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Introduction

❖ Getting Started
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- Frontend (User Interface);

- HTML, CSS, JS

- React, Flutter, …

- Streamlit UI, Gradio UI, …

- Backend:

- Server: NodeJS, FastAPI

- APIs: REST Full, GraphQL

- Database: SQL, NoSQL

- Infrastructure:

- Hosting: GC, AWS

- Networking

- Containers

- Monitoring
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Introduction

❖ Deployment
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Your Application
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Introduction

❖ Development
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Start Frontend

Start Backend

Start Database
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❖ Deployment
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Config/Setup 

Frontend Server

Config/Setup 

Backend Server

Config/Setup 

Database Server
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❖ Containerize
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Packaging
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❖ Deployment
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Introduction

❖ Previous Solution
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Operating System

App App App

Operating System

Hypervisor

VM VM VM

App App AppApp App App
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❖ Previous Solution
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Allocate resources when initializing VM
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Introduction

❖ Container Method
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Ref: https://www.docker.com/resources/what-container 

https://www.docker.com/resources/what-container
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Docker
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Docker

❖ Docker
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• Docker is an open platform for developing, shipping, and running applications. 

• Significantly reduce the delay between writing code and running it in production.

Ref: https://docs.docker.com/get-started/docker-overview 

https://docs.docker.com/get-started/docker-overview
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❖ Docker
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Ref: https://docs.docker.com/get-started/docker-overview 

Local Env Local Env

Dev Env

Test Env

Test Env

https://docs.docker.com/get-started/docker-overview
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Docker

❖ Docker Architecture
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Ref: https://docs.docker.com/get-started/docker-overview 

https://docs.docker.com/get-started/docker-overview
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Docker

❖ Installation
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Ref: https://docs.docker.com/desktop 

Docker Desktop is a one-click-install application for your Mac, Linux, or Windows 

environment that lets you build, share, and run containerized applications

Docker EngineDocker CLI GUI

https://docs.docker.com/desktop
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Docker

❖ Deamon
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Ref: https://docs.docker.com/get-started/docker-overview 

- Listen Docker API requests 

- Manages Docker objects such as images, containers, networks, and volumes

https://docs.docker.com/get-started/docker-overview
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Docker

❖ Engine
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- Docker Engine is an open source containerization technology.

- Docker Engine acts as a client-server application.

Ref: https://docs.docker.com/get-started/docker-overview 

https://docs.docker.com/get-started/docker-overview
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❖ Install Docker Engine
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Ref: https://docs.docker.com/engine/install 

https://docs.docker.com/engine/install
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Docker Engine

❖ Networking
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Frontend Backend

Docker Network

http://locahost:3000 http://locahost:8000 

http://locahost:8001  http://locahost:3001 

http://locahost:3000/
http://locahost:3000/
http://locahost:8001/
http://locahost:3001/
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Docker Engine

❖ Storage
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Service A
Service B

Docker Volume

Volume_0

Volume_1

Volume_0

Volume_1

Volume_2
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Docker Engine

❖ Volumes
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Ref: https://docs.docker.com/engine/storage 

https://docs.docker.com/engine/storage
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Docker

❖ Registry
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• A Docker registry stores Docker images.

• Docker Hub is a public registry.

Ref: https://hub.docker.com 

https://hub.docker.com/
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❖ Dockerfile
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Ref: https://docs.docker.com/build/concepts/dockerfile 

• A Dockerfile is an instruction to build a a Docker image.

• A Dockerfile is a text file and has instruction syntax defined by the specification

Ubuntu Image

Python Image

https://docs.docker.com/build/concepts/dockerfile
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Docker

❖ Instructions
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Ref: https://docs.docker.com/reference/dockerfile 

FROM

RUN

WORKDIR

COPY

EXPOSE

The base image, which defines the starting point for your build. 

Executes a shell command in Ubuntu

Set the working directory for any instructions: RUN, CMD, ...

Copy the file from local into the root directory of image 

Instruction informs Docker that the container listens on the specified network ports at runtime

CMD Set the command that is run when start the comtainer

https://docs.docker.com/reference/dockerfile
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Docker

❖ Docker Image

AI VIETNAM
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• An image is a template with instructions for creating a Docker container.

• Each instruction in Dockerfile creates a layer in image.

Ref: https://docs.docker.com/build/concepts/dockerfile 

https://docs.docker.com/build/concepts/dockerfile
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Docker

❖ Docker Container
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• A container is a lightweight, standalone, and executable software package.

• Include everything an application needs to run: the code, runtime, libraries, and system tools.
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Docker Build
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Docker Build

❖ Building
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docker build  –t <name>:<tag>  <build context> docker build –t backend:lastest .



3333

Docker Build

❖ Building: multi-stage
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Docker Build

❖ Building: multi-stage
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Docker Build

❖ Building
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Docker Build

❖ Building: secrets
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docker build –secret OPENAI_API_KEY=sk_1234567890abcdef1234567890abcdef –t backend:lastest .
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Docker Run
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Docker Build

❖ Run container
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docker run [OPTIONS] IMAGE [COMMAND] [ARG...]

docker run –it --name backend_cont backend:v0.0.0



3939

Docker Build

❖ Exec to container
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docker exec [OPTIONS] CONTAINER COMMAND [ARG...]
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Docker Build

❖ Exec to container
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docker exec -it backend_cont bash

docker exec [OPTIONS] CONTAINER COMMAND [ARG...]
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Docker Build

❖ Exec to container
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Docker Build

❖ Container logs
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docker logs [OPTIONS] CONTAINER

docker logs backend_cont
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Docker Build

❖ Mapping Port
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Docker Build

❖ Mapping Port
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docker run -it --name backend_cont -p 8000:8000 backend:v0.0.0
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❖ Mapping Port
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Docker Build

❖ Bind Mount Volume

AI VIETNAM

All-in-One Course

(TA Session)

./app/logs/images

HOST Machine

./app/logs/images
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Docker Build

❖ Bind Mount Volume
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docker run -it --name backend_cont -p 8000:8000 -v .app/logs/images:/app/logs/images backend:v0.0.0
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Docker Build

❖ Bind Mount Volume
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Docker Compose
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Docker Compose

❖ Getting Started
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• Docker Compose is a tool for defining and running multi-container applications.

• Allow control of your entire application stack, making it easy to manage services, networks, and volumes 

in a single comprehensible YAML configuration file.

Ref: https://docs.docker.com/compose 

https://docs.docker.com/compose
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Docker Compose

❖ Configuration file
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docker-compose.yml
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Docker Compose

❖ Run Compose
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Usage:  docker compose [OPTIONS] COMMAND

docker compose up -d
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Docker Compose

❖ Stop Compose
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Usage:  docker compose [OPTIONS] COMMAND

docker compose down
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Docker Compose

❖ Docker Compose Network
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Docker Compose

❖ Docker Compose Network
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Config network in docker-compose.yml file

docker compose up -d
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Docker Compose

❖ Docker Compose Network
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Docker Hub
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Docker Hub

❖ Getting Started
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• Login by token at: https://app.docker.com/settings/personal-access-tokens

• Tagging your local image with Docker Hub username.

• Push image to Hub

https://app.docker.com/settings/personal-access-tokens
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Docker Hub

❖ Tagging
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• Login by token at: https://app.docker.com/settings/personal-access-tokens

• Tagging your local image with Docker Hub username.

• Push image to Hub

docker tag week-03-docker-frontend thuannan/week-03-docker-frontend

https://app.docker.com/settings/personal-access-tokens
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Docker Hub

❖ Pushing
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• Login by token at: https://app.docker.com/settings/personal-access-tokens

• Tagging your local image with Docker Hub username.

• Push image to Hub docker push thuannan/week-03-docker-frontend

https://app.docker.com/settings/personal-access-tokens
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Docker Hub

❖ Pulling
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docker push thuannan/week-03-docker-frontend
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Summary
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Summary
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❖ Performance
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❖ Docker CLI: image

Command Function

docker images To list all the Docker images on your system

docker pull <image_name> To download a Docker image from registry

docker build -t <image_name>:<tag> <path_to_dockerfile> To create a new image from a Dockerfile

docker rmi <image_name_or_id> To remove a Docker image

docker tag <existing_image> <new_image_name>:<tag> To tag an image with a new name

docker push <image_name>:<tag> To push an image to a Docker registry
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❖ Docker CLI: container

Command Function

docker ps To list all running containers

docker run <image_name> To create and run a new container from an image

docker stop <container_id_or_name> To stop a running container

docker start <container_id_or_name> To start a container that was previously stopped

docker rm <container_id_or_name> To delete a container 

docker logs <container_id_or_name> To see the logs of a container

docker exec -it <container_id_or_name> <command> To run a command inside an already running container
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