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Running Oracle on Docker
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“Don’t use Docker for 
Databases!”



@ViscosityNAwww.viscosityna.comwww.viscosityna.com @ViscosityNA



@ViscosityNAwww.viscosityna.com

“Don’t use Docker for Databases!”



@ViscosityNAwww.viscosityna.com
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Learning the Terminology 

(Images, containers & builds: oh my!)
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Terminology…

• Images 
• Containers 
• Builds 
• Dockerfiles 

• Stateless/Stateful 
• Ephemeral/Persistent 

• Layers 
• Overlay Filesystems 

• Volumes 
• Port Mappings 

• Rootless
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What is a Container?
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Containers are like Virtual Machines, right?
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Three ORACLE_HOME vs Three Schemas

Three databases Three schemas
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Virtual Machines vs. Containers

Three full operating systems Three application/executable directories
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Virtual Machines vs. Containers

Three full operating systems Three application/executable directories
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Containers:

• No hypervisor 
• No operating system 
• No boot/init process 

• Processes on a host  
• Isolation via namespaces 
• Minimal dependencies

Virtual Machines:

• Hypervisor 
• Operating system 
• Must boot/init to use 

• Virtualized on host 
• Isolation through VM 
• “Full” OS/filesystem
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A Container? 
From Scratch?
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A Container From Scratch - unshare

Run a program with some namespaces unshared from parent 
Namespaces: 

• User 
• Network 
• Unix Time Sharing (UTS) 
• Inter-Process Communication (IPC) 
• Process Identifier (PID) 
• Mount
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A Container From Scratch - unshare

unshare --user --map-root-user --net --uts --fork \ 
        --mount --mount-proc --pid --ipc \ 
        chroot /home/opc/alpine /bin/ash
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Build Your Own Containers

Linux containers in 500 lines of code: 
  https://blog.lizzie.io/linux-containers-in-500-loc.html 

Boker—Docker in100 lines of bash: 
  https://github.com/p8952/bocker 

YouTube - Search “OracleSean” 
Docker internals demos 
Oracle on Docker
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Containers are Fast
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What is an Image?
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Image:

• A set of directories, files 
• Some JSON instructions 
• Stateless 

• “Run” an image to get a 
container

Containers:

• A Linux process 
• Stateful 
• Persistent 

• The result of “running” an 
image
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Seed Database / Template / Image

• Not a DB/document 
• Standard (stateless) 
• Create from seed/template 

• DB/document changes don’t 
change seed/template 

• Many DB/documents can use 
a seed/template

Pluggable Database / Document / Container

• Independent of other PDB/
documents 

• Save, edit data (persistent) 

• Drop DB, delete document 
(ephemeral) 

• Use to create new seed/
templates
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Images are Stateless 
(Can’t be Changed) 
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Containers are Stateful 
(Can be Changed)
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Oracle on Docker: Why?
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Container Advantages

Portable 

Versionable 

Distributable
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Container Advantages

Images built on <MY OS> will work on:

• Windows 
• Mac 
• Linux 

• Docker 
• Podman 
• Compose 
• Kubernetes

• OCI 
• Azure 

• AWS 
• GCP 



@ViscosityNAwww.viscosityna.com

Virtual Machines vs. Containers

Three full operating systems Three application/executable directories
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Run Oracle on Docker to…

Eliminate dependencies 

Develop SQL, PL/SQL, scripts 

Hack, experiment, learn 

Performance tuning 

Test without infrastructure 

Validate patches, upgrades 

Build labs, training environments
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What’s possible?

Vanilla databases 

Multitenant/Legacy 

Data Guard 

Far Sync 

Real Application Clusters 

Sharding 

…and much, much more!
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Vagrant, etc. may be better for…

Oracle Enterprise Manager 

Real Application Clusters 

AHF/TFA 

ASM
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Run Oracle on Docker
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docker run -d oracle/database:19.3.0-ee

Run a Database Container
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docker run -d \ 
       --name o193 \ 
       -p 11521:1521 \ 
       -v ~/oradata/o193:/opt/oracle/oradata \ 
       -e ORACLE_SID=o193 \ 
       oracle/database:19.3.0-ee

Run a Useful Database Container
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docker run -d \ 
       --name o193 \ 
       -p 11521:1521 \ 
       -v ~/oradata/o193:/opt/oracle/oradata \ 
       -e ORACLE_SID=o193 \ 
       oracle/database:19.3.0-ee

Run a Useful Database Container
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Environment Options
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Customize Database Creation

Customize Oracle database creation 
docker run ... \ 
  -e ORACLE_PWD=<password> 
  -e ORACLE_SID=<sid> 
  -e ORACLE_PDB=<pdbname> 
  -e ORACLE_CHARACTERSET=<characterset> 
  -tz=<timezone>
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Explore the Container
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docker exec -it oracledb bash

“Login” to the Container
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Connect Clients
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Connect to Docker from SQL Developer

Compute Public  
IP Address

Mapped Port

ORACLE_SID
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Building Images
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DIY Steps
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Install Docker Desktop/Docker Engine

Docker Desktop 
• Free for Windows and Mac 
• https://docs.docker.com/get-docker/ 

Docker Engine 
• Free for Linux 
• https://docs.docker.com/engine/
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Download Oracle database installation files for Linux x86-64

https://www.oracle.com/database/technologies/
oracle-database-software-downloads.html

https://www.oracle.com/database/technologies/oracle-database-software-downloads.html
https://www.oracle.com/database/technologies/oracle-database-software-downloads.html
https://www.oracle.com/database/technologies/oracle-database-software-downloads.html
https://www.oracle.com/database/technologies/oracle-database-software-downloads.html
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https://github.com/oracle/docker-images

https://github.com/oracle/docker-images
https://github.com/oracle/docker-images
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• Download and unzip -or-

• Git clone from GitHub:

git clone https://github.com/oracle/docker-images ~/docker-images

Prepare the Repository



@ViscosityNAwww.viscosityna.com

cp ~/Downloads/LINUX.X64_193000_db_home.zip \ 
~/docker-images/OracleDatabase/SingleInstance/dockerfiles/19.3.0	

Do not unzip!

Copy Database Install Files to the Repository
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cd ~/docker-images/OracleDatabase/SingleInstance/dockerfiles 

./buildContainerImage.sh -v 19.3.0 -e

Build an Image
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Wait…
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Customizing Images
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Customizing Images

docker-images/OracleDatabase/SingleInstance/dockerfiles/<version> 

• Dockerfile 
• setupLinux.sh 
• installDBBinaries.sh 

• db_inst.rsp 
• startDB.sh 
• runOracle.sh 
• createDB.sh 

• dbca.rsp.tmp
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Pull an Image
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https://container-registry.oracle.com/

https://container-registry.oracle.com/
https://container-registry.oracle.com/
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docker pull totallylegit/oracle-database:22q
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Build as a Stack in OCI
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Create an Oracle Cloud Free Tier Account

https://signup.cloud.oracle.com
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Login to your OCI account 
Navigate to https://github.com/oraclesean/docker-lab 
Click on the “Deploy to Oracle Cloud” button

Access the Lab
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Accept the Terms of Use

Prepare Your Lab Environment
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Confirm acceptance of Oracle’s Software License Agreement

Prepare Your Lab Environment
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Generate an SSH key: 

ssh-keygen -t rsa -b 2048 -f /path/docker-lab-key

Prepare Your Lab Environment
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Paste or copy the public key to OCI

Prepare Your Lab Environment
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Select your preferred VM image 
Check “Show advanced options”

Customize Your Lab Environment



@ViscosityNAwww.viscosityna.com

Select “Lab” as the source 
Choose the database version 
Check the “Run a container” option

Customize Your Lab Environment
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Use or change the defaults as you prefer!

Customize Your Lab Environment
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Click “Next” 

Make sure “Run Apply” is checked 

Click “Create"

Run the Stack
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Job is running:

Run the Stack
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Job is finished:

Run the Stack
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Under the Application Information tab:

Get the Lab IP Address
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ssh -l opc -i </path/your-key-file> <IP address>  
ssh -i </path/your-key-file> opc@<IP address> 

• opc = The Oracle Cloud user account (always the same) 
• Key file = The private key from the key pair uploaded to OCI 
• IP Address = The address from the Application Information tab 

ssh -l opc -i /path/docker-lab-key 129.200.100.1 
ssh -i /path/docker-lab-key opc@129.200.100.1

Connect to the Host
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Run: 
docker images 
docker ps

Is it ready yet?
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~opc/alpine 
Explore how containers work 

~opc/docker-images 
Official Oracle Docker image repo 
(github.com/oracle/docker-images) 

~opc/docker-lab 
The repo for this lab

Included in the stack:
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oracle, dba 
The Oracle user and group that owns database files  

/oradata 
A “local” directory for database files 

git, docker 
yum installs the repositories

Included in the stack:
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The oradata Volume
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├── ORCLCDB 
│   ├── ORCLPDB1 
│   │   ├── … 
│   ├── control01.ctl 
│   ├── pdbseed 
│   │   ├── … 
│   ├── redo01.log 
│   ├── redo02.log 
│   ├── redo03.log 
│   ├── sysaux01.dbf 
│   ├── system01.dbf 
│   ├── temp01.dbf 
│   ├── undotbs01.dbf 
│   └── users01.dbf 

└── dbconfig 
    └── ORCLCDB 
        ├── listener.ora 
        ├── orapwORCLCDB 
        ├── oratab 
        ├── spfileORCLCDB.ora 
        ├── sqlnet.ora 
        └── tnsnames.ora
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Mapping the Data Volume

docker run -d \ 
   --name oracledb \ 
   -p 11521:1521 \ 
   -v /oradata/oracledb:/opt/oracle/oradata \  
   oracle/database:21.3.0-ee 

Database files are in: 

   /oradata/oracledb
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Mapping the Data Volume

My database GOLD IMAGE files are in: 

   /oradata/oracledb 

Incuding:

• Data files 

• Temp files 

• Redo logs 

• Archive logs 

• TNS configurations 

• Wallets 

• /etc/oratab 

• pfile/spfile
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“Instant” Database!

Copy the gold image to a new directory: 

sudo su - 

cp -r /oradata/oracledb /oradata/clone 

chown -R oracle:dba /oradata/clone

Only necessary 

on Linux systems
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“Instant” Database!

Be sure the hidden checkpoint file exists: 

$ ls -la /oradata/clone 
drwxr-xr-x.  4 oracle dba    61 Sep 23 14:50 . 
dr-xr-xr-x. 19 root   root 4096 Sep 23 14:50 .. 
drwxr-xr-x.  3 oracle dba    21 Sep 23 14:50 dbconfig 
drwxr-x---.  4 oracle dba  4096 Sep 23 14:50 ORCLCDB 
-rw-r--r--.  1 oracle dba     0 Sep 23 14:50 .ORCLCDB.created
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“Instant” Database!

Change name, port and directory path: 

docker run -d \ 
       --name clone \  
       -p 12521:1521 \ 
       -v /oradata/clone:/opt/oracle/oradata \ 
       oracle/database:21.3.0-ee 

docker logs -f clone
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Use Unique Paths for /oradata
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Use Unique Paths!

Don’t clone a database into the same directory: 

docker run -d \ 
       --name newname \ 
       -v /oradata:/opt/oracle/oradata \ 
       oracle/database:21.3.0-ee	

Mixes, overwrites database files for multiple databases!
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Alternative Repos
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https://github.com/oraclesean/docker-oracle

• Easily create any available database version/edition 
• XE: 11.2.0.2, 18.4 
• SE: 11.2.0.4 
• SE2: 12.x, 18.3, 19.x, 21.x 
• EE: 11.2.0.4, 12.x, 18.3, 19.x, 21.x 

• One management script for all versions 
• Version differences managed in version specific Dockerfiles 

• Add patches without any code changes 
• Leverages Buildkit
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https://github.com/oraclesean/docker-oracle

• Customize images with runtime --build-arg, not script edits 
• Add/remove components 
• Add/customize binaries 
• Add supplemental RPM 
• Multi-stage minimizes image size 

• Respects OFA 
• Set the ORACLE_BASE, ORACLE_HOME 
• Places oraInventory outside ORACLE_BASE
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https://github.com/oraclesean/docker-oracle

• Install databases from ZIP or RPM without code changes 
• Customize RPM install (including 18.3 XE) to: 

• Allow custom SID (not stuck with XE) 
• Create container, non-container databases 
• Define PDB names 
• Create 1 or many PDB
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https://github.com/oraclesean/docker-oracle

• Create images and extend for: 
• Upgrades (multiple ORACLE_HOMEs) 
• Data Guard, Far Sync 
• GoldenGate 
• Shareplex, HVR 
• Sharding 
• OEM
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https://github.com/oraclesean/docker-oracle

• More options for creating a database during docker run 
• Managed through environment variables—not code 
• Container, non-container 
• 1 or many PDB 
• Custom PDB naming using a common prefix or list of names 
• Control all character sets 
• Pass custom database parameters
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Oracle & Docker 
Command Reference
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Docker Command Reference: List Images, Containers

• List all Images 
docker	images 

• List running Processes 
docker	ps 

• List all Processes 
docker	ps	–a 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Docker Command Reference: Run a Container

• Run a new Container in the background 
docker	run	-id	<image	to	use> 

• Run a new Container & start an interactive shell 
docker	run	-it	<image	to	use>
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Docker Command Modifiers: docker run

• Name a Container 
docker	run...	--name	<container	name> 

• Map a host port to a container port 
docker	run...	-p	<port>:<container	port> 

• Map a host directory to a container filesystem 
docker	run...	-v	<directory>:<container	directory>
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Docker Command Reference: Start, Stop a Container

• Start a Container 
docker	start	<container	name> 

• Stop a Container 
docker	stop	<container	name>
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Docker Command Reference: Remove a Container

• Remove a Container 
docker	rm	<container	name> 

• Remove a running Container 
docker	rm	-f	<container	name> 

• Remove multiple Containers 
docker	rm	<container1>	<container2>
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Docker Command Reference: Remove an Image

• Remove an Image 
docker	rmi	<image	name> 

• Force-remove an Image in use by a Container 
docker	rmi	-f	<image	name> 

• Remove multiple Images  
docker	rmi	<image1>	<image2>
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Docker Command Reference: Show Logs

• Actively tail container logs 
docker	logs	-f	<container	name> 

• Show current logs 
docker	logs	<container	name>
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Docker Command Reference: Connect to Containers

• Connect as the default user (Usually oracle for Oracle Database 

Images, root for Linux Images) 
docker	exec	-it	<container>	bash 

• Connect as root 
docker	exec	-it	-u	root	<container>	bash 

• Connect as root may fail if no working directory is defined; in that 

case, supply a working directory where root’s session can start 
docker	exec	-it	-u	root	-w	<path>	<container>	bash



@ViscosityNAwww.viscosityna.com

Docker Command Reference: Execute Commands

• Run a simple command, return to host 
docker	exec	-it	<container>	<cmd> 

• Run multiple/complex commands, return to host 
docker	exec	-it	<container>	bash	-c	"<cmd1>;	<cmd2>" 

• Run commands non-interactively (execute in the 

background) 
docker	exec	-id	<container>	<cmd>
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Docker Command Reference: Execute Commands

• Run SQL*Plus (using the default Oracle environment) 
docker	exec	-it	<container>	sqlplus 

• Change the SYS/SYSTEM passwords in Oracle 
docker	exec	-it	<container>	\ 
							/opt/oracle/setPassword	<newpass>
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Docker Command Reference: Commit an Image

• Commit a Container to a new Image. Run a Container 

from an Image, modify it, then save the Image to use for 

creating Containers that include changes 
docker	commit	<container>	<name	image	name>
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Oracle Database Image Creation Reference

• Build an Oracle database Image 
cd	docker-images/OracleDatabase/SingleInstance/dockerfiles  
Copy Database installation zip file to the appropriate version subdirectory, then: 
./buildDockerImage	<edition>	-v	<version> 
		Edition:	-e	=	Enterprise 
											-s	=	Standard 
											-x	=	Express 
		Version:	11.2.0.2,	12.1.0.2,	12.2.0.1 
											18.3.0,			18.4.0,			19.3.0,		21.3.0
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Oracle Database Container Creation Reference

• Create a simple database container (Image must exist) 
docker	run	-d	<image>:<tag> 
   Locate the image and tag by running docker	images 

• The Image and tag will look similar to: 
oracle/database:19.3.0-ee 

• In the following command references this is reduced to 

just <image>	for simplicity
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Oracle Database Container Creation Reference

• Create a database container and name it 
docker	run	-d	--name	<container	name>	<image> 

• Create a database container and map ports 
docker	run	-d	--name	<container	name>	\ 
											-p	<host	port>:<container	port>	\  
											<image> 

• For example:  
docker	run	-d	--name	o193	\ 
											-p	11521:1521	oracle/database:19.3.0-ee
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Oracle Database Container Creation Reference

• Mount /opt/oracle/oradata to a host directory 
docker	run	-d	--name	<container	name>	\ 
											-p	<port>:<container	port>	\ 
											-v	<directory>:/opt/oracle/oradata	\  
											<image>
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Oracle Database Container Creation Reference

• Give the database a non-default name 
docker	run	-d	--name	<container	name>	\ 
											-p	<port>:<container	port>	\ 
											-v	<directory>:/opt/oracle/oradata	\  
											-e	ORACLE_SID=<dbname> 
											<image>
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Oracle Database Container Creation Reference

• Additional naming options for -e 
Multiple parameters may be supplied to docker	run 
    -e	ORACLE_PWD=<password> 
		-e	ORACLE_SID=<sid> 
		-e	ORACLE_PDB=<pdbname> 
		-e	ORACLE_CHARACTERSET=<characterset> 
		-tz=<timezone>
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Questions
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oraclesean.com

https://www.linkedin.com/in/soscott/

https://github.com/oraclesean

sean.scott@viscosityna.com
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