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The basic idea

The basic idea behind Docker is to pack an application with all of its dependencies (let it be
binaries, libraries, configuration files, scripts, jars, and so on) into a single, standardized
unit for software development and deployment. Docker containers wrap up a piece of
software in a complete filesystem that contains everything it needs to run: code, runtime,
system tools, and system libraries-anything you can install on a server. This guarantees that
it will always run in the same way, no matter what environment it will be deployed in.
With Docker, you can build a Node.js or Java project (but you are of course not limited to
those two) without having to install Node.js or Java on your host machine. Once you're
done with it, you can just destroy the Docker image, and it's as though nothing ever
happened. It's not a programming language or a framework; rather, think of it as a tool that
helps solve common problems such as installing, distributing, and managing the software.
It allows programmers and DevOps to build, ship, and run their code anywhere.

You may think that Docker is a virtualization engine, but it’s far from it as we will explain
in a while.
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Layers have some interesting features. First, they are reusable. If two different images have
a common part, let's say a Linux shell, for example, Docker tracks all of the pulled layers
and will reuse the shell layer in both of the images. It's a safe operation; as you remember,
layers are read-only. When downloading the second image, the layer will be reused and
only the difference will be pulled from the Docker Hub. This saves time, bandwidth, and
disk space of course, but it has another great advantage. If you modify your Docker image,
for example, by bumping the version of your application, only the single layer gets
modified. Instead of distributing the whole image, you push just the update, making the
process simpler and faster. This is especially useful if you use Docker in your continuous
deployment flow: pushing a Git branch will trigger building an image and then publishing
the application for users. Due to the layers reuse feature, the whole process is a lot faster.
Because of layers, Docker is lightweight in comparison to full virtual machines, which
doesn't share anything. Because of the layer caching that Docker uses, when you pull an
image (https://docs.docker.com/reference/commandline/pull/), you eventually don't
have to download all of its filesystem. If you already have another image that has some of
the layers of the image you pull, only the missing layers are actually downloaded. There is a
word of warning, though, related to another feature of layers: apart from being reusable,
layers are also additive.
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