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What is AWS CodeBuild?

AWS CodeBuild is a fully managed build service in the cloud. CodeBuild compiles your source code,
runs unit tests, and produces artifacts that are ready to deploy. CodeBuild eliminates the need to
provision, manage, and scale your own build servers. It provides prepackaged build environments
for popular programming languages and build tools such as Apache Maven, Gradle, and more. You
can also customize build environments in CodeBuild to use your own build tools. CodeBuild scales
automatically to meet peak build requests.

CodeBuild provides these benefits:
« Fully managed - CodeBuild eliminates the need to set up, patch, update, and manage your own
build servers.

« On demand - CodeBuild scales on demand to meet your build needs. You pay only for the
number of build minutes you consume.

« Out of the box — CodeBuild provides preconfigured build environments for the most popular
programming languages. All you need to do is point to your build script to start your first build.

For more information, see AWS CodeBuild.

How to run CodeBuild

You can use the AWS CodeBuild or AWS CodePipeline console to run CodeBuild. You can also
automate the running of CodeBuild by using the AWS Command Line Interface (AWS CLI) or the
AWS SDKs.
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To use CodePipeline to create a pipeline and then add a CodeBuild build or test action, see Use
CodeBuild with CodePipeline. For more information about CodePipeline, see the AWS CodePipeline
User Guide.

The CodeBuild console also provides a way to quickly search for your resources, such as
repositories, build projects, deployment applications, and pipelines. Choose Go to resource or press
the / key, and then enter the name of the resource. Any matches appear in the list. Searches are
case insensitive. You only see resources that you have permissions to view. For more information,
see Viewing resources in the console.

Pricing for CodeBuild

For information, see CodeBuild pricing.

How do | get started with CodeBuild?

We recommend that you complete the following steps:

1. Learn more about CodeBuild by reading the information in Concepts.

2. Experiment with CodeBuild in an example scenario by following the instructions in Getting
started using the console.

3. Use CodeBuild in your own scenarios by following the instructions in Plan a build.

AWS CodeBuild concepts

The following concepts are important for understanding how CodeBuild works.

Topics

+« How CodeBuild works

» Next steps

How CodeBuild works

The following diagram shows what happens when you run a build with CodeBuild:
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1. Asinput, you must provide CodeBuild with a build project. A build project includes information
about how to run a build, including where to get the source code, which build environment to
use, which build commands to run, and where to store the build output. A build environment
represents a combination of operating system, programming language runtime, and tools that
CodeBuild uses to run a build. For more information, see:

» Create a build project

e Build environment reference

2. CodeBuild uses the build project to create the build environment.

3. CodeBuild downloads the source code into the build environment and then uses the build
specification (buildspec), as defined in the build project or included directly in the source
code. A buildspec is a collection of build commands and related settings, in YAML format, that
CodeBuild uses to run a build. For more information, see the Buildspec reference.

4. |If there is any build output, the build environment uploads its output to an S3 bucket. The
build environment can also perform tasks that you specify in the buildspec (for example,
sending build notifications to an Amazon SNS topic). For an example, see Build notifications

sample.
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5. While the build is running, the build environment sends information to CodeBuild and Amazon
CloudWatch Logs.

6. While the build is running, you can use the AWS CodeBuild console, AWS CLI, or AWS SDKs
to get summarized build information from CodeBuild and detailed build information from
Amazon CloudWatch Logs. If you use AWS CodePipeline to run builds, you can get limited
build information from CodePipeline.

Next steps

Now that you know more about AWS CodeBuild, we recommend these next steps:

1. Experiment with CodeBuild in an example scenario by following the instructions in Getting
started using the console.

2. Use CodeBuild in your own scenarios by following the instructions in Plan a build.
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Getting started with CodeBuild

In the following tutorials, you use AWS CodeBuild to build a collection of sample source code input
files into a deployable version of the source code.

Both tutorials have the same input and results, but one uses the AWS CodeBuild console and the
other uses the AWS CLI.

/A Important

We do not recommend that you use your AWS root account to complete this tutorial.

Topics
» Getting started with AWS CodeBuild using the console
o Getting started with AWS CodeBuild using the AWS CLI

Getting started with AWS CodeBuild using the console

In this tutorial, you use AWS CodeBuild to build a collection of sample source code input files (build
input artifacts or build input) into a deployable version of the source code (build output artifact

or build output). Specifically, you instruct CodeBuild to use Apache Maven, a common build tool,

to build a set of Java class files into a Java Archive (JAR) file. You do not need to be familiar with
Apache Maven or Java to complete this tutorial.

You can work with CodeBuild through the CodeBuild console, AWS CodePipeline, the AWS CLI,
or the AWS SDKSs. This tutorial demonstrates how to use the CodeBuild console. For information
about using CodePipeline, see Use CodeBuild with CodePipeline.

/A Important

The steps in this tutorial require you to create resources (for example, an S3 bucket) that
might result in charges to your AWS account. These include possible charges for CodeBuild
and for AWS resources and actions related to Amazon S3, AWS KMS, and CloudWatch
Logs. For more information, see AWS CodeBuild pricing, Amazon S3 pricing, AWS Key

Management Service pricing, and Amazon CloudWatch pricing.
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Topics

» Step 1: Create the source code

o Step 2: Create the buildspec file

» Step 3: Create two S3 buckets

» Step 4: Upload the source code and the buildspec file

» Step 5: Create the build project
» Step 6: Run the build

o Step 7: View summarized build information

« Step 8: View detailed build information

» Step 9: Get the build output artifact
« Step 10: Delete the S3 buckets

« Wrapping u

Step 1: Create the source code

(Part of: Getting started with AWS CodeBuild using the console)

In this step, you create the source code that you want CodeBuild to build to the output bucket. This
source code consists of two Java class files and an Apache Maven Project Object Model (POM) file.

1. In an empty directory on your local computer or instance, create this directory structure.

(root directory name)
T-- srIcC
|-- main
| “-- java
T-- test
“-- java

2. Using a text editor of your choice, create this file, name it MessageUtil. java, and then save
itin the stc/main/java directory.

public class MessageUtil {
private String message;

public MessageUtil(String message) {
this.message = message;
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}

public String printMessage() {
System.out.println(message);
return message;

}

public String salutationMessage() {
message = "Hi!" + message;
System.out.println(message);
return message;

}

This class file creates as output the string of characters passed into it. The MessageUtil
constructor sets the string of characters. The printMessage method creates the output. The
salutationMessage method outputs Hi! followed by the string of characters.

3. Create this file, name it TestMessageUtil. java, and then save it in the /src/test/java
directory.

import org.junit.Test;
import org.junit.Ignore;
import static org.junit.Assert.assertEquals;

public class TestMessageUtil {

String message = "Robert";
MessageUtil messageUtil = new MessageUtil(message);

@Test

public void testPrintMessage() {
System.out.println("Inside testPrintMessage()");
assertEquals(message,messageUtil.printMessage());

}

@Test

public void testSalutationMessage() {
System.out.println("Inside testSalutationMessage()");
message = "Hi!" + "Robert";
assertEquals(message,messageUtil.salutationMessage());

Step 1: Create the source code API Version 2016-10-06 8
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}

This class file sets the message variable in the MessageUtil class to Robert. It then tests to
see if the message variable was successfully set by checking whether the strings Robert and
Hi!Robert appear in the output.

4. Create this file, name it pom. xml, and then save it in the root (top level) directory.

<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/
maven-v4_0_0.xsd">
<modelVersion>4.0.0</modelVersion>
<groupId>org.example</groupld>
<artifactId>messageUtil</artifactId>
<version>1.0</version>
<packaging>jar</packaging>
<name>Message Utility Java Sample App</name>
<dependencies>
<dependency>
<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>4.11</version>
<scope>test</scope>
</dependency>
</dependencies>
<build>
<plugins>
<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-compiler-plugin</artifactId>
<version>3.8.0</version>
</plugin>
</plugins>
</build>
</project>

Apache Maven uses the instructions in this file to convert the MessageUtil. java and
TestMessageUtil. java filesinto a file named messageUtil-1.0. jar and then run the
specified tests.
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At this point, your directory structure should look like this.

(root directory name)

| -- pom.xml
T-- srC
| -- main
| “-- java
| "-- MessageUtil.java
T-- test
“-- java

"-- TestMessageUtil.java

Step 2: Create the buildspec file

(Previous step: Step 1: Create the source code)

In this step, you create a build specification (build spec) file. A buildspec is a collection of build

commands and related settings, in YAML format, that CodeBuild uses to run a build. Without a

build spec, CodeBuild cannot successfully convert your build input into build output or locate the

build output artifact in the build environment to upload to your output bucket.

Create this file, name it buildspec.yml, and then save it in the root (top level) directory.

version: 0.2

phases:
install:
runtime-versions:
java: correttoll
pre_build:
commands:
- echo Nothing to do in the pre_build phase...
build:
commands:
- echo Build started on “date’
- mvn install
post_build:
commands:
- echo Build completed on “date’
artifacts:
files:
- target/messageUtil-1.0.jar

Step 2: Create the buildspec file

API Version 2016-10-06 10
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/A Important

Because a build spec declaration must be valid YAML, the spacing in a build spec
declaration is important. If the number of spaces in your build spec declaration does not
match this one, the build might fail immediately. You can use a YAML validator to test
whether your build spec declaration is valid YAML.

® Note

Instead of including a build spec file in your source code, you can declare build commands
separately when you create a build project. This is helpful if you want to build your source
code with different build commands without updating your source code's repository each

time. For more information, see Buildspec syntax.

In this build spec declaration:

« version represents the version of the build spec standard being used. This build spec
declaration uses the latest version, 0. 2.

» phases represents the build phases during which you can instruct CodeBuild to run commands.
These build phases are listed here as install, pre_build, build, and post_build. You
cannot change the spelling of these build phase names, and you cannot create more build phase
names.

In this example, during the build phase, CodeBuild runs the mvn install command. This
command instructs Apache Maven to compile, test, and package the compiled Java class files
into a build output artifact. For completeness, a few echo commands are placed in each build
phase in this example. When you view detailed build information later in this tutorial, the output
of these echo commands can help you better understand how CodeBuild runs commands and

in which order. (Although all build phases are included in this example, you are not required

to include a build phase if you do not plan to run any commands during that phase.) For each
build phase, CodeBuild runs each specified command, one at a time, in the order listed, from
beginning to end.

« artifacts represents the set of build output artifacts that CodeBuild uploads to the output
bucket. files represents the files to include in the build output. CodeBuild uploads the single
messageUtil-1.0. jar file found in the target relative directory in the build environment.
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The file name messageUtil-1.0. jar and the directory name target are based on the way
Apache Maven creates and stores build output artifacts for this example only. In your own builds,
these file names and directories are different.

For more information, see the Buildspec reference.

At this point, your directory structure should look like this.

(root directory name)
| -- pom.xml
| -- buildspec.yml
T-- src
|-- main
| “-- java
| "-- MessageUtil.java
T-- test
“-- java
"-- TestMessageUtil.java

Step 3: Create two S3 buckets

(Previous step: Step 2: Create the buildspec file)

Although you can use a single bucket for this tutorial, two buckets makes it easier to see where the
build input is coming from and where the build output is going.

» One of these buckets (the input bucket) stores the build input. In this tutorial, the name of this
input bucket is codebuild-region-ID-account-ID-input-bucket, where region-IDis
the AWS Region of the bucket and account-1ID is your AWS account ID.

« The other bucket (the output bucket) stores the build output. In this tutorial, the name of this
output bucket is codebuild-region-ID-account-ID-output-bucket.
If you chose different names for these buckets, be sure to use them throughout this tutorial.

These two buckets must be in the same AWS Region as your builds. For example, if you instruct
CodeBuild to run a build in the US East (Ohio) Region, these buckets must also be in the US East
(Ohio) Region.

For more information, see Creating a Bucket in the Amazon Simple Storage Service User Guide.
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® Note

Although CodeBuild also supports build input stored in CodeCommit, GitHub, and
Bitbucket repositories, this tutorial does not show you how to use them. For more
information, see Plan a build.

Step 4: Upload the source code and the buildspec file

(Previous step: Step 3: Create two S3 buckets)

In this step, you add the source code and build spec file to the input bucket.

Using your operating system's zip utility, create a file named MessageUtil. zip that includes
MessageUtil. java, TestMessageUtil. java, pom.xml, and buildspec.yml.

The MessageUtil. zip file's directory structure must look like this.

MessageUtil.zip

| -- pom.xml
| -- buildspec.yml
‘-- src

| -- main

| ‘-- java

| "-- MessageUtil.java

T-- test

“-- java
"-- TestMessageUtil.java
/A Important

Do not include the (root directory name) directory, only the directories and files in
the (root directory name) directory.

Upload the MessageUtil.zip file to the input bucket named codebuild-region-
ID-account-ID-input-bucket.
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/A Important

For CodeCommit, GitHub, and Bitbucket repositories, by convention, you must store a build
spec file named buildspec.yml in the root (top level) of each repository or include the
build spec declaration as part of the build project definition. Do not create a ZIP file that
contains the repository's source code and build spec file.

For build input stored in S3 buckets only, you must create a ZIP file that contains the source
code and, by convention, a build spec file named buildspec.yml at the root (top level) or
include the build spec declaration as part of the build project definition.

If you want to use a different name for your build spec file, or you want to reference a

build spec in a location other than the root, you can specify a build spec override as part

of the build project definition. For more information, see Buildspec file name and storage

location.

Step 5: Create the build project

(Previous step: Step 4: Upload the source code and the buildspec file)

In this step, you create a build project that AWS CodeBuild uses to run the build. A build project
includes information about how to run a build, including where to get the source code, which build
environment to use, which build commands to run, and where to store the build output. A build
environment represents a combination of operating system, programming language runtime, and
tools that CodeBuild uses to run a build. The build environment is expressed as a Docker image. For
more information, see Docker overview on the Docker Docs website.

For this build environment, you instruct CodeBuild to use a Docker image that contains a version of
the Java Development Kit (JDK) and Apache Maven.

To create the build project

1. Sign in to the AWS Management Console and open the AWS CodeBuild console at https://
console.aws.amazon.com/codesuite/codebuild/home.

2. Use the AWS region selector to choose an AWS Region where CodeBuild is supported. For more
information, see AWS CodeBuild endpoints and quotas in the Amazon Web Services General

Reference.

3. If a CodeBuild information page is displayed, choose Create build project. Otherwise, on the
navigation pane, expand Build, choose Build projects, and then choose Create build project.
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4. On the Create build project page, in Project configuration, for Project name, enter a name
for this build project (in this example, codebuild-demo-project). Build project names must
be unique across each AWS account. If you use a different name, be sure to use it throughout
this tutorial.

(® Note

On the Create build project page, you might see an error message similar to the
following: You are not authorized to perform this operation.. This is most likely
because you signed in to the AWS Management Console as an user who does not have
permissions to create a build project.. To fix this, sign out of the AWS Management
Console, and then sign back in with credentials belonging to one of the following IAM
entities:

« An administrator user in your AWS account. For more information, see Creating your

first AWS account root user and group in the user Guide.

« An user in your AWS account with the AWSCodeBuildAdminAccess,
AmazonS3ReadOnlyAccess, and IAMFullAccess managed policies attached to
that user or to an IAM group that the user belongs to. If you do not have an user
or group in your AWS account with these permissions, and you cannot add these
permissions to your user or group, contact your AWS account administrator for
assistance. For more information, see AWS managed (predefined) policies for AWS
CodeBuild.

Both options include administrator permissions that allow you to create a build
project so you can complete this tutorial. We recommend that you always use the
minimum permissions required to accomplish your task. For more information, see
AWS CodeBuild permissions reference.

In Source, for Source provider, choose Amazon S3.
For Bucket, choose codebuild-region-ID-account-ID-input-bucket.
For S3 object key, enter MessageUtil. zip.

In Environment, for Environment image, leave Managed image selected.

w 0 N a0 WU

For Operating system, choose Amazon Linux.

10. For Runtime(s), choose Standard.

Step 5: Create the build project API Version 2016-10-06 15


https://docs.aws.amazon.com/IAM/latest/UserGuide/getting-started_create-admin-group.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/getting-started_create-admin-group.html

AWS CodeBuild User Guide

11. For Image, choose aws/codebuild/amazonlinux-x86_64-standard:corretto11.
12. In Service role, leave New service role selected, and leave Role name unchanged.
13. For Buildspec, leave Use a buildspec file selected.

14. In Artifacts, for Type, choose Amazon S3.

15. For Bucket name, choose codebuild-region-ID-account-ID-output-bucket.
16. Leave Name and Path blank.

17. Choose Create build project.

Step 6: Run the build

(Previous step: Step 5: Create the build project)

In this step, you instruct AWS CodeBuild to run the build with the settings in the build project.
To run the build

1. Open the AWS C