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CHAPTER1

Introduction to a Container
Application Platform

In the few years since the original version of OpenShift was released, the cloud eco-
system has expanded at a rapid pace. New technologies and systems are springing up
almost overnight. The new version of OpenShift (version 3) includes other technolo-
gies at the core of the platform, and it’s worth it to spend some time learning about
them and how to incorporate them into your development work. The core technol-
ogy used as the basis of OpenShift includes Docker-based containers and orchestra-
tion via the Kubernetes system. Given that the core of the platform is based on
containers, we often refer to OpenShift as a container application platform in that it is
a platform designed for the development and deployment of containers.
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So why did the OpenShift team rewrite their perfectly good PaaS
(OpenShift 2)? The core architecture of OpenShift was built a bit
over 4 years ago, which in the cloud evolution years (like dog years)
is about 28 years ago, and a lot has changed since then. One exam-
ple is Docker, which we discuss later in this chapter. The begin-
nings of the Docker project that you know today started as a
container implementation using cgroups and kernel namespaces at
a PaaS company named dotCloud. In March of 2013, the Docker
project was released as an open source project and in July 2013, the
company behind dotCloud pivoted and announced that their pri-
mary focus going forward would be the Docker container technol-
ogy. OpenShift has been using containers since the beginning but
the OpenShift team saw great potential within the Docker ecosys-
tem—i.e., its potential as a “standard” for packaging applications,
thereby creating better portability across environments.

The landscape in the cloud area has also been changing rapidly.
The OpenShift team has four years of experience running one of
the largest public PaaS systems and a large and successful install
base of the on-premise enterprise version. The OpenShift team
realized the time was right to use our knowledge, industry
advancements, and new FOSS cloud projects to create an even bet-
ter platform, which has been released as the OpenShift 3 container
application platform.

Docker

Unless you have been living under a rock last two years, you have certainly heard
about Docker and probably even heard about how Docker-based containers can solve
all of your problems. While it is true that Docker-based containers are certainly cool,
we need to be realistic about what this great technology provides and what it doesn’t.
In its simplest form, Docker provides users with a lightweight portable format that
can be used to ship images of an application around to different environments. It
accomplishes this while also packaging up all of the dependencies at both the system
and application level to ensure the application runs as expected when deployed.

While Docker provides a great portable container format to ship applications around,
it is important to remember that using Docker-based containers is just a small piece
in the overall deployment puzzle that many organizations and individual developers
face. A single Docker container that contains your application code is pretty trivial to
get started with but once you move past the single container phase for your applica-
tion, things become complex quickly, often leaving the developer to understand
operational tasks instead of focusing on code. You may be thinking, “What on earth is
he talking about?” For starters, things like:

2 | Chapter 1: Introduction to a Container Application Platform
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« Load balancing a set of containers with or without session affinity
« Mounting persistent storage inside of the containers
« Placement and scheduling of containers on the infrastructure

« Rolling deployments and other operational considerations that traditional devel-
opers are not experts on

As you can see, things get complicated quickly when moving from a single develop-
ment container to a real production application.

Given that Docker-based containers are such an important piece of the puzzle in a
container application platform, Red Hat and the OpenShift team have spent a tre-
mendous amount of engineering effort working on and with the Docker upstream
project. In fact, at the time of writing, Red Hat is the second largest contributor to the
project.

Kubernetes to the Rescue?

While Docker gets us a portable lightweight runtime, it lacks features for supporting
n-tier applications. The OpenShift team understood this early on in the research
phase when planning the new platform. We searched high and low for a great orches-
tration and scheduling system and made an early bet on the Kubernetes project Goo-
gle started, and are now seeing great benefits as a result of that decision. Let’s talk a
little bit more about the Kubernetes project as you may not be familiar with it.

Kubernetes is a free and open source project started by Google in 2014. The first ver-
sion was released in July 2015. The project is based off the Borg project, the technol-
ogy Google uses to run containers at scale internally, launching over 7000 containers
per second. When it came time to build their next version of the software they deci-
ded to open source the effort and Kubernetes was born.

Red Hat and the OpenShift team were key contributors to Kubernetes because of the
value we see in the project to help with the scheduling, orchestration, and running of
Docker-based containers for production workloads.

Again, just to be clear, both Docker and Kubernetes are great. However, they are just
two pieces of the container application platform puzzle.

OpenShift

After all this goodness with Docker and Kubernetes, you are probably wondering
where OpenShift fits in to the overall puzzle and what piece the platform provides. It
turns out that Kubernetes is excellent at orchestrating and scheduling containers, but
to have a platform that helps developers and sys admins deal with the piece most
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important to their “customers”—the application—something more is needed. The
goal of OpenShift is to provide the best experience for developers and sysadmins
developing, deploying, and running applications. In other words, OpenShift is a layer
on top of Docker and Kubernetes that makes it accessible and easy for the developer
to create applications and a platform that is a dream for operators to deploy contain-
ers on for both development and production workloads.

We are going to quickly cover some of the features OpenShift brings to the table to
help developers (since that is the focus of this book) and then we will explore these
more in depth throughout the book.

Web-Based Console

The OpenShift platform ships with a feature-rich web console that allows developers
to perform the actions needed to deploy and run existing source code projects. For
example, one of the features (as shown in Figure 1-1), is a graphical representation of
an application that consists of multiple containers all load balanced, while also using a
database as the backend storage engine.

myawesomeapp ~ Add to project @~ 2 gshipley ~

myawesomeapp

Restart policy
Service account

Status
Phase
Node

- 1# on node
o &
= &=
& . Container Statuses
. Name
& state
& & Ready
& - Restart Count

Containers
Name

Image

Ports

Figure 1-1. OpenShift resource visualization

Other tasks a developer would normally perform via the web console is scaling the
application containers, creating projects, viewing log files, viewing the memory and
CPU utilization of a container, and other common functions. The web console is a
great tool as it provides a single interface for all aspects of your development project.
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Command-Line Tool

OpenShift also provides a command-line tool that is written in the Go programming
language. This tool, called oc, is a single binary executable provided for all major
operating systems including Microsoft Windows, Apple OS X, and Linux. If you
enjoy working on the command line, the oc tool is a first-class citizen and can be used
to perform any operation that can be accomplished via the web console. The greatest
benefit of using the oc command-line tool is that you have a single executable to per-
form all operations instead of having to interface directly with multiple tools such as
the ones provides with Docker and Kubernetes. You can think of it as “one tool to
rule them all” Okay, that may be a bad LOTR reference, I know.

Source-to-Image

The true power of OpenShift comes in with the S2I (Source-to-Image) open source
project that the OpenShift Team created as part of the OpenShift platform. The team
knows that developers want to take advantage of all of the benefits that running appli-
cations in containers provides, but don’t want to spend their day creating Dockerfiles
or running Docker builds while also having to do all of the orchestration by hand.

In its simplest form, the S2I-based Docker images allow developers to interact with
the platform from a pure source code perspective. What this means is that OpenShift
only needs to know the URL of your git repository and then the platform takes care
of the rest. Under the covers, when you create a new project and container, the plat-
form matches a base image of the desired runtime up with your source, performs a
build, and then creates a new Docker image on the fly.

For a more concrete example, let’s assume we have a Java-based project that uses the
Maven build system. When using the WildFly application server and a git repository
that contains your code, the platform will download the base WildFly image, clone
your repo, identify it as a Maven project, run a Maven build, and take the artifact of
that build and create a new Docker image that contains both the WildFly runtime and
your build artifact. Finally, it will deploy the build artifact and then start up the
resulting container. I know this may sound complicated, but don’t worry, the platform
takes care of all of the heavy lifting. We will dive into more detail as we progress
through the book.

Integrated Logging and Metrics

One of the most important aspects of any software development project is the ability
to troubleshoot issues as they arise. Since the beginning of time, one of the first places
a developer looks when beginning the debug process is the application logs for the
project. OpenShift provides a comprehensive view of your application logs including
runtime logs, build logs, and deployment logs. Having these at your fingertips
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through the web console and oc tool greatly simplifies the troubleshooting process
when using containers.

Another important aspect is metrics about your applications, utilization of system
resources. The OpenShift platform includes support for this as shown in Figure 1-2,
which details the memory and CPU utilization for a container running a Java applica-
tion server and accompanying application.

Projects myawesomeapp ~ Add to project

Pods mibparks-1-19py4
Overview

mibparks-1-19py4

app application deployment More labels.

Details Environment Metrics Logs Terminal

= Seftings

Container: mibparks Time Range:| Last 30 minutes |

Memory

Figure 1-2. OpenShift metrics viewer

Summary

In this chapter we learned about the OpenShift container application platform and
the benefits it adds for developers on top of plain old Docker and Kubernetes. There
are certainly more advantages to using a full platform than what we have briefly dis-
cussed in this chapter. Never fear, as we progress through the contents of this book,

we explore more topics in detail to ensure you are successful as a developer using
OpenShift.
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