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The previous article explained how to access the database
installed in a container. But you must know that if you
delete the container, it will automatically delete the
database too. Therefore, you must create a storage to store
a database so that if you delete the container, either
intentionally or unintentionally, the database will remain.
By default, Docker supports the following types of storage
mounts for storing data outside of the container’s writable
layer: volume mounts, bind mounts, and tmpfs mounts, each
with its unique characteristics and use cases. This article
will explain how to connect storage mount using volume
mount. You can see a summary of the three types of storage
here.

Problem

How to connect storage mount using volume mount on Docker?

Solution

Volumes are persistent storage mechanisms managed by the
Docker daemon. It is stored in the filesystem on the host in
/var/lib/docker/volumes folder, but to interact with the
data in the volume, you must mount the volume to a
container. Volumes are ideal for performance-critical data
processing and long-term storage needs and are also suitable
for sharing data between containers since volumes can be
attached to multiple containers.

A. List, remove and create the volume

To see the volume on the server, use the command below:

docker volume 1s
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To remove a volume, use the command below:

docker volume rm volume name

Use the command below to remove all unused volumes:

docker volume prune

By default, there is no volume if there is no container on
the server. But if there is a container that uses storage
like a container that uses a database image, the volume will
form automatically. To see which containers that use volume
can use the command below:

docker container inspect webapp postgresdb mysqldb -f '{{ .Name }} => {{json
.Mounts}}'

-a
COMMAND  CREATED  STATUS PORTS NAMES
bapp1 nginx
aedabf2d88b8922e61c
_ROOT_PASSWORD="gq1w2e3r4' mysql
53

Source":"/var/lib/docker/volumes/198cbB3b7a38d6b6840af7e4ab76¢c5a7310f96c6Tb4aB3b83961H

Display the container that uses volume

You can create a new volume using the format below:

docker volume create volume name

Use the command below if you want to create a mysql vol
volume:

docker volume create mysql vol

To see this volume information in detail, use the command
below:
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docker volume inspect mysql vol

sysadmin@docker :~5 docker volume inspect mysqgl_vol

"CreatedAt”: "20625-64-16T16:80:28/7",

“Driver": "local",

“Labels”: null,

"Mountpoint": "/var/lib/docker/volumes/mysql_vol/_data",
“Name": "mysql_vol",

"Options": null,

"Scope”: "local"

|
sysadmin@docker :~
Inspect the volume

B. Connect storage mount to a container

After that, make a new container where the container mounts
to the volume you created using the format below:

docker run -d --name container name -v volume name:/path/folder/in/container
image name

You can see more detailed information on mounting a
container, using the format below:

docker inspect container name -f "{{json .Mounts}}" | python3 -m json.tool

For example, use the command below if you want to create a
db mysgl container with a password gqlw2e3r4 using mysql vol
volume in the folder /var/lib/mysql

docker run -d --name db _mysql -e MYSQL ROOT PASSWORD='qlw2e3r4' -v
mysql vol:/var/lib/mysql mysql
docker inspect db mysql -f "{{json .Mounts}}" | python3 -m json.tool
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min@docker: - run -d --name db_mysql -e MYSQL_ROOT_PASSWORD='qlw2e3r4’ -v mysql_vol:/var/lib/mysql mysql
3434b591bT658TbecB17629Tf26b273dabe7d7e

5 docker inspect db_mysql -f "{{json .Mounts}}" | python3 -m json.tool

'Propagation”: ""

sadmin@docker :~

Run the container and check the mount

C. Simulate remove the container

After that, try to enter the container by using the command
below:

docker exec -it db mysql mysql -uroot -pglw2e3r4

Create a database and fill it as shown in the image below:
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sysadmin@docker :~5 docker exec -it db_mysgql mysgl -uroot -pgliwZedrd

mysql: [ | Using a password on the command line interface insecure.
Welcome to the MySOL monitor. Commands end with ; or \g.

Your MySQL connection id is 9

Server version: 9.3.6 MySQL Community Server - GPL

Oracle is a registered trademark of Oracle Corporation and/for 1its
affiliates. Other names may be trademarks of their respective
owners.

Type "help;” or "‘h° Tor help. Type "‘c° to clear the current input statement.

mysql= CREATE DATABASE lab_db;
Query , 1 row affected (8.864 sec)

mysql= use lab_db
Database changed
mysql= CREATE TABLE students |

id INT AUTO_INCREMENT PRIMARY KEY

name VARCHAR(188) NULL,

age INT MULL

);
B rows affected (8.175 sec)

INSERT INTO students (name, age) VALUES ("Alice', 21);
, 1 row affected (B.115 sec)

select * from students;

P

1 row in set (6.882 sec)

mysql= \g
Bye
Create a database

Then, try to simulate by deleting the container and creating
a new container where the data is put into the mysql vol
volume in the /var/lib/mysql folder using the command below:

docker stop db mysql

docker rm db mysql

docker run -d --name db mysql new -e MYSQL ROOT PASSWORD='qlw2e3r4' -v
mysql vol:/var/lib/mysql mysql
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Access the container by using the command:

docker exec -it db mysql new mysql -uroot -pqlw2e3r4

The lab db database should still be accessible using the
container you just created, as shown in the image below:

stop db_mysqgl
cer rm db_mysqgl

-d --name db_mysql_new -e MYSQL_ROOT_PASSWORD="q1w2e3r4' -v mysql_vol:/var/lib/mysgl mysql
3cbad4bc138867a63bd24d3aB787b151c2af2

z -it db_mysgl_new mysql -u 3rd
mysql: [ ] Using ord on the command line interface insecure.
Welcome to the MySQL moni ommands end with ; or \g.
Your MySQL cc n id is ¢
Server version: ySQL Community Server - GPL

Copyright (c) 2808, 2825, Oracle and/or its affiliates.

Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of thelr respective
OWNers.

Type "help;’ or '"‘h' for help. Type '‘c' to clear the current input statement.

mysql= use lab_db
Reading table information for completion of table and column names
You off this feature to get a quicker startup with -A

Database changed

mysql= select * from students;
to-m—t——— - +o—-— +

| 1d | name

1 row in set (0.815 sec)

mysql= I

The database can still be accessed

D. Share data in the volume among containers

Let’s do a simulation to share the data that is in the
volume with more than one container on a single server. In
this article, 2 containers will be created that are
connected to a mysql vol volume. Type the command below to
make 2 containers:

docker run -d --name db mysqll -e MYSQL ROOT PASSWORD='qlw2e3r4' -v
mysql volume:/var/lib/mysgql mysql

docker run -d --name db mysql2 -e MYSQL ROOT PASSWORD='qglw2e3r4' -v
mysql volume:/var/lib/mysgql mysql

docker ps
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sysadmin@docker :~5 docker run -d --name db_mysqll -e MYSQL_ROOT_PASSWORD="ql1w2e3r4' -v mysgl_vol:/var/lib/mysql mysqgl
d9ccdbdfB8ed4fB8e11f26209cabB8752¢155%9aB9Tae276938

docker run -d 1ame db_mysql2 -e OT_PASSWORD="qg1w2e3r4" -v mysgl_vol:/var/lib/mysgl mysql
c697a2bBbd9ba361331e516T6a8587810 5ba

er:~5 docker ps
IMAGE COMMAND CREATE ! NAMES
mysql "docker-ent s.." 9 5 £

9 8 seconds p db_mysql2,
= mysqgl "docker-entry t.s." 21 onds ag 21 seconds , p db_mysql1
admin@docker i~

Create 2 containers

After that, type the command below to create a database and
insert the data via container db mysqll:

docker exec db _mysql bash -c "mysql -uroot -pglw2e3r4 -e \"CREATE DATABASE
db _school; USE db school; CREATE TABLE students (id INT AUTO INCREMENT
PRIMARY KEY, name VARCHAR(100) NOT NULL, age INT NOT NULL); INSERT INTO
students (name, age) VALUES ('bob', 21), ('John', 22);select * from
students;\""

Then there will be a display below:

ot -pqiwZe3r4 -e \"CREATE DATABASE db_school; USE d
T NULL, age INT NOT NULL); INSERT INTO st

("John*, 22);select * from 20
mysql: [ ] Using a password insecure.

id name age
1 bob 21
2 John 22
sysadmin@docker :~

Execute the command to create a database and insert data

From the picture above, there are 2 data in the student
table in the db school database. Type the command below to
add data to the table from container db mysql2:

docker exec db _mysqll bash -c "mysql -uroot -pglw2e3r4 -e \"USE db school;
INSERT INTO students (name, age) VALUES ('Laura', 20), ('Andrew', 23);select
* from students;\""

exec db_mysqll bash -c "mysgl -uroot -pgiw2e3r4 -e \"USE db_school; INSERT INTO students (name, age) VALUES ('Lau
* from stude AN

a\
] Using rd on the command line interface insecure.

name age

bob 21

John
3 Laur
4 Andre 23
sysadmin@docker :~

Execute the command to add data
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In the picture above, there are 4 data in the student table
so that the Docker volume data can be shared between
containers on a server well.

Note

You can see the picture below to see the difference between
the three storage:

Volume vs Bind Mount
vs tmpfs Mount

FEATURES Volume Bind Mount tmpfs Mount
[T Yes (data persists after Depends on the host No (data lost when
container stops) structure container stops
Performance Good (optimized for Good (depends on host disk Excellent (in-memory
Docker) speed) storage)
Use Case Production data, stateful Development, real-time file Temporary data,
applications updates caching
Management Managed by Docker, easier User-managed, requires  User-managed, temporary
to back up manual handling & ephemeral
Security More isolated from the host Direct access to host, Isolated to container,
filesystem higher risk secure
Backup/Restore Easily backed up & restored Manual backup Not applicable
with Docker Commands required (ephemeral)

Types of storage in Docker (Image credit from linkedin.com)
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