
Duration (secs): 30
SQU executed: select 1 from dusl;
Pass: 27 Fall: @
Test stort dote: 2025-06-02 15:25:21.5178180+00: 0
Test end date: 2025-06.-@2 15:25:52.126871+00:00
SQU Execution Time(ms) : Min:@ Mox:10 Avg:1.111 Medion:® Perc9d:10 Perc95:10 Perc99:10
Connect + SQU Execution Time(ms) : Min:1115.78 Max:1292.391 Avg:1131.607 Medion:1123 914 Perc:1155,317 Perc95:1155.977 Perc99:1292.391

Interpretation of the results

1. Pass/Fail count: Indicotes the totol number of connections passed/foiled in defined durotion by the defined number of threods.

2. SQU execution time: Time token to just execute the SQU. Connection time not included.
For sqlplus, this mould be the elopsed time reported by sqlplus,

3. Comnect + SQU Execution Time: Time token to commect ond execute SQU.
For sqlplus, this mould be the time to comnect ond run the sql.
For java, it mould be tise token to getComnection() ond execute the query,

4, Jave comnection pool stots: Reports the time token to setup the jove comnection pool end the inttiol ond mox size,
ALl query executions do o getCommection() ond execute the SQOL.

S. Perc9d, Percds, Percdd: This is the percentile volue indicoting 9%, 95% or 99% of the lotencies ore below the respective volue.
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Latency

[oracle®dbl9caz adbping]$ ./adbping -u admin -p \
> =S atpaz_high -w \
> /home/oracle/wallet -3 /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): 30
SQL executed: select 1 from dual;
Pass: 27 Fail: @
Test start date: 2025-06-02 15:25:21.517810+00:00
Test end date: 2025-906-02 15:25:52.126871+00:00
SQL Execution Time(ms) : Min:0Q Max:10 Avg:1.111 Median:@ Perc99:10 Perc95:10 Perc99:10
Connect + SQL Execution Time(ms) : Min:1115.78 Max:1292.391 Avg:1131.607 Median:1123.914
Perc99:1155.317 Perc95:1155.977 Perc99:1292.391
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Latency

[oracle®dbl9caz oci]$ ./connpingll -1 admin/ @atpaz_high --periods=5

RWP*Connect/0CIPing Release 3.2.1.0 Production on Mon, @2 Jun 2025 15:32:39 UTC

Connected default database with reconnect to:

Oracle Database 23ai Enterprise Edition Release 23.0.0.0.9 - for Oracle Cloud and Engineered Systems
connect:114.25 ms, ociping:0.959 ms, dualping:0.998 ms, sid=55917, inst#«8, time«l.1

connect:117.93 ms, ociping:1.004 ms, dualping:0.997 ms, sid=43883, inst#=8, times2.1

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«1.00, max=1.36
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Maintenance

What else do you need to take care on?

acle and/or its affiliates E




Choose Maintenance Plan

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

v  Maintenance

Patch level

Regular

Early

Regular

Your 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
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It 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
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> 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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Allocate a sufficient number of ECPUs

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




d @ Import: PARALLEL=ECPU/4, or higher

« Scale up to the maximum for migrations
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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

@
EZE doe

Datapump with Files Datapump with DB Links

acle and/or its affiliates E




\l,
\

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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g M
Datapump with DB Links |

Network throughput and latency dependency

Faster for smaller databases

Requires DB Link setup

And there is more ...




& Be aware of network link import limitations

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

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

80

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*OCIPing 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

LSS0
1.008 1.0
V9874250
039991810
1.054 4.0

ociping (ms) mean=1.009, stddev=0.023, min=0.987, max=1.054
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Network Link Imports - Metadata

* A network link import does not import metadata in parallel

* On complex schemas this may have a significant negative impact

 |f a network link import is required,
* Import metadata before migration - CONTENTS=METADATA_ ONLY

* Load rows only during the migration - CONTENTS=DATA_ONLY
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Source: 19c¢ laaS

 Based on sample schemas 19.2
e HR, PM, IX SH and Pl
* Some additional objects
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X

ATP Serverless
Oracle19.27

~AAY
"B

ATP Dedicated
Oracle 19.26



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

ox

ADB Dedicated | Migration Example

Source: 19c laaS @f@
* Schema-based export ,‘\ = \'
WA ®

ATP Dedicated

Oracle 19.26
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T
ADB Dedicated | Demo T

M—




ATP Serverless
Oracle19.27

» Fixing some objects

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  HE_°[|

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

94

Documents the entire flow and all options and parameters

e
S

Oracle Autonomous Database

Migration Automation
For CPAT and stand-alone use

May, 20255, Version 1.1
Copyright © 2025, Oracle and/or its affiliates
Public

e~
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AMA Demonstration

Part 1 - Configuration




fz§°®
<
2 N %2 o
> X S
& QC o) Q‘@ Q\(\%
O ) N
Q R C Q 2
Q & & & K

) Q R Q O
@, @ @, @, @, >

Java and OLAP (ADB)
Migration user
Statistics scripts
Quiesce scripts
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AMA | Planning Phase

On-Prem - Source

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

Set JOB_QUEUE_PROCESSES=0
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ADB-S - Target

Enable OLAP / JAVA in ADB-S




[oracle@ephx31vml-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 ---

###f S OURCE  #### ###fF TARGET  ####
PEAN STARGET Jopaonliont 3 4 Vet st § TALL L SN N NNl 0 20 BE BT’ ) 40 T 2R |
PLAN SOURCE 00002 01 00002 US3BLDW_SQL_OPTIONAL_SOURCE_STATS.sh

PLAN SOURCE 00003 01 00003 US3BLDW_SQL_CREATE_MIG_USER_SRC.sh

PLAN SOURCE 00004 01 00004 US3BLDW_SQL_SET_JOB_QUEUE_PROCESSES.sh

PLAN SOURCE 00005 01 00005 US3BLDW_SQL_ENABLE_RESTRICTED SESSION.sh

................ 00001_US3BLDW_SQL_ENABLE_OLAP_JAVA.sh
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* Roles, profiles, schema definitions \
« Functions, types, packages ‘
. SQL Profiles, SQL Plans, SQL Patches Powntime starts




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 PROFILES

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 ---

HitH# SOURCE HitH# Hit## TARGET Hit##

PREPARE SOURCE 00006 01 00006_US3BLDW_SQL_CREATE_MIGDIR.sh

PREPARE TAREET @227 Gl 5600000000006 0600000000606000006660000000066000606006006F L .. 00007_US3BLDW_SQL_ATTACH_FSS.sh
PREPARE SOURCE 00008 01 00008 US3BLDW_EXPDP_ROLE.sh |

PIREFPARE  TAREET @EEEE8 @2 cococ000600000600600000006000660000060000600600060006000 ¢ B aooooor SIS . . 00008_US3BLDW_IMPDP_ROLE.sh
PREPARE SOURCE 00009 01 00009_US3BLDW_EXPDP_PROFILE. |

PIREPARE TAREET EEEEE) @72 560000000060060000000606066000060000600000600000000000¢ hoc .. 00009_US3BLDW_IMPDP_PROFILE.sh
PREPARE SOURCE 00010 01 00010_US3BLDW_EXPDP_USER.sh |
PREPARE TAREET @E2i% @2 coooo66000000060600000006060000006000800600003000000600¢
PIREFPARE WAREET @2EIkl Gl 5o oooco06000000600000000600000006060000006900600000660d000¢ . 00011_US3BLDW_SQL_CREATE_MIG_ROLE.sh
PREPARE SOURCE 00012 01 00012_US3BLDW_EXPDP_TYPE.sh :

PIREFARE TAREET G2 @2 50000000000060006060060066060000000600000606060000000000¢

PREPARE SOURCE 00013 01 00013_US3BLDW_EXPDP_FUNCTION.sh
PREPARE TAREET @2213 G2 500000600000000660000606600060006000006060600006060600.d 1000000060350 .. 00013_US3BLDW_IMPDP_FUNCTION.sh

.............. . 00010_US3BLDW_IMPDP_USER.sh

......... .. 00012_US3BLDW_IMPDP_TYPE.sh
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» Export schemas and audit tralil
« Copy files (if necessary)
* |Import schemas and audit trall
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AMA | Perform Phase

On-Prem - Source

Export all schemas

Export audit trail

4

Co py files (if necessary)
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ADB-S - Target

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 ---

SR

PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM

SOURCE

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

00014
00014
00015
00015
00015
00015
00016
00016
00016
00016
00017
00017
00018
00018

01
02
01
02
03
04
o1
02
03
04
01
02
01

FRE

00014 _US3BLDW_EXPDP_AUDIT TRAILS.sh
00015 _US3BLDW_SQL_GEN_SQL_PROFILE_STAGE_TAB.sh
00015 _US3BLDW_EXPDP_SQL_PROFILES.sh

R TARGET R

................ 00014 _US3BLDW_IMPDP_AUDIT TRAILS.sh

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

00016 _US3BLDW_SQL_GEN_SQL_PATCHES_STAGE_TAB.sh
00016 _US3BLDW_EXPDP_SQL_PATCHES. sh

105 Copyright © 2025, Oracle and/or its affiliates

................ ©0015_US3BLDW_SQL_APPL_SQL_PROFILE_STAGE_TAB.sh

................ 00016_US3BLDW_IMPDP_SQL_PATCHES.sh
................ ©0016_US3BLDW_SQL_APPL_SQL_PATCHES_STAGE_TAB.sh

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

................ 00018 _US3BLDW_IMPDP_SCHEMA_FUSION_OCSERVER11G.sh




AMA | Perform Phase

On-Prem - Source

Export network ACLs
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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

Import network ACLS
Enable Advanced Queues
Recompilation



--- POST PHASE ---

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

HitH#H SOURCE HitH#H HiHH TARGET HiHH

PO T - TARGET #0008 2 ] e v et et to P o ive T e B 00082_US3BLDW_SQL_REMOVE_MIG_ROLE.sh
POSTANRGET /DR0R =0T R\ S = e A L S =S s o § ................ 00083_US3BLDW_SQL_SYS_PRIVS.sh
BOSTETARGE T fORORA=0INY AL 5. SV ol L antnd § SU Tt L § LT Ao\ R Vb 7 00084_US3BLDW_SQL_CTXSYS_PRIVS. sh
POSETARGET 100085 01 ) 11 1 Tiasane i ST LA o R i L A MNP 118 ) 13§ 8500 ) é ................ 00085_US3BLDW_SQL_DATAMINING_PRIVS.sh
POST TARGE 00086 000 . e e. S AL L SV NN S e i e e ——, 00086_US3BLDW_SQL_OBJECT_PRIVS. sh
PO T ARG T DO O f o e e N e et e i ................ 00087_US3BLDW_SQL_ROLE_PRIVS.sh

POSIT TARGETHOOOBSEO1] § 4 4 e A N L e s st L 1 B 1 LA A e S NN 00088_US3BLDW_SQL_TBS_QUOTES. sh
POSITERGE jaeossfom F AR 08000 SRS i LE8 8 | Rpwettte 2 0 n 2 et Ty RUI R RRIRE LG i ................ 00089 US3BLDW_SQL_DETACH_FSS.sh

POST SOURCE 00090 01 00090 US3BLDW_EXPDP_NETWORK_ACL.sh 5

BOST TARGET/00090=02 %% M e mh b NNl L. o 2 W A s ) i ................ ©0090_US3BLDW_IMPDP_NETWORK_ACL.sh
0 O (] a1 T e e el ¥ S o Py Tt Py S S 00091 US3BLDW_SQL_SET_AQ_STATUS.sh
POS T TR GE T ¥ 0000 2 O v, b, b W e My, S NN e B e gy i i ................ ©0092_US3BLDW_SQL_RECOMPILE.sh

--- END OF MIGRATION ---
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Object comparison
Row export/import comparison
OLAP Analytic Workspace
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AMA Demonstration

Part 2 - Migration




Done
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L

AMA can run a migration fully automated
and completely unattended




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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ZDM

Zero Downtime Migration
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Oracle Zero Downtime Migration

Oracle Zero Downtime Migration
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Downloadable Migration Customizable
Binary Orchestrator Workflows

Watch on YouTube
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https://youtu.be/gjUn4dmGQcY

DMS

Data Migration Service
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Watch on YouTube
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https://youtu.be/gjUn4dmGQcY

ADB@Azure

Using ZDM to migrate to Azure

acle and/or its affiliates E




Watch on YouTube
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https://youtu.be/gjUn4dmGQcY

I

HH ]1 “HHHHHH“ m ”Hll[|
Autonomous Database @ Azure

/ero 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: L ogical 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?

|—/| How can you proof that no data was lost
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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.

e Andsoon ..
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Start by validating
the Data Pump export and import

124 Copyright © 2025, Oracle and/or its affiliates O




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" successfully completed at Mon Apr 28 08:51:05 2025 elapsed © 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 ©8:51:05.528: Job "DPUSER"."ADB_MIGR" completed with 56 error(s) at Mon Apr 28 ©08:51:05 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
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ORA-01653: unable to extend table APPUSER.T1 by 8192
ORA-39171: Job is experiencing a resumable wait
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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 1import.log
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$ python3 dpla.py import.log

Operation Details

VL ST STV NP NTNTVENTNT VT VTN VT VI VT V]

Oracle Database 19c EE Extreme Perf Release 19.0.0.0.0

Operation: Import
Data Pump Version: 19.22.0.0.0
DBl 0"
Job Name: DPJOB1
Status: COMPLETED
‘ essi -
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

LT ST ST VT VT NI ST VT ST NI TN VT ST V]

Parallel Workers:
Schemas:

Objects:

Data Objects:
Overall Size:
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$ python3 dpla.py import.log| -e

ORA- MESSAGES DETAILS

VL NTNT VT NP NTNTVENT N VLV NN VLNT N VLV NT V]

(sorted by count):

Message Count
ORA-39346: data loss in character set conversion for object COMMENT il
“ORA=3S6827 UbJeCt type PACKAGEBODY Created Wit compitatiom warmings TRt o
RA-39346: data loss in character set conversion for.object PACKAGE_BODY - 54
ORA-39082: Object type TRIGGER created with compilation warnings 36
ORA-39082: Object type PROCEDURE created with compilation warnings 29
“ORA-31684: Object type USER already exists N ST H 7
ORA-39111: Dependent object type PASSWORD_HISTORY skipped, base object type USER already exists 7
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
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= Data Pump Log Analyzer

Table Details

SALES.ORDERS 118914251151 1.7378 878854 278 4448
SALES. INVOICES 115668171592 43378 805901 588 9408
SALES. TRANSACTIONS 115720037994 36178 611891 451 7216
FINANCE EXPENSES 35091517646 258.14 GB 112962 367 0
MARKETING.CAMPAIGNS 11621627768 458.93 GB 82801 16 0
HREMPLOYEES 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 9824554344 51.01 GB 33290 130 0
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https://github.com/macsdata/data-pump-log-analyzer
https://www.linkedin.com/in/marcusdoeringer/

Also, usable for diagnostics

l[ A\ and performance tuning
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g Then, validate your database
SU—ull




1 Objects
2  Rows

35 Data




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;
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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;
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E 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/

Queune table
Source database
<queue_table name> 4—’//////
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 __Js>
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 /,) Quene
infrastructure
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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




Take into account in comparing source and
target database object count

el Yo

« 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

el Yo
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T
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/

Validate Your Database

2  Rows
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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

555

Export: Release 19.0.0.0.0 - Production on Mon Jun 2 13:57:40 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

HEMA_EXPORT ZTARLE/CONSTRATNT/CONSTRATINT

. exported "APPUSER"."T1" 119.0 KB 105 rows
. exported "APPUSER"."T2" 13.29 GB 32411047 rows
. exported "APPUSER"."T3" 35.20 GB 78910231 rows
. exported "APPUSER"."T4" 19.02 MB 57174 rows
“Master table "DPUSER". SYS EXPORT SCHEMA 02 —SUCCESSTUTTy loaued/unloaded

Dump file set for DPUSER.SYS_EXPORT_SCHEMA 02 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‘tedl expor‘t.logJ grep -w rows | awk '{print $4,$7}' > exp.txt

AP PUS ER STl 195?
| 2 3 2411047

"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
SARPUSIERSSND
"APPUSER.T3
"APPUSER.T4

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

appuser

appuser.
appuser.
appuser.

Jtae

G 2E
30
t4;
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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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Validate Your Database

35 Data
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alidate Your Database

3
Data

1. Ensure data matches on source and target

2. Different techniques
* QOracle GoldenGate Veridata
* DBMS_COMPARISON
« DBMS_CRYPTO and STANDARD HASH
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Validate Your Database

 Qracle GoldenGate Veridata
e Details on DBMS COMPARISON, DBMS CRYPTO and STANDARD HASH



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

Do you have time for a full verification
In your migration window?
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Test Test Final test Migration

- Full verification - Partial verification
- Use refined runbook - Use same runbook
- No further changes

to runbook
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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 Business data Sample 10 %

« APPUSER.T2 Insert-only table No verification
« APPUSER.T3 Generated data No verification
- APPUSER.T4 Regulated data Full verification

« APPUSER.T5 Rarely updated Verify last 3 months of data
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@ Be sure to automate your verification

« Save the output and log files
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Try it out, please!!
[T\

* We are looking for reference customers
« Getin touch with us when you tested it
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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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Q Oracle Database Upgrades and Migrations
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https://www.youtube.com/@upgradenow
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Thank You
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