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Maicon Carneiro
Oracle ACE Pro

• Bacharel em Sistemas de Informação – UniFTC (2015 ~2019)

• Trabalha com Oracle Database, SQL & PL/SQL desde 2015

• Atua como DBA em consultorias desde 2019

• Escreve posts técnicos no Blog do Dibiei desde 2019 (dibiei.blog)

• Membro do conselho do Grupo de Usuários Oracle do Brasil (GUOB) desde 2022

• Reconhecido como Oracle ACE PRO (Advocate Community Expert) desde 2022

Trajetória com tecnologia Oracle

https://ace.oracle.com/ords/ace/profile/maiconcarneiro

https://dibiei.blog

https://www.linkedin.com/in/maiconcarneiro
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Edições Anteriores: GUOB 2023 e 2024

2023 - Como Usar Oracle RAT no Autonomous Database

2023 - Como Usar Oracle RAT no Autonomous Database
2024 - Fleet Patching and Provisioning (FPP)

2024 - Fleet Patching and Provisioning (FPP)

https://dibiei.blog/2023/08/17/apresentacao-como-usar-oracle-rat-no-autonomous-database-oci-guob-tech-day-2023/
https://www.linkedin.com/posts/maiconcarneiro_automa%C3%A7%C3%A3o-de-patches-oracle-com-fpp-activity-7231641873797324801-RrY4?utm_source=share&utm_medium=member_desktop&rcm=ACoAAA-ukgMB2n08eiS6a3IiwL6EjpcM1GY7DAI


Become an Oracle ACE 
Join 500+ technical experts helping peers globally

Members get many benefits:

• Direct access to product development

• Global networking events 

• Exclusive training and content

• Cool swag, cloud credits, and Oracle CloudWorld pass

• Your profile listed on oracle.com

And much more! Go to: ace.oracle.com

http://bit.ly/OracleACEProgram


Key Benefits

Cool swag*, Digital awards 

for social media, Oracle 

CloudWorld pass*, & more

ACE Member Benefits

Cloud Account

$5k USD Cloud account*

Networking

In-person & virtual 

networking opportunities for 

ACEs to connect with 

product development and 

each other.

Direct Access to Product 
Management

Multiple direct 

communication channels 

to product management and 

fellow ACEs

Exclusive Content

Exclusive monthly virtual 

meetings with product 

development teams + 

engaging guest speakers
Travel Support

ACE Directors are eligible 

for travel support to give 

presentations or lead 

workshops at conferences 

globally
* for Pro and Director levels6



• Exadata Architecture Overview

• Exascale Architecture Overview

• VM Clusters on Exascale 

• Databases Files on Exascale

• Exascale Intelligent Snapshot Clones

• Exascale Database Aware PDB Thin Clone

• Exascale CDB Thin Clone with gDBClone

• Monitoring Exascale Storage Vault

• Exascale Deployment Options

Agenda
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Exadata – ASM Architecture

How this worked for 15 Years ...
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Exadata Architecture
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Exadata Architecture – Multiple Clusters
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Exascale Architecture

The future of Oracle Database on the Cloud !
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Exascale Architecture
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Exascale Architecture
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Exascale Architecture
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Exascale Architecture
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Exascale Architecture
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Exascale Architecture
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Exascale Architecture – Multiple Clusters

Storage Pool 01

Physical Disks

Exadata System Software

CELLSRV RS MS CellCli

Exascale Software

EGS ERS EDS EsCli

LUN

Cell Disks

Pool Disks

Storage Disks

Physical Disks

Exadata System Software

CELLSRV RS MS CellCli

Storage Cell

Exascale Software

EGS ERS EDS EsCli

LUN

Cell Disks

Pool Disks

Storage Disks

Physical Disks

Exadata System Software

CELLSRV RS MS CellCli

Storage Cell

Exascale Software

EGS ERS EDS EsCli

LUN

Cell Disks

Pool Disks

Storage Disks

Exascale Cluster

Storage Cell

Storage Vault 01 Storage Vault 02 Storage Vault 03 Storage Vault N

Maicon Carneiro (dibiei.blog) | ace.oracle.com

Direct IO 

Storage Pool 01



19

Exascale – VM Cluster

New Limits for VMs per Database Servers

Maicon Carneiro (dibiei.blog) | ace.oracle.com
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VM Images Architecture – Exascale
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Database Files on Exascale

How database files look like in Exascale storage 

Maicon Carneiro (dibiei.blog) | ace.oracle.com



+ASM_DISKGROUP_NAME

Exascale Database Files - Parameters
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Using ASM Diskgroup (+)

Maicon Carneiro (dibiei.blog) | ace.oracle.com



+ASM_DISKGROUP_NAME

Exascale Database Files - Parameters
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Using ASM Diskgroup (+)

Using Exascale Storage Vault (@) 

@EXASCALE_VAULT_NAME

Maicon Carneiro (dibiei.blog) | ace.oracle.com



Database files on Exascale
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Using ASM Diskgroup



Database files on Exascale
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Using ASM Diskgroup

Using Exascale Storage Vault

Maicon Carneiro (dibiei.blog) | ace.oracle.com



Database files on Exascale
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Exascale Intelligent Snapshot Clone

How Exascale uses Redirect-On-Write (ROW) – by Maicon Carneiro

Maicon Carneiro (dibiei.blog) | ace.oracle.com



Snapshot Clone Redirect-On-Write Overview
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Thin clone created1

All blocks are shared by 2 references
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Block A is modified on original file2

Write is redirected and block A is no longer shared
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Block C is modified on Thin clone3

Write is redirected and block C is no longer shared
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Block B is modified on Original file4

Write is redirected and block B is no longer shared
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Block B is modified on Thin clone5

B
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Snapshot Clone Databases on Exascale

Create Thin Clones with one command !

Maicon Carneiro (dibiei.blog) | ace.oracle.com



PDB Snapshot Clone

• Database Aware Thin Clone

• Just add “SNAPSHOT COPY” clause in 
CREATE PLUGGABLE DATABASE 
command.

• Oracle Database 23ai uses Exascale 
snapshot capability transpalently.

Snapshot clone of Databases on Exascale

41 Maicon Carneiro (dibiei.blog) | ace.oracle.com



PDB Snapshot Clone

• Database Aware Thin Clone

• Just add “SNAPSHOT COPY” clause in 
CREATE PLUGGABLE DATABASE 
command.

• Oracle Database 23ai uses Exascale 
snapshot capability transpalently.

CDB Snaphot Clone

• Automated with gDBClone tool

• gDBClone creates a snapshot clone of
source datafiles.

• gDBClone automation creates a new 
database instance in the Cluster and mount
the new database using the cloned datafiles.

Snapshot clone of Databases on Exascale

42 Maicon Carneiro (dibiei.blog) | ace.oracle.com



43

Exascale - Database Aware Thin Clone

Create Thin Clones with one command !

Maicon Carneiro (dibiei.blog) | ace.oracle.com



Exascale - Database Aware Thin Clone
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• Native Redirect-on-Write copy

Maicon Carneiro (dibiei.blog) | ace.oracle.com



Exascale - Database Aware Thin Clone

45

SQL> CREATE PLUGGABLE DATABASE PDB1_CLONE FROM PDB1;

Maicon Carneiro (dibiei.blog) | ace.oracle.com



Exascale - Database Aware Thin Clone
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• Native Redirect-on-Write copy

SQL> CREATE PLUGGABLE DATABASE PDB1_CLONE FROM PDB1;

Maicon Carneiro (dibiei.blog) | ace.oracle.com



Exascale - Database Aware Thin Clone

47

• Native Redirect-on-Write copy

SQL> CREATE PLUGGABLE DATABASE PDB1_CLONE FROM PDB1;

SQL> CREATE PLUGGABLE DATABASE PDB1_SNAP FROM PDB1 SNAPSHOT COPY;

SNAPSHOT COPY

Maicon Carneiro (dibiei.blog) | ace.oracle.com



Exascale - Database Aware Thin Clone

48

• Native Redirect-on-Write copy

SQL> CREATE PLUGGABLE DATABASE PDB1_CLONE FROM PDB1;

SQL> CREATE PLUGGABLE DATABASE PDB1_SNAP FROM PDB1 SNAPSHOT COPY;

+ 12 minutes

- 10 seconds

SNAPSHOT COPY

Maicon Carneiro (dibiei.blog) | ace.oracle.com
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CDB Thin Clone with gDBClone on Exascale

Create Thin Clones with one command !

Maicon Carneiro (dibiei.blog) | ace.oracle.com



gDBClone on Exascale – Example
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https://docs.oracle.com/en/engineered-systems/exadata-database-machine/exscl/cloning-pdb-cdb.html

./gDBClone.bin snap \
-sdbname CDB1 \
-tdbname CDB1CLONE \

-tdomain b.vcnus01.oraclevcn.com \
-tdbhome OraHome1 \

-syspwf /opt/gDBClone/cdb1_sys \
-walletpwf /opt/gDBClone/cdb1_sys \
-racmod 2 \

-sga_max_size 2048 -sga_target 2048

Maicon Carneiro (dibiei.blog) | ace.oracle.com

./gDBClone.bin snap -sdbname CDB1 -tdbname CDB1CLONE

Basic syntax

Full syntax

gDBClone Powerful Database Clone/Snapshot Management Tool (Doc ID 2099214.1)



CDB Thin Clone with gDBClone on Exascale
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CDB Thin Clone with gDBClone on Exascale
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CDB Thin Clone with gDBClone on Exascale
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CDB Thin Clone with gDBClone on Exascale
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CDB Thin Clone with gDBClone on Exascale
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CDB Thin Clone with gDBClone on Exascale
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gDBClone on Exascale – Demo
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gDBClone on Exascale – Demo: MacroStep1

58 Maicon Carneiro (dibiei.blog) | ace.oracle.com

19:13:14

Validation



gDBClone on Exascale – Demo: MacroStep2

59 Maicon Carneiro (dibiei.blog) | ace.oracle.com

Begin Backup

End Backup

5 seconds

Clone



gDBClone on Exascale – Demo: MacroStep2

60 Maicon Carneiro (dibiei.blog) | ace.oracle.com

Clone



gDBClone on Exascale – Demo: MacroStep3

61 Maicon Carneiro (dibiei.blog) | ace.oracle.com

19:18:08  (5 minutes)

RAC Configuration
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Monitoring Storage Vault usage

How to see the total capacity and space used in my Exascale Vault ?

Maicon Carneiro (dibiei.blog) | ace.oracle.com



V$EXA_VAULT

• Capacity and space usage
in Storage Vault

• Replacement for 
V$ASM_DISKGROUP

Oracle Database - Specific views for Exascale

63 Maicon Carneiro (dibiei.blog) | ace.oracle.com



V$EXA_VAULT

• Capacity and space usage
in Storage Vault

• Replacement for 
V$ASM_DISKGROUP

V$EXA_FILE

• Space used per file in 
Storage Vault

• Replacement for 
V$ASM_FILE

Oracle Database - Specific views for Exascale

64 Maicon Carneiro (dibiei.blog) | ace.oracle.com



V$EXA_VAULT

• Capacity and space usage
in Storage Vault

• Replacement for 
V$ASM_DISKGROUP

V$EXA_FILE

• Space used per file in 
Storage Vault

• Replacement for 
V$ASM_FILE

V$EXA_TEMPLATE

• Templates that governs
where and how each file 
type is stored in the Vault

• Replacement for 
V$ASM_TEMPLATE

Oracle Database - Specific views for Exascale

65 Maicon Carneiro (dibiei.blog) | ace.oracle.com



Exascale Monitoring Vault
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SQL> SELECT * FROM V$EXA_VAULT;

Maicon Carneiro (dibiei.blog) | ace.oracle.com



Exascale Monitoring Vault
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SQL> SELECT * FROM V$EXA_VAULT;

SQL> SELECT * FROM V$EXA_FILE;

Maicon Carneiro (dibiei.blog) | ace.oracle.com



Exascale Monitoring Vault
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SQL> SELECT * FROM V$EXA_VAULT;

SQL> SELECT * FROM V$EXA_FILE;

$ df  -t acfs

Maicon Carneiro (dibiei.blog) | ace.oracle.com



Exascale Monitoring Vault
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SQL> SELECT * FROM V$EXA_VAULT;

SQL> SELECT * FROM V$EXA_FILE;

$ df  -t acfs

Maicon Carneiro (dibiei.blog) | ace.oracle.com

ACFS space comes from Storage Vault

(Exascale Direct Volume)
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Exascale Tools

Command line tools to manage Exascale 

Maicon Carneiro (dibiei.blog) | ace.oracle.com



New specific tools for Exascale

71 Maicon Carneiro (dibiei.blog) | ace.oracle.com

Cluster & DB admins

XSH
Replacement for asmcmd

Exadata admins

ESCLI
Addition to CELLCLI
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Exascale Tools - XSH

Maicon Carneiro (dibiei.blog) | ace.oracle.com
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Exascale Tools - XSH

Maicon Carneiro (dibiei.blog) | ace.oracle.com



74

Exascale – Deployment Options

Where we can use Exascale

Maicon Carneiro (dibiei.blog) | ace.oracle.com
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Exascale on Exadata OnPremise

Maicon Carneiro (dibiei.blog) | ace.oracle.com



Exadata Cloud at Customer 

(ExaCC)

76

Exascale on OCI & Multicloud

Exadata Cloud Service 

(ExaCS)

Exadata on Exascale Infrastructure 

(ExaXS)

Maicon Carneiro (dibiei.blog) | ace.oracle.com
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Enable Exascale on ExaCC or ExaCS

Maicon Carneiro (dibiei.blog) | ace.oracle.com
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Create VM Cluster with Exascale on ExaCC or ExaCS

Maicon Carneiro (dibiei.blog) | ace.oracle.com
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Exadata Database Service
on Exascale Infrastructure

Shared Exadata Infrastructure

Maicon Carneiro (dibiei.blog) | ace.oracle.com



82

Exadata Database Service on Exascale Infrastructure 
(ExaXS)

Maicon Carneiro (dibiei.blog) | ace.oracle.com

3. Pay per use (CPU billing per second – Minimum 48h)

2. Start with 300 GB of Storage Vault

1. Start with a Single VM with 8 ECPU and 22 GB of Memory
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ExaXS - Example

Maicon Carneiro (dibiei.blog) | ace.oracle.com

EXTRA
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ExaXS - Example

Maicon Carneiro (dibiei.blog) | ace.oracle.com

EXTRA
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ExaXS - Example

Maicon Carneiro (dibiei.blog) | ace.oracle.com

EXTRA
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ExaXS - Example
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EXTRA
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ExaXS - Example
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EXTRA
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ExaXS - Example

Maicon Carneiro (dibiei.blog) | ace.oracle.com

EXTRA
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Limits Name Description Limits Value

exadbxs-vm-instance-base-count Exadata Database Service on Exascale 

Infrastructure - Instance Count

Number of VM Instances 4

exadbxs-total-cpu-base-count Exadata Database Service on Exascale 

Infrastructure - Total ECPU Count

TotalCpuCores 64

exadbxs-local-storage-base-gb Exadata Database Service on Exascale 

Infrastructure - Local Storage (GB)

Local Storage (in GB) 1500

exadbxs-hc-storage-base-gb Exadata Database Service on Exascale 

Infrastructure - High Capacity Storage (GB)

High capacity storage (in GB) 2000

https://docs.oracle.com/en/engineered-systems/exadata-database-exascale/exdxs/overview-exadb-xs-service.html#GUID-E332834C-B356-443D-BF66-F8D8E68229D8

ExaXS - Service Limits

Maicon Carneiro (dibiei.blog) | ace.oracle.com

https://docs.oracle.com/en/engineered-systems/exadata-database-exascale/exdxs/overview-exadb-xs-service.html#GUID-E332834C-B356-443D-BF66-F8D8E68229D8
https://docs.oracle.com/en/engineered-systems/exadata-database-exascale/exdxs/overview-exadb-xs-service.html#GUID-E332834C-B356-443D-BF66-F8D8E68229D8
https://docs.oracle.com/en/engineered-systems/exadata-database-exascale/exdxs/overview-exadb-xs-service.html#GUID-E332834C-B356-443D-BF66-F8D8E68229D8
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