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Preface

Salesforce, with its immense functionalities and features, eases the functioning of an
enterprise in various areas, such as sales, marketing, and finance. Deploying Salesforce
applications is a tricky business, and it can get quite taxing for administrators and
consultants. This book will help you implement DevOps for Salesforce and explore its
features. You will learn DevOps principles and techniques for enterprise operations in
Salesforce and see how to implement continuous integration and continuous delivery using
tools such as Jenkins and Ant scripts. You will also learn how to use the Force.com
Migration Tool and Git to achieve versioning in Salesforce.

Who this book is for

If you are a Salesforce developer, consultant, or manager who wants to learn about DevOps
tools and set up pipelines for small as well as large Salesforce projects, this book is for you.

What this book covers

Chapter 1, Salesforce Development and Delivery Process, gives an overview of the traditional
Salesforce development process, including the environments used and how to set up an
environment with Eclipse and Force.com IDE. We will also discuss sandboxes and types of
sandbox.

Chapter 2, Applying DevOps to Salesforce Applications, discusses the need for DevOps in
Salesforce projects and what challenges we might face while handling the development and
deployment of large Salesforce projects.

Chapter 3, Deployment in Salesforce, shows how to deploy Salesforce code from one sandbox
to another sandbox, from one sandbox to production, and from one organization to another
organization. We will learn about the different types of code deployment and how to use
them depending on the type of project.

Chapter 4, Introduction to the Force.com Migration Tool, discusses the Force.com Migration
Tool and how to set up the tool in your environment. We will also see a sample deployment
of metadata to a developer or test sandbox using the Ant Migration Tool.
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Chapter 5, Version Control, helps you to understand source code versioning systems and
their types. We will mainly focus on distributed Git version control. We will also learn
about using Git with Salesforce projects and saving Salesforce metadata to Git.

Chapter 6, Continuous Integration, shows how to automate backups for Salesforce metadata
and push code to the Git repository using Jenkins. We will also learn how to set up our own
Jenkins server and configure it to retrieve metadata from our Salesforce sandbox.

Chapter 7, Continuous Testing, talks about code quality and continuous testing. We will
discuss the tools used in automation testing, such as Selenium and Qualitia. We will also
look at a test case in a sample Salesforce application using record and playback in
Selenium.

Chapter 8, Tracking Application Changes and the ROI of Applying DevOps to Salesforce,
discusses the basics of Bugzilla and how to track issues when they are reported by a tester
or user. We will also learn how to enhance productivity and measure ROIL.

To get the most out of this book

To follow the instructions in this book, you need a Windows system with the following
software installed:

e Java

¢ Eclipse
o Git

¢ Jenkins
o ANT

e PMD

Download the color images

We also provide a PDF file that has color images of the screenshots/diagrams used in this
book. You can download it here: https://www.packtpub.com/sites/default/files/
downloads/9781788833349_ColorImages.pdf.

[2]
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Conventions used

There are a number of text conventions used throughout this book.

CodeInText: Indicates code words in text, database table names, folder names, filenames,
file extensions, pathnames, dummy URLSs, user input, and Twitter handles. Here is an
example: "Enter apex stat into the command panel."

A block of code is set as follows:

<?xml version="1.0" encoding="UTF-8"?>

<Package xmlns="http://soap.sforce.com/2006/04/metadata">
<version>42.0</version>

</Package>

When we wish to draw your attention to a particular part of a code block, the relevant lines
or items are set in bold:

<?xml version="1.0" encoding="UTF-8"?>

<Package xmlns="http://soap.sforce.com/2006/04/metadata">
<version>42.0</version>

</Package>

Any command-line input or output is written as follows:

$pmd -d "Source Path" -R apex-ruleset -language apex -f CSV > "Destination
Ptah\ReportName.csv"

Bold: Indicates a new term, an important word, or words that you see on screen. For
example, words in menus or dialog boxes appear in the text like this. Here is an example:
"Enter the Project name and Organization Settings details for connection."

Warnings or important notes appear like this.

Tips and tricks appear like this.

[3]
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Get in touch

Feedback from our readers is always welcome.

General feedback: Email customercare@packtpub.com and mention the book title in the
subject of your message. If you have questions about any aspect of this book, please email
us at customercare@packtpub.comn.

Errata: Although we have taken every care to ensure the accuracy of our content, mistakes
do happen. If you have found a mistake in this book, we would be grateful if you would
report this to us. Please visit www.packt .com/submit-errata, selecting your book, clicking
on the Errata Submission Form link, and entering the details.

Piracy: If you come across any illegal copies of our works in any form on the Internet, we
would be grateful if you would provide us with the location address or website name.
Please contact us at copyright@packt .com with a link to the material.

If you are interested in becoming an author: If there is a topic that you have expertise in
and you are interested in either writing or contributing to a book, please visit

authors.packtpub.com.

Reviews

Please leave a review. Once you have read and used this book, why not leave a review on
the site that you purchased it from? Potential readers can then see and use your unbiased
opinion to make purchase decisions, we at Packt can understand what you think about our
products, and our authors can see your feedback on their book. Thank you!

For more information about Packt, please visit packt .com.
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Salesforce Development and
Delivery Process

Before we jump into the DevOps process for Salesforce or how we can apply DevOps to
Salesforce applications, we will first have a look at how typical or traditional Salesforce
development is done in organizations.

In this chapter, we will learn about the traditional development process of Salesforce
applications. There will be an overview of some Salesforce concepts such as the sandbox,
including the different types of sandboxes and how they are differentiated from each other.
We will see the development process of the Recruiting application, which is our sample
application, and explain Salesforce concepts. We will also discuss the technical challenges
we face in the development, deployment, and delivery of Salesforce applications. We will
discuss the life of a Salesforce developer without DevOps and the need for DevOps.

In this chapter, we will learn about the following topics:

e The typical Salesforce development process (without DevOps)
Sandboxes

Eclipse for Salesforce development
¢ Business and technical challenges
The need for DevOps
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The typical Salesforce development process
(without DevOps)

Salesforce development is different from other stack development platforms. Everything
you need to develop an application is available on the cloud. There is no need to install any
software. The main drawback of sandbox-based development is that a sandbox does not
provide versioning of your code. So, if someone overwrites your code, then you cannot get
a previous version of the code. This causes a big mess in large projects where multiple
developers are working on the project.

We will start development by creating our own Salesforce Developer Edition account for
free. Register with Salesforce for a free-tier account and test it out. Here are some guidelines
for new Salesforce users to create their own Salesforce application using https://

developer.salesforce.com/signup:

1. Log in to your Salesforce account and provide your username and password.

2. Go to setup on top-right corner of your screen. Search for Apps in the Quick Find
box then select Apps. You will see the welcome page for apps. On the welcome
page, you will see some apps that are enabled for your organization.

3. We want to create a new application. Click on the New button. As you are a new
user, select Custom App. Enter Recruiting as the app label name. An app is a
collection of tabs that are used to create functionality. Users can switch between

apps:

[6]
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&« C | @ Secure | https//ap5.salesforce.com/ui/setup/tab/TabSetWizard ¥
30 Days Remaining [CCS iy -
salesforce Search —
ln\ arch —= priyankadive ¥  Setup  Help & Training m
Home Contacts Accounts Leads O itis Reports Chatter Files Products Forecasts Quotes +

Take Salesforce with you wherever you go.

salesforce

Run your business from any mobile device with the Salesforcel Mabile App.

Quick Find arch New Custom APP Help for this Page @

Expand Al | Collapse Al

Lightning Experience Step 1. Enter the Details| e

Fill in the fields below to define the custom app.

Salesforce1 Quick Start

‘Custom App Information 1 =Reguired Information
Force.com Home

AppLabel | Recruiting
Administer

AppName | Recruiting
*| Manage Users

») Manage Apps

»/ Company Profile
»| Security Controls
*| Domain Management =
»/ Communication Templates

» Transiation Workbench

+| Data Management

+) Mobile Administration 2

Description  |Racruiting test app for CI CD

Next |, Cancel

4. On the next screen, you can choose the image that will be used as the application
logo. For testing, you can use the default image or upload an image of your
choice. You can change it later on.

5. The next screen lets you specify which tabs you want to see on your application.
There are already some standard and custom tabs available for you to choose
from, or you can create your own custom tabs. For the sample application, you
can accept the default and move to the next page. The Home tab will be present
as the default tab.
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6. On the next screen, you need to choose the user profiles that will have access to

this application:

& C | @ Secure | https://apS5.salesforce.com/ui/setup/tab/TabSetWizarc

New Custom App

Expand Al| Collapse AX

Lightning Experience

Salesforce1 Quick Start =
enu. You may specify this c:
isers who have the profile will
Force.com Home

Help for this Page @

‘ (@ "2 custom app s set as the defaut for a pofile, then you camnat make it invisile
for that proflle. Both the Visible and Default checkbaxes will be read-only

Administer

»| Manage Users

») Manage Apps

») Company Profile

*| Security Controls

» Domain Management

») Communication Templates Marketing User

+) Translation Workbench

» Data Management

*| Mobile Administration

» Desktop Administration

>/ Lightning for Outiook
%) Lightning Sync System Administrator

Profile

Contract Manager

Read Only
Solution Manager

Standard User

»/ Email Administration
+1 Google AppS
*I Data.com Administration

Build

> Customize

# visile Default

2

LUV NN

Previous | Save | Cancel

Save

7. Make it visible to the Standard User and System Administrator profiles.

8. Save it and it's done.

Traditional deployment

There are two ways to deploy code to test in a sandbox or production environment:

e Change sets: A change set is used to move changes from a development sandbox
to a production environment. Change sets do not contain data. Change sets are
best for deploying the same components to multiple organizations. Change sets
are good for small deployments, but not preferred for large deployments. The
Force.com Migration Tool can be used for large deployments as deployment

components can be easily managed.

¢ Force.com Migration Tool: Using the Force.com Migration Tool requires some
setup. It is scriptable, so it is used for a multistage release process, where we can
easily have scripted retrieval and deployment of components. Repetitive
deployments using the parameters can be done. We can retrieve all metadata in
the organization, make changes using the editor, and deploy the same subset of

components.

[8]
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Issues with traditional deployment

No versioning is provided in a sandbox environment, so it becomes difficult when multiple
developers are working on a project and are not in sync. Keeping track of all changes in
project can look like finding a needle in a haystack. Deployment with a change set is not
recommended for large projects and creating a change set is not scriptable. So it becomes a
repetitive task.

The Force.com Migration Tool is good for large projects, but we do not have versioning, so
we cannot revert code to its previous version. Also, we are not able to track changes done
by developers.

We have different environments, such as development, test, stage, and production, in
almost all technical stacks. In Salesforce, we use a sandbox for development and test
environments. Sandboxes come in different types as per our requirement, and we can
choose which sandbox to use. Let's look at the different types of sandboxes.

Sandboxes

"Sandbox is copy of your production organization that contains the same configuration
information or metadata, such as custom objects and fields, process builders, flows, and so
on.”

A sandbox is similar to the dev, test, and stage environments in other technology stacks.
They are mainly used for the development of Salesforce applications and testing of newly
developed features. We do not want to make changes in the production environment
directly without testing it thoroughly. So we need these different types of sandboxes;
depending on what we can do with them, we can choose which one to use. Some sandboxes
only have metadata from production, and some may have both metadata and data in them.
Sandboxes also vary in size. Let's see how they differ.

A sandbox is used to develop and test applications. Depending on the type of sandbox you
use, it may also include a copy of the data from your production organization. A sandbox is
completely isolated from the production organization, so any changes the developers make
won't compromise the data, applications, or day-to-day activities of the other users in the
production organization. It is ideal for developing complex customizations to minimize
risks.

[9]
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There are various types of sandboxes:

¢ Developer: A Developer sandbox is used for development and testing. It
provides a separate environment for coding and testing changes done by
developers. According to Salesforce standards, one Developer sandbox should be
used by one developer for coding at a time, but it is possible for multiple
developers to log in at a time. However, a Developer sandbox does not keep
track of changes done in it so there are lots of possibilities that developers may
overwrite each other's code. A Developer sandbox has a copy of metadata from
production. It does not contain data.

¢ Developer Pro: A Developer Pro sandbox is also used for development and
testing purposes, but this sandbox comes with increased storage size. Because of
the increased storage size, this sandbox can handle more development workloads
and can be used for data load and integration testing.

e Partial Copy: A Partial Copy sandbox contains all the metadata from your
production organization, and it also contains a sample of the production
organization's data, which is defined in the sandbox template while creating a
Partial Copy sandbox. As this sandbox contains sample data, it is mainly used for
testing purposes. We can use a Partial Copy sandbox for development, testing,
and even for training purposes. Most people do not recommend them for load
testing purposes.

e Full: A Full sandbox is a replica of your production organization. It contains all
the metadata and data from the production organization. It contains all data,
which includes records, attachments, and so on. You can use sandbox templates
to decide which data to copy from the production organization to the Full
sandbox, depending on which testing operations you want to perform. A Full
sandbox can be used for many purposes and supports load testing, performance
testing, and staging. It is difficult to use a Full sandbox for development because
it needs a long refresh interval.

Eclipse for Salesforce development

First, we will go through how we can use Eclipse for Salesforce application development.
We will start from the very basic steps, such as installing Eclipse and Force.com IDE,
followed by configuring Git with Eclipse.

[10]
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Installing Eclipse Neon with the Force.com IDE
plugin

We will start by installing Eclipse on the developer machine. To install Eclipse, you should

have a minimum of Java 6 installed. If it is not installed, you can install it from the official
website at https://java.com/en/download/.

We are going to install Eclipse Neon. Java version 7 is required for Eclipse Neon.
The following are the prerequisites for a development environment for Salesforce:

¢ Operating systems:
e Windows 7, 8, or 10
e macOS 10.7, 10.8, 10.9, 10.10, or 10.11
e Ubuntu 12.04 LTS or 14.04 LTS

¢ Java SE Development Kit (JDK), Runtime Environment 8 or later (Java
download page).

The installation steps are as follows:

1. Eclipse 4.5 or later is recommended. Go to the download site at https://www.
eclipse.org/downloads/.

2. Select the appropriate executable package for the operating system you are
using.

3. Once the download is complete, you can proceed with Eclipse installation.
Double-click on the . exe file if you are using Windows.

4. The Eclipse IDE for Java Developers distribution is the recommended installer.

5. Choose an installation folder for Eclipse and click on INSTALL. It will take some
time to install Eclipse.

6. After completing the installation, launch Eclipse. Select the workspace for
Eclipse.

7. You will see the welcome page for Eclipse.

Now we have installed Eclipse on our system, we can move forward with the installation of
Force.com IDE.
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The following are the steps to install Force.com IDE:

1. Launch Eclipse, go to the Help option and choose the Install New Software
option from the drop-down list:

& workspace - Java - Eclipse - ] X
File Edit Mavigate Search Project Run Window Help

i Witk Q- Q- @ @& Welcome = | &
[2 Package Explorer 3 = 0 o bopEins Bl Task List 32 = g
; Search = P
- - g = o =

= s ¥ [ = i

Show Contextual Help _ eix

Show Active Keybindings... Ctrl+Shift+L F 2 b Al b Ad

nd Q4 Al Ructi.

Tips and Tricks...

&7 Report Bug or Enhancement...
Cheat Sheets...

%y Perform Setup Tasks...

‘i‘) Check for Updates
<= Install New Software...
®  Installation Details

~ o= Qutline 32 =0
i} Eclipse Marketplace...
© About Eclipse An outline is not available,
[*! Problems &2 ¢ - = 08
0 items
Description Resource Path Location Type

2. Click Add.
3. In the Add Repository dialog, set the name to Force.com IDE and the location
tohttps://developer.salesforce.com/media/force-ide/eclipsed5:
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) | & '

file Edt | Available Software »

[ w | Select asite or enterthe location of a site ’-\)‘" = | &

12 Package - =g
Work with: | type or select a site - Add... IR 1]

Find more software by working with the "Available Software Sites” preferences.

type filter text b Acti.
MName Version
1) [ N
[ @ There is no site selected. = Add Repository %
Name: | Force.com Local..
Location: | s//developer.salesforce.com/media/force-ide/eclipseds Archive...
* 0
? OK Cancel
Select All Deselect All - : able.
Details
£] Show only the latest versions of available software [/ Hide items that are already installed
Group items by category What is already installed?
[[] Show only software applicable to target environment
Contact all update sites during install to find required software
T =

Sy o a C
I.__?,' Back lext Finish Cancel

4. Click OK.

5. If you are not using Java 8, then deselect Show only the latest versions of
available software, and it will show an older version of the plugin.

6. Eclipse will show a list of all available plugins. Select the Force.com IDE plugin,
and then click Next.

7. In the Install Details dialog, click Next.
Review the licenses, accept the terms, and click Finish.

9. Eclipse starts downloading Force.com IDE and installs it and other required
dependencies. Once the installation is completed, you need to restart Eclipse to
reflect the changes. Click Yes.

S
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10. When Eclipse restarts, select Window | Open Perspective | Other. Select
Force.com and then click OK:

e
File Edt Source Refactor Navigate Search Project Run ndow Help
- LY CHB-O "R H OISO S - - - - Quick Access| .| [ | |8
8 Package Explorer 5% B % v=n © Open Perspective o X Bl Task List 13 =0
= T i 2
F b AN b Activate.
2= Outline &2 =0
An outline is not available.
==
v =5

[£] Problems 53
Oitems
Description Resource Path Location Type

We are done with setting up the Salesforce development environment in Eclipse.

Configuring a Force.com project in Eclipse

We have a Salesforce application, and we want Salesforce code in the local workspace we
just created using Force.com IDE:

1. Right-click on the Package Explorer area, then choose New and select Force.com
Project:
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& workspace - Force.com - Eclipse
File Edit Source Refactor Navigate Search Project Run  Window Help
o : AE - Q-EC ~ - - - -
[# Package Explorer 1 BEae|ls =0
New » X Force.com Project
Show In Aleshiftew > [ Project.
Copy e & ApexClass
Copy Qualified Name XM Apex Class from WSDL
= Pan;e Ctrl+V X Visualforce Component
Delete Delete % Visualforce Page
X ApexTrigger
g Import. & ApexTest Suite
iy Export... . .
= X Lightning Bundle
Refresh F5 X Custom Application
X Custorn Object |
|*! Problems 53 X HomePage Component !
0 items X HomePage Layout
Description " M Letterhead Path
X Profile
X Worlkflow
(7 Folder
7 File
1 Example..
= Other.. Crl=N

2. Create a new Force.com project. You need to provide details about your project.
Enter the Project name and Organization Settings details for connection:

¢ Username: Provide a username and append the sandbox name to it.
¢ Password: Provide a password for the given username.
¢ Security Token: You need to provide a security token for the sandbox.
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¢ Environment: Choose the environment you are using, such as sandbox
or Production Edition:

& New Force.com Project O >
Create a Force.com Project
Choose a name for your project and configure the connection settings for your X

organization.

Fields marked with an asterisk (*) are required.,

*Project name: Recruiting
Crganization Settings

Usemome: (S | ot
Don't have an arganization

*Password: | sssssssnes yet? Sign up for a free
| Developer Edition organization,

Security Token: | RN EENENEERER RIS

*Environment: | Production/Developer Edition ~ | Sign Up Now!

Connection Settings
Timeout (sec): 400 12 (max 600)
See Proxy Settings for connecting through a proxy server

? < Back Mext = Finish Cancel

3. Once you have filled in all the details, click Next.

We will get all the code in Eclipse from Salesforce. Now, whatever changes a developer
makes in Eclipse will be in sync with the sandbox being used.
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Technical and business challenges

Following traditional methods for the deployment of Salesforce projects is time-consuming.
Also, the major problem is with versioning of code, which causes issues in every
environment. A particular feature may run perfectly in a Developer sandbox, but we might
face issues in production. Tracking every change done by developers and administrators is
very difficult, so the miscommunication between teams can result in failed deployments or
delay in product delivery.

We can consider scenario where a particular feature needs to be launched as soon as
possible and we are facing deployment issues. We may not able to resolve it in time and
this will impact on our customers and business as well. We will face challenges such as the
following;:

Failed deployments

Unable to track issues

No code coverage
Failed test cases

We need to streamline all these issues and have one solution which will solve almost all
problems; here, DevOps comes into the picture!!

DevOps for Salesforce?

Yes, we can apply DevOps practice to Salesforce projects and achieve continuous
integration and deployment, and continuous testing for Salesforce projects as well. In
DevOps, we have a rich toolset that can also be used for Salesforce projects.

Let's try to cover this step by step. The first and most important consideration is how we
can achieve versioning in Salesforce where the Salesforce sandbox itself doesn't keep
versions of code stored. A Salesforce sandbox stores only a minimal amount of information
about changes, such as which user made the previous change and its timestamp.
Obviously, this information is not enough to achieve full versioning. We can use a very
popular source code management tool, Git for Salesforce projects, where the sandbox will
be in sync with the Eclipse workspace and Git repository.

[17]



Salesforce Development and Delivery Process Chapter 1

Salesforce provides a very useful tool for migration of metadata from a local repository to a
sandbox, which is the Force.com Migration Tool. The Force.com Migration Tool is an Ant-
based tool for moving metadata from a sandbox to local repositories. With the Force.com
Migration Tool, we can perform operations such as retrieving metadata from a sandbox
and deploying metadata to a sandbox.

Using this Force.com Migration Tool with Jenkins, we can build our continuous integration
jobs. Jenkins is an automation server that allows us to automate tasks such as building,
testing, and deploying software on a particular environment. Jenkins is written in Java
programming language and allows us to create continuous integration jobs. In later
chapters, we will see how to use the Force.com Migration Tool with Jenkins and automate
continuous integration tasks in Salesforce projects.

Finding issues can be like finding a needle in haystack. We need to track issues in our
project. There are many applications present that we can use in our projects, such as Bug
Tracker and Jira. This helps us to get an idea about issues in our project and in which
environment they are present; also, it helps us be on track and stay updated. We will see
some of these applications in detail in later chapters. We will also see how we can integrate
these tools and have a CI-CD pipeline for Salesforce projects.

Achieving continuous testing with Salesforce is possible with the help of tools such as
Selenium and Qualitia. Selenium is a testing framework that is used to test web
applications. Qualitia is a scriptless automation tool that helps to create test cases without
writing scripts/code.

Do you still have doubts about applying DevOps to Salesforce? The answer can be positive
or negative, but, wait, do not mark it as your final answer because you have still to read the
following chapters, where we will try to provide a clearer idea about using DevOps tools
for Salesforce projects. Also, we will cover some examples and real-time scenarios about
DevOps and Salesforce, so stay tuned!
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Summary

In this chapter, we got an overview of the traditional Salesforce development process,
which environments are used for Salesforce development, and how we can set up a
Salesforce development environment with Eclipse and Force.com IDE. Also we looked into
sandboxes and the types of sandboxes used in Salesforce projects, and how they differ from
each other.

We also got some information about traditional deployment methods used for Salesforce
projects, such as change sets and the Force.com Migration Tool and discussed which
method is suitable for small and large projects. We also looked into technical and business
challenges in Salesforce.

In the next chapter, we will see how we can apply DevOps for Salesforce projects. We will
compare other technical stacks with Salesforce and see how applying DevOps to Salesforce
is different than DevOps in other technical stacks. We will also discuss various ways to
apply DevOps to Salesforce.
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Applying DevOps to Salesforce
Applications

In the previous chapter, we learned some basics about the Salesforce development process,
what a sandbox is, the different types of sandbox, and how to choose a sandbox according
to our needs. We developed our own recruiting application using Salesforce, followed by
learning the traditional ways used for Salesforce deployment. We also had a look at the
issues we face during traditional deployments of Salesforce applications. We learned
Salesforce development setup with Eclipse. We discussed applying DevOps to Salesforce
applications.

In this chapter, we will discuss why there is a need for DevOps in Salesforce applications.
We will also discuss the problems we face while working on big projects that involve large
numbers of developers, testers, and so on. We will try to get a clear idea about how
applying DevOps for Salesforce is different from other tech stacks such as simple Java
application stacks. We will differentiate between the development process involved in
Salesforce applications and that of other tech stacks such as Java, PHP, Ruby, and so on. We
will also see in detail the DevOps process in Java applications to get a clearer idea about the
DevOps continuous integration and delivery process using DevOps tools. We will go
through a step-by-step process to set up a simple continuous integration pipeline with
Jenkins and Git. We will also learn how to install required plugins, configure the Maven
plugin in Jenkins, and how to add a Jenkins webhook URL in a GitHub project; we'll also
implement continuous deployment using the Jenkins plugin. Finally, we will see how we
can deploy our code whenever any changes are pushed to GitHub.

In this chapter, we will learn about the following topics:

¢ The need for a DevOps process in Salesforce development.

¢ The differences between DevOps for Salesforce and DevOps for other tech stacks.
For example, the typical DevOps process for a Java development stack
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The need for a DevOps process in
Salesforce development

As discussed in the previous chapter, we can apply DevOps practices in Salesforce projects
to achieve faster delivery of applications. The question arises, Why do we need DevOps?

Let's discuss some normal development practices in Salesforce projects. In Salesforce,
everything is on the cloud, you just need a browser and internet connection to start
developing your application. But as the development team grows, the complexities of
building different features and deploying them in a production environment also become
difficult. Although we can use different types of sandbox according to our need, managing
the deployment process is still a time-consuming task.

Given that multiple developers are working on different features in different sandbox
environments, we need to cherry-pick some features from those environments and deploy
them to a user acceptance testing (UAT) environment. This process is error-prone as it
involves human interaction at various phases. Also we don't have any system for version
control to manage changes done by developers.

Let's assume that somehow we managed to work with multiple developers with multiple
sandbox environments and without managing the source code (that is just a hypothetical
case but consider it is possible). What about testing new features in your application, and
more importantly ensuring that nothing breaks in the previous application? Achieving this
with manual testing would require a large number of testers and still we can't ensure that
we have tested each and every feature right from login to some complex feature we just
introduced in our application.

Why make such a mess when we can achieve more a streamlined delivery with the help of
DevOps? DevOps reduces the time of delivery and makes the process less prone to errors;
tracking applications becomes easier with a different set of open-source tools. We can
improve the Salesforce application development process by integrating it with a DevOps
toolset such as Git to maintain our source code version. We can integrate Jenkins for the
deployment of Salesforce applications. We will see how to do this in more detail in Chapter
6, Continuous Integration.

DevOps helps applications in other stacks to get more productive and follow a faster
delivery process. We can achieve fast delivery in Salesforce projects with some
modifications to the development and delivery processes. DevOps will impact everyone
who is involved in Salesforce application development, testing, and deployment directly or
indirectly, along with other end users.
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The differences between DevOps for
Salesforce and other tech stacks

Applying DevOps in Salesforce is different from other environments; let's look at this step
by step.

First, we will talk about the development process. Salesforce development is easy to start
with because you don't need any installations and extra setup on your development
machines. All you need is an internet connection and a browser supported by Salesforce
platforms, such as Internet Explorer, Google Chrome, Safari, and so on. As we
demonstrated in the previous chapter, a sample application in Salesforce is easy to develop
with some clicks as Salesforce provides some existing applications and tabs for you to
reuse. We can create some custom tabs in our application according to our requirements.
When it comes to other tech stacks such as Java, to get started with development we need to
install Java on our machines and set up some environment variables.

In tech stacks such as Java, JavaScript, PHP, and Ruby, the most common thing is using
version control systems such as Git, CVS, SVN, and so on, which help to keep track of
application changes done by each developer. Version control systems make it possible for
multiple developers to work on a single project or module without overwriting each other's
changes. In some situations, such as when something goes wrong and unfortunately we
need to roll back updates, version control is very useful.

When we have a small team of one or two developers working on a Salesforce application,
we may not need to use version control. But when it comes to teams with multiple
developers working on different sandboxes, developing different features releasing at
different timelines or sprints, it becomes necessary to have version control for a streamlined
development and delivery process.

There are some ways to deploy changes to Salesforce production organizations, such as
using Change Set, Eclipse, and Ant. For deployment using Change Set, you need to connect
organizations using Deployment Connection. Eclipse uses metadata for deployment and it
is mostly used by developers. Using Ant for deployment, we can perform file-based
deployment to production organizations.
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Example - the typical DevOps process for a
Java development stack

The prerequisites are as follows:

e Java version 1.6 or above
e Apache Maven 3.5.2
¢ Jenkins server

Note: Use latest version of software available. In future, the previous
versions may not be compatible.

If you haven't already installed Java, you can download it from the official website: https:/

/java.com/en/download/.

Use the following commands for this sample CI/CD application. I will be using an Ubuntu
16.04 instance for setup. So let's start by installing Java.

Log in to your Ubuntu server machine as a normal user. We need a user with sudo access
for installing packages on the machine. I will be using the Ubuntu username for this
example:

# sudo apt-—-get update
# sudo apt—-get install default-jdk

The previous commands will install Java version 8 on the machine. Verify this with the
following command:

Note: The same setup should work if the Java version is incremented to a
stable version.

$java -version

openjdk version "1.8.0_151"

OpenJDK Runtime Environment (build 1.8.0_151-8ul51-bl12-0ubuntu0.16.04.2-
bl2)

OpendDK 64-Bit Server VM (build 25.151-bl2, mixed mode)
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Now, we have Java in place, so we will move on to the installation of Maven. The
installation steps are as follows:

1. Download Maven from the official website:

Swget
http://www—eu.apache.org/dist/maven/maven-3/3.5.2/binaries/apache-m
aven-3.5.2-bin.tar.gz

2. Extract the package using the following;:

S$tar —-xvf apache-maven-3.5.2-bin.tar.gz
3. We need to set up environment variables. Add a path to .bashrec:

$export M2_HOME=/home/ubuntu/apache-maven-3.5.2
$export PATH=${M2_HOME}/bin:${PATH}
$source ~/.bashrc

4. Verify whether Maven was installed on your machine:

$ mvn —-v

Apache Maven 3.5.2 (138edd61£fd100ec658bfa2d307c43b76940a5d7d;
2017-10-18T07:58:132)

Maven home: /home/ubuntu/apache-maven-3.5.2

Java version: 1.8.0_151, vendor: Oracle Corporation

Java home: /usr/lib/jvm/java-8-openjdk-amdé4/jre

Default locale: en_US, platform encoding: ANSI_X3.4-1968

OS name: "linux", version: "4.4.0-1049-aws", arch: "amd64", family:
"unix"

We will create a project in Maven. Here we will be using the official Maven example Maven
in 5 Minutes. You will find a link in the References section.

Let's move on to creating a sample project in Maven:

$mvn archetype:generate -Dgroupld=com.mycompany.app -DartifactId=my-app -
DarchetypeArtifactId=maven—archetype—quickstart -DinteractiveMode=false

It will take some time to download dependencies. After completing execution of command,
it will create a directory with value passed to DartifactId thatismy-app.

In this example, src/main/java contains source code, src/test/java has test code, and
pom.xml contains all information required to build the project.
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The following is the source code we have from the sample app:

cat src/main/java/com/mycompany/app/App.java
package com.mycompany.app;
/**

* Hello world!

*

*/

public class App

{
public static void main( String[] args )
{

System.out.println( "Hello World!" );

}

}

Now we will build our sample project:

#mvn package

This will compile the project and create a JAR in the target folder as my-app-1.0-
SNAPSHOT. jar.

Test the JAR with the following command:

#java -cp target/my-app-1.0-SNAPSHOT.jar com.mycompany .app.App

We get the following output:

Hello World!

So, we got our sample application running but what if we have many developers working
on the project? We need a version control tool and some standard procedure for deploying
this project to the server environment. For this, we will follow our sample DevOps pipeline
with Git and Jenkins.

Git is a version control tool that helps us to track changes in our source code and coordinate
our work with different developments. It is the most commonly used version control tool
nowadays. We will have a look at Git in depth in chapter 5, Version Control. For this
sample pipeline, we can use a GitHub account.

Create a repository on GitHub and push sample code to this repository:

$cd my-app

$Git init

$Git add .

$Git commit -m "first commit"
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$Git remote add origin https://Github.com/priyankadive/devops—sample.Git
$Git push -u origin master

Now that we have our version control ready, we will move on to the next step in using a
continuous integration and continuous delivery process using Jenkins.

Jenkins is an open-source tool written in the Java programming language. It is used to
automate continuous integration and continuous delivery jobs. We will see Jenkins in detail
in chapter 6, Continuous Integration.

Let's get started with Jenkins:

1.
2.
3.

Install Jenkins. I have installed Jenkins on an Ubuntu server.

Log in to the Jenkins server.

Install the required Jenkins plugins on the Jenkins server using the following
process.

Go to Manage Jenkins | GitHub Plugin and search for maven plugin.

Install the Maven plugin in Jenkins if it was not installed while setting up
Jenkins. You need to configure Maven in Jenkins Global Tool Configuration as
we have already installed it.

Configuring Maven in the Jenkins server
Go to Manage Jenkins | Global Tool Configuration.

We have already installed Maven on our machine. So enter a name for the Maven
installation and the M2_HOME path as follows:

Maven
Maven installations Maven
Name mavend_5_2
MAVEN_HOME /ome/ubuntu/apache-maven-3.5.2
Install automatically @
Delete Maven
Add Maven
List of Maven installations on this system
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Let's configure our Jenkins job to build our sample project:

1. Click on create new jobs:

@ Jenkins @i search @ admin |logout
Jenkins ENABLE AUTO REFRESH

= New ltem [fadd description
& People Welcome to Jenkins!

= Build History .
Please create new jobs to get started.
e Manage Jenkins

& My views
4. Credentials

Ll New View

Build Queue =

No builds in the queue.

Build Executor Status =

1 ldle
2 Idle

2. Create a Jenkins job with the Maven plugin. Provide the job name devops-ci-
cd (you can choose another project name, if you want):
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admin | log out

Jenkins

Enter an item name

devops-ci-cd

» Required

) a..]-\ Freestyle project

L

‘[— This is the central feature of Jenkins. Jenkins will build your project, combining any SCM with any build system, and this can be even used for
— something other than software build

Maven project
Build a maven project. Jenkins takes advantage of your POM files and drastically reduces the configuration.

Pipeline
JUJ Orchestrates long-running acfivities that can span multiple build slaves. Suitable for building pipelines (formerly known as workflows) and/or
organizing complex activities that do not easily fit in free-style job type.

Multi-configuration project
Suitable for projects that need a large number of different configurations, such as testing on multiple environments, platform-specific builds, etc

@
= Folder

g |/ Creates a container that stores nested items in it. Useful for grouping things together. Unlike view, which is just a filter, a folder creates a separate
namespace, so you can have multiple things of the same name as long as they are in different folders.

GitHub Organization
Scans a GitHub organization (or user account) for all repositories matching some defined markers.

Multibranch Pipeline
| |/ Creates a set of Pipeline projects according to detected branches in one SCM repository.
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3. In the Source Code Management section, provide the Git URL of your project.

Provide credentials to clone the repository in Jenkins:

Source Code Management

None

O Git

Repositories

Repository URL  hitps:/fgithub.com/priyankadive/devops-sample.git

Credentials -none- ¥ o= Ade
Branches to build

Branch Specifier (blank for 'any’) | “/master
Repository browser (Auto)

Additional Behaviours Add ~

Subversion

@
@
Advanced...
Add Repository
(2]
Add Branch
2 @
@

4. Choose GitHub hook trigger for GitScm polling in Build Triggers. If Jenkins
receives a PUSH GitHub webhook from the preceding repository, it will trigger

this job:

Build Triggers

Build whenever a SMAPSHOT dependency is built
Trigger builds remotely (.., from scripts)

Build after other projects are built

Build periodically

GitHub hook trigger for GITSem polling

Poll SCM

! I'H. ! I'\. ! I@' Iﬁl

@ @
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5. Provide a path to root pom. xm1. It will be a relative path to the module root. In
Build, add Root POM as pom. xml and Goals and options as package:

Build
Root POM pom.xmi (2]
Goals and options package '@'

Advanced...

6. Save your work and click on Build now.

This will create my—app-1.0-SNAPSHOT. jar in
the /var/lib/Jenkins/workspace/target folder. You can check the console logs while

the project build is in progress.

Once the JAR is successfully built, you can see the console logs as shown in the following
screenshot:

[INFO] Building jar: /var/lib/jenkins/workspace/devops-ci-cd/target/my-app-1.0-SNAPSHOT. jar

0 1

[INFO] BUILD SUCCESS

4 S S

[INFO] Total time: 15.739 s

[INFO] Finished at: 2018-02-25T10:06:082Z

[INFO] Final Memory: 20M/49M

[INFO] = e e e e e e e e e e e e e e e e e e e e e

[JENKINS]| Archiving /var/lib/jenkins/workspace/devops-ci-cd/pom.xml to com.mycompany.app/my-app/l.0=SNAPSHOT/my-app=-1.0=-SNAPSHOT.pom
[JENKINS] Archiving /var/lib/jenkins/workspace/devops-ci-cd/target/my-app-1.0-SNAPSHOT.jar to com.mycompany.app/my-app/1.0-
SNAPSHOT/my-app-1.0-SNAPSHOT. jar

channel stopped

Finished: SUCCESS

We have completed a continuous integration job successfully. Now, we need to add the
Jenkins webhook URL in the GitHub settings to trigger a Jenkins build whenever someone
pushes code to our GitHub project.
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Adding a Jenkins webhook URL in a GitHub
project
To add a Jenkins webhook URL, you need to perform the following steps:

1. Grab your GitHub webhook URL from Manage Jenkins | Configure System |
GitHub Web Hook Section.

Example URL: https://<your-domain-name or IP address>/web-—
hook/

2. Go to GitHub | Choose your project. Go to Settings and select Integrations and
Services. Click on Add service and search for Jenkins. As a result, you will see
two service: Jenkins (Git plugin) and Jenkins (GitHub plugin). Choose one
according to your project. We are going for Jenkins (GitHub plugin):

Okay, that hook was successfully deleted. x
priyankadive / devops-sample @ Unwatch~ | 1 #Star 0  YFork 0
Code Issues 0 Pull requests 0 Projects 0 Wiki Insights £} Settings
Options Installed GitHub Apps

Collaborators
GitHub Apps augment and extend your workflows on GitHub with commercial, open source, and homegrown

Branches tools.

Webhooks Services Add service ~

Available Services

Integrations & services . o . . .
Services are pre-built integrations that perform certain actions whe

Deploy keys | jenki |

Jenkins (Git plugin)

® 2018 GitHub, Ine.  Terms  Privacy Security Status  Help Contact GitHub APl Training Shop Blog About

3. Add your Jenkins webhook URL and click on Add service:
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priyankadive / devops-sample @ Unwatch~ | 1 *Star 0  YFork 0
Code Issues 0 Pull requests 0 Projects 0 Wiki Insights £} Settings
Options Services [ Add Jenkins (GitHub plugin)

Collaborators
Jenkins is a popular continuous integration server.

Branches
Using the Jenkins GitHub Plugin you can automatically trigger build jobs when
Webhooks pushes are made to GitHub.
Integrations & services Install Notes
Deploy keys

1. "Jenkins Hook Url" is the URL of your Jenkins server's webhook endpoint. For
example: http://ci.jenkins—ci.org/github—webhook/ .

For more information see https://wiki.jenkins-ci.org/display/JENKINS/GitHub+plugin.

Jenkins hook url

Active
We will run this service when an event is triggered.

4. Verify that the hook is working by clicking on Test service. It will send our test
payload to the Jenkins server. If everything is working fine, then we will see a
green check mark before the Jenkins webhook:

Options Installed GitHub Apps
Collaborators

GitHub Apps augment and extend your workflows on GitHub with commercial, open source, and homegrown
Branches tools.

Webhooks Services Add service ~

Integrations & services

—'—buili integrations that perform certain actions when events occur on GitHub.
Last delivery was successful.
Deploy keys

v Jenkins (GitHub plugin) Edit Delete

To test your continuous integration pipeline, add some changes in the README file
we created. Push changes to GitHub.
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5. In Jenkins, you can see the "devops-ci-cd" build is automatically started as
shown in the following screenshot:

Jenkins devops-ci-cd

4 Back to Dashboard
Ol status

B Workspace

&) Build Now

(Y Delete Maven project
"' Configure

£ Modules

[7] GitHub Hook Log

Build History
find

#2 25-Feb-2018 10

an 25-Feb-2018 10

28

E RSS for all 5] RSS for failures

Maven project devops-ci-cd

=
i Workspace

A0000030

/ Recent Changes
| S—

E Latest Test Result (no failures)
B Latest Test Result (no failures)

Permalinks

¢ Last build {#1), 22 min ago

+ Last stable build {#1}, 22 min ago

» Last successiul build (#1),_22 min ago
» Last completed build (#1), 22 min ago

Continuous deployment

We have completed the continuous integration step. When source code is updated in a
GitHub project, our Jenkins server will build a . jar file. We need to deploy the updated
code to a remote server. SSH is secure shell protocol widely used to securely log in to
remote systems. In this sample application, we will be using the Publish Over SSH plugin.
It is used to send build artifacts and execute commands on remote server using the SSH

protocol.
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Installing the Publish Over SSH plugin in a Jenkins
server

Now, we will edit the Jenkins job which we created earlier. As the output of the continuous
integration step, we get my-app-1.0-SNAPSHOT. jar created in our Jenkins workspace. To
deploy this JAR on our test server, we are going to use a simple Jenkins plugin called
Publish Over SSH. This plugin allows us to transfer files to a remote server and run
commands as well. First we need to set up an SSH private key on the Manage Jenkins
page. Go to Manage Jenkins | Configure System and provide the following information:

¢ Passphrase: Provide a passphrase for the key (leave it blank if not encrypted)
¢ Path to key: The path to the key can be absolute, or relative to $JENKINS_HOME

e Key: If the key is not present on Jenkins server then you can copy and paste it in
this field

e Add SSH Server details such as Username, Hostname, and Remote Directory:

Publish over SSH
Jenkins SSH Key .@.

Passphrase

Path to key

Key <PASTE-PRIVATE_KEY-TO-Test_SERVER-HERE=>

Disable exec (7]
S5H Servers S5H Server

Name test

Hostname test.example.com

Username ubunty

Remote Directory Thomefubuntu

Advanced...

Test Configuration

Add
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Now go to our previous Jenkins job and choose the Run only if build succeeds option from
Post Steps so that if the build is successful then only the post steps will be executed.

From the Add post-build step drop-down list, select the Send files or execute commands
over SSH option:

Post Steps

0o Run only if build succeeds Run only if build succeeds or is unstable Run regardless of build result

Shiould the post-build steps run anly for successiul builds, ate.
Add post-build step «

Execute Windows batch command
| Execute shell
Invoke Ant
Invoke Gradle script
Invoke top-level Maven targets
| Run with timeout
Send files or execute commands over S5H

Set build status to "pending” on GitHub commit

Add the following configuration to copy the JAR to the test server and run the command to
start it:

[35]



Applying DevOps to Salesforce Applications Chapter 2

Send files or execute commands over SSH “ .@.
S5H Publishers
SSH Server
Name test s (2]
Advanced...
Transfers
Transfer Set
Source files devops-ci-cdftarget/my-app-1.0-SNAPSHOT.jar @
Remove prefix devops-ci-cdftarget @
Remote directory @
Exec command | java -€p my-app-1.0-SNAPSHOT jar ®
COMm.Mycompany.app. Ao p:
° Either Source files, Exec command or both must be
supplied
All of the transfer fields (except for Exec timeout) support
substitution of Jenkins environment variables
Advanced...
Add Transfer Set
Add Server

The command to deploy Hello world! is as follows:
#java -cp target/my—-app-1.0-SNAPSHOT.jar com.mycompany.app.App

We have completed the continuous integration and Continuous Deployment process for
our sample Java application using Maven and Jenkins. So, whenever any developer
commits code to Git, the Jenkins job will be triggered, which will execute the build step to
create a JAR and deploy it to the test server, if the build is successful. We can add one more
step where we can execute automated test cases on the deployed application and get the
results of our new changes.
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Summary

In this chapter, we discussed why there is a need for DevOps in Salesforce projects, and
what challenges we might face while handling large Salesforce project developments and
deployments. Also, we looked at why DevOps for Salesforce is not like any other tech
stacks and what the differences between them are from the point of view of development,
setting up environments, and deploying changes to the production environment in
Salesforce and other stacks.

We went through the typical DevOps process for a Java development stack, where we
created a sample Java application and used Git version-control and track changes done
while developing the application. We worked on how to add a Jenkins webhook URL in a
GitHub project. We set up a sample Jenkins job where we added a Maven build step to
create a JAR whenever anyone pushes code to the Git master branch using a Jenkins
webhook. After completing the continuous integration step for our sample Java application,
we added a step in the Jenkins job for continuous deployment using the Publish Over SSH
plugin.

In the next chapter, we will discuss how deployment is done in Salesforce in traditional
ways. We will learn what deployment methods in Salesforce are, and discuss why there is a
need for automation in the deployment process and how Salesforce deployments can be
automated using Ant scripts.

References

Maven in 5 Minutes: https://maven.apache.org/guides/getting-started/maven—in-
five-minutes.html
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Deployment in Salesforce

In the previous chapter, we discussed the need for DevOps in Salesforce application
deployment, and different scenarios where DevOps can make it easy for a large number of
developers to work on the same project. We saw that DevOps can give us streamlined
delivery, helping us track application issues with open source tools. We also took a look at
how Salesforce is different from other technical stacks. We went through the process of
setting up DevOps for the Java development stack using Git and Jenkins.

In this chapter, we are going to discuss how to deploy Salesforce code from one sandbox to
another sandbox, or from a sandbox to production, in a transitional way. There are various
ways to deploy code, such as using Change Sets or a migration tool.

In this chapter, we will learn about the following topics:

e What is deployment with reference to DevOps?

¢ Deployment from sandbox to sandbox and sandbox organization

e Deployment using Change Sets

¢ Deployment using a migration tool

¢ Deployment using the Force.com IDE

¢ Deployment using Visual Studio Code with Salesforce DX plugins

¢ Deployment using third-party tools that use the Metadata API or the Tooling API

Let's start by looking at deployment in Salesforce.



Deployment in Salesforce Chapter 3

What is deployment with reference to
DevOps?

Successful deployment of code changes to a production environment involves many tasks,
such as unit testing, integration testing, configuration changes, avoiding downtime, taking
a backup of the existing environment to avoid data loss in the event of failed deployment,
provisioning to revert changes quickly, and so on. In DevOps, with the help of many
deployment, configuration management, backup, and restore tools, it is easy to perform
fast, zero-downtime deployments.

In DevOps, continuous deployment is the process of deploying every change from a
development environment to a production environment, where every change goes through
the pipeline of continuous integration, with testing happening automatically. This process
allows us to deliver new features and bug fixes to a production environment more quickly.

As every change goes through the DevOps pipeline, everything is tracked. For example, say
we wanted to deploy Java application code from a development to a production
environment, as we saw in Chapter 2, Applying DevOps to a Salesforce Application. Code
changes done by developers would be pushed to Git (a version control system), which
automatically triggers a Jenkins job for build JAR files and deploy them to a test
environment. We could go on adding continuous testing stages to a build job where we run
test cases and, depending on the result of the test case, the build would be promoted to the
next environment stage and then on to production.

The deployment process in Salesforce is different to deployment in other stacks. We will
discuss what types of deployment there are in Salesforce and the differences between them,
with some example scenarios. We will also learn how many ways there are to deploy a
project in Salesforce and which one is best.

Deployment in Salesforce

There are many different ways to deploy Salesforce in production. Salesforce deployment
involves simply moving Salesforce metadata to production.

There are three ways to move metadata to production:

¢ From a sandbox to a Production Org
e From one Production Org to another Production Org
e From a developer org to a Production Org
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There are various methods to achieve Salesforce metadata deployment:

¢ Change Sets

The Ant Migration Tool

The Force.com IDE

Third-party tools that use the Metadata API or the Tooling API
The SOAP API

Visual Studio Code with Salesforce DX plugins

Change Sets

To use a Change Set, a sandbox must be connected to a Production Organization. In the
previous chapter, we discussed creating a sandbox and creating a connection between the
sandbox and production organization. This is the traditional and most simple way to send
configuration and metadata changes from one sandbox to another or from one sandbox to a
Production Organization.

There are two different types of Change Set. Go to Setup and search with the Change
Set keyword.

The two types of Change Set are inbound Change Sets and Outbound Change Sets:

¢ Outbound Change Sets: Outbound Change Sets need to be created in the source
sandbox. Typically, we create an Outbound Change Set in a sandbox and deploy
it to the Production Organization. We might choose to migrate changes from the
sandbox to the Production Organization, from the Production Organization to
the sandbox, or from sandbox to sandbox. You need to make changes in the
source sandbox and upload those changes to the destination sandbox or
Production Organization.

¢ Inbound Change Sets: Inbound Change Sets are automatically visible in the
destination sandbox or Production Organization, once the outbound sandbox has
been uploaded successfully.
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Deployment connections

Before creating Change Sets in a sandbox or other organization, we need to authorize a
deployment connection in the organization. Go to Setup and search with the
Deployment keyword:

'.. a20a @

T .
s2: Setup Home  Object Manager

SETUP
I Deployment Settings

~ Deploy

Search Setup

Q_ Deployment

v Environments

Deployment Settings Deployment Connections

Deployment Status

Didn't find what you're looking for?
Try using Global Search

A deployment connection allows customizations to be copied from one organization to another. This list shows the

from this organization to others.
This Organization: Dev (Developer Sandbox)

Action Name Deseription

1o this tion, and

allowed from other

Type

Upload Authorization Direction

Edit  Praduction Production erganization Production Dev = produciion
Edit  UAT Greated for festing of Dev OPS Developer Dev. s UAT
Edit  Devbox Full Dev s Devbox

Deployment Options

W Allow of n Apex jobs are pending or in progress.
Caution: Enabling this option may cause Apex jobs to fail

Save

The Setup page

Deployment using Change Sets

There are four steps to deployment using Change Sets. They are as follows:
1. Creating deployment connections
2. Creating Outbound Change Sets

3. Validating inbound Change Sets
4. Using Quick Deploy to deploy Change Sets

We will discuss these steps in the following sections.
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Creating deployment connections
First, go to Setup and search with the deployment keyword:

Search Setup

Home = Object Manager

Q, deployment

SETUP

Outbound Change Sets

¥ Environments

¥ Deploy
Deployment Settings OutbOund Change Sets

Deplayment Status

An outbound change set contains customizations that you want to send from this organization to an
componenis, such as apps, objects, reports, or Apex classes and triggers. An outbound change set

Example uses
Didn't find what you're looking for?
at y & * Deploy Apex classes and triggers developed in sandbex to production
Try using Global Search * Copy cusiom objects and other customizations to a sandbox without refreshing it
*  Migrate changes across environments, e.g. dev sandbox to QA sandbox o production

Select Deployment Settings:

Search Setup 2 01a

tup  Home  ObjectManager

Q deploy SETUP
a Deployment Settings
¥ Environments
~ Deploy
Deployment Settings Deployment Settings Videa Tutoial | Helpfor i Page @
Daployment Status
Deployment Connections
Didn't find what you're looking for?
Try using Global Search TR SToImEEE

copiad from ana srganizston o ansthar. This fst shews tha Sazieymant ssneciens alewes Fom Sthar arganzaiens o ts erganizaten, and fam s organzaten i sthans
This Organization: Dev {Developer Sandbox)

Action Mame Description Type Upload Authorization Direction
Edt  Erduction Production organization Proguction Dev s Production

Edt  UAT Crastad for tasting of Dev OPS Davelopar Dev mmsmUAT

Eot  Devbox ol Dev wsmaDevbox

Deployment Options

s P panent Apex jobs are pending or in progress.
Gaution: Enabiing i option may CauRe A obE 10 i

Save

Selecting Deployment Settings
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Here we can find a list of the sandboxes and their connection statuses.
There are three different types of symbol:

e Green colored arrow pointing to the right
e Green colored arrow pointing to the left and right
e Red colored broken arrow

Select Edit to modify inbound changes:

. Search Setup 224 R

+ 5 o i r
sss Setup Home  Object Manager v

Q. Deployment SETUP
Deployment Settings

v Environments

~ Deploy

Deployment Connection s Tuton " -
Deployment Settings Production Video Tutorial | Help for this Page €@
Beployment Status Each organization conrols which organizations can upload changes fo t. Select Allow Inbound Changes to autharize the connected organization to upload changes fo your organization. To
authorize changes from your to another contact the admin iole for ions on the target organizati
Didn't ind what you're looking for?
Try using Global Search
This Organization: Dev (Developer
Deployment Connection Detail Save [ Cancel

Name  Production
Description  Production organization
Type  Production

Upload Authorization Direction

Allow Inbound Changes & (g Accept Outbound Changes

Save | |Cancsl

Modifying inbound changes

There is a checkbox labeled Allow Inbound Changes. This is for the connected
organization that is authorized to deploy Change Sets to our organization. We need to
select this checkbox to establish the connection:
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Sandbox: Dev’

o?ua @

Setup Home  Object Manager v

v Environments

. Search Setup

Q deploy SETUP
Deployment Settings

~ Deploy
Deployment Connection

Deployment Settings Production

Deployment Status

authorize changes from your

Didn't find what you're looking for?
Try using Global Search

to another contact the

This Organi: Dev (Developer

Video Tutorial | Help for this Page @

Each organization controls which organizations can upload changes to it. Select Allow Inbound Changes to authorize the connected organization 10 upload changes to your organization. To
for on the target

Deployment Connection Detail

Name
Description
Type

Upload Authorization Direction

Allow Inbound Changes

save| | Cancel

Production
Froduction organization
Production

Accept Outbound Changes

Save| |Cancel

Allowing Inbound Changes

There is a checkbox labeled Accept Outbound Changes. This is a read-only field—you
cannot edit this field from here. This value is automatically selected if the connected
organization has selected the Allow Inbound Changes checkbox:

Sandbox: Dev.

Setup Home  Object Manager

SETUP
] Deployment Se

Q_ Deployment

v Environments
v Deploy

Deployment Settings

. Search Setup

ttings

o220 @®

Each organization controls which organizations can upload changes to it. Select Allow Inbound Changes to authorize the connected organization o upload changes to your organization. To
for

authorize changes from your

Deployment Status

contact the on the target

This Of Dev (Developer

Didn't find what you're looking for?

Try using Global Search.
Deployment Connection Detail

Name
Description
Type

Upload Authorization Direction

Allow Inbound Changes

Save| |Cancel

Production
Production organization
Production

®

Accept Outbound Changes & (g

Save| |Cancel

Allowing Outbound Changes
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Now click on the Save button to create the connection:

Sandbox: Dev’

. Search Setup ?2 @A \a'\

Setup Home  Object Manager v

Q deploy SETUP
) E Deployment Settings

v Environments

~ Deploy

Deployment Settings Deployment Settings :

Video Tutarial | Help for this Page @
Deployment Status

Deployment Connections
Didn't find what you're looking for?

Try using Global Search

A deployment connection allows customizations 1o be copied from one organization o another. This list shows the deployment connections allowed from other organizations to this organization, and
from this organization to others.

This Organization: Dev (Developer Sandbox)

Action Name Description. Type Upload Authorization Direction
Edt uction Praduction organization Praduction Dev = production
Edit  UAT Created for testing of Dev OPS. Developer Dev mmmm UAT
Edit  Devbox Ful Dev s Devbox
Deployment Options
@ Allow Apex jobs are pending or in progress.

of hen i
Gaution” Enabling this option may cause Apex jobs to fail

Creating Outbound Change Sets

Go to Setup and search with the outbound keyword:

. Search Setup ?20Aa ‘E‘

Setup Home = Object Manager Vv

SETUP
. Outbound Change Sets

Q outbound |

~ Process Automation

v Workflow Actions

Gutbound Messages Outbound Change Sets

v Environments

Video Tutorial | Help for this Page @

An outbound change set contains customizations that you want to send from this to anot can include new or —Quick Tip:
odicalons o orsing compaments. Such a5 s3ns, ohyact. 1emarls o Apex class snd L9gere, A oulosund change 3ot coniba wsed i delele af enare SorpORENTE I
~ Change Sets another organization . Change Sets Overview
Eample uses « About Oulbound Change Sels
. itation Ti
Outbound Change Sets. impementation Tos.
+ Deploy Apex classes and triggers developed in sandbox to production
 Monitoring + Copy cusiom objects and olher cuslomizations to 2 sandbox vithou refreshing it

+ Migrate changes across enviranments, &.9. dev andbox 1o QA Sandbox 10 production
Outbound Messages

Dev
(Developer Sandbox) Outbound Change Set

Connected Organizations
This Organization

Didn't find what you're looking for?
Try using Global Search

Change Sets

New

Na change sets have been crealed in this organization. Glick New 1o create a new change set.

Searching with outbound keyword
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An Outbound Change Set contains customization that you want to send from this
organization to another organization. This customization could include new components or
modifications to existing components, such as apps, objects, reports, or Apex classes and

triggers. An Outbound Change Set can't be used to delete or rename components in another
organization.

To create a new Outbound Change Set, hit the New button.

Add the name of the Change Set, which is mandatory, and enter its description:

. Search Setup ?2 @A a

T
s Setup Home  ObjectManager

7
Q outbound I T
. ﬂ Outbound Change Sets v

v Process Automation

~ Workflow Actions
Change Set Edit

Outbound Messages New Change Set Video Tutorial| Help fo this Page @

~ Environments

v Change Sets Change Set Edit save | cancet

Gutbound Change Sets ane [Demo Deployment
~ Monitorin

2 Description  [This is Demo Change Set for showing the real time deployment process
Cutbound Messages

Didn't find what you're looking for?
Try using Global Search

Save | |Cancl

Creating Outbound Change Set

Hit the Save button to create the Outbound Change Set.

A Change Set contains customization for components such as apps, objects, reports, and

email templates. You can use Change Sets to move customizations from one organization to
another.

After a Change Set has been uploaded, its components aren't refreshed and you can't add

or remove components. To refresh the source of components and modify the component
list, clone the Change Set.
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Click on Add to include Salesforce components in your Change Set:

. Search Setup ?2 @A \ﬁ'\

Setup Home  Object Manager v

Q outbound SETUR
E Outbound Change Sets
~ Process Automation | |
~ Workflow Actions -
Outbound Messages B:;f;‘ls(;( Deployment Video Tutarial | Help for thiz Page @)

« Back to List: Qutbound Change Sets
A change set contains customizations to components such as apps, objects, reports or email templates. You can use change sets to move customizations from one organization to another.

~ Environments

~ Change Sets
© After a change set has been uploaded, its components aren't refreshed and you can't add or remove components. To refresh the source of components and modity the component list, clone

Outbound Change Sets the change set

~ Monitoring
Change Set Detail [Eaie] [Detete] [Upioad [cions

Cutbound Messages
Change Set Name Demo Deployment Status. Open

. ., . . Description  This is Demo Change Set for showing the real fime
Didn't find what you're looking for? o e

Try using Global Search
Created By Nagraj Gomall, 7/11/2015 12:32 AM Modified By Nagraj Gomalli, 7/11/2018 12:32 AM

Edit| Delete | | Upioad | clone.

Change Set Components I ViewiAdd Dependencizs I

This change set contains no components -

Adding Salesforce components

You will see a list of all the Salesforce components, from which you can choose the
component you want to add and its type:

’ Search Setup 28 A \B_\

Setup Home = Object Manager v

Q outbound SETUP
| Outbound Change Sets

~ Process Automation

~ Workflow Actions
Add to Change Set Video TutorialHelp for this Page @

Gutbound Messages Demo Deployment

v Enwironments
Choose components to add to your change set.

~ Change Sets
Add To Change Set| | Cancel

Outbound Change Sets

~ Monitoring I Component Type: | Apex Class v
AIB|CIDIE[FIGIH|I|J|KILIMIN|OIP|[Q|R|S|TIU|V|WI|X]|Y]|Z|Other Al

Outbound Messages
[ Name ©

MyProfileP: Controll
Didn't find what you're looking for? W rmeeageCon e

Try using Global Search [ MyProfiePageGontrollerTest

[ MyRestResource
O MyRESTService

Add To Change Set| |Cancel
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Select the components that need to move to the Production Organization:

Sandbox: Dev

g2%a®

L

Setup

Home

Search Setup

Object Manager v

Q_ outbound

~ Process Automation
v Workflow Actions
Outbound Messages
v Environments
v Change Sets
Outbound Change Sets
~ Monitoring

Outbound Messages

Didn't find what you're looking for?
Try using Global Search.

SETUP
N QOutbound Change Sets

Add to Change Set

Demo Deployment

Choose components to add to your change set

Add To Change Set | | Cancel

Component Type: | Apex Class v

(] [Name +
¥ | ChangePasswordControlier

@ | changePasswordContrallerTest

() |contactsTodayGontroner

(] JcontacisTodayController test

(] JCreateTaskEmailService

Add To Change Set | | Cancal

alslelo

FlalHllJ/KILIMINIOIPIQIRISITIUIVIWIX|Y|Z]|Other A1

Video TutarislHelp for this Page &)

Click on Add to Change Set.

We can remove components if they've been added by mistake. You do so by clicking on the

Remove link:

Sandbox: Dev

o2ca @

e

Setup Home

Search Setup

Object Manager

Q_ outbound

“ Process Automation
v Workflow Actions
Outbound Messages
~ Environments
~ Change Sets
Outbound Change Sets
~ Monitoring

Outbound Messages

Didr't find what you're looking for?
Try using Global Search

SETUP
| Outbound Change Sets

Change Set Detail Edit| | Delete| |Upload | Clone
Change SetName  Demo Deployment Status  Open
Description  This is Demo Change Set for showing the real time.
deployment process
CreatedBy  Nagraj Gomali, 711172018 12:32 AM Modified By  Nagraj Gomalli, 7/11/2018 12:32 AM
Edit| | Delete | |upioad | | Clone
Change Set Components Add| | View/Add Dependencies
Action  [JName Parent Object Type API Name
Remove roll Apex Class MyProfiePageControlier
Remove Test Apex Class MyProfilePageControllerTest
Previous (1- 2 of 2) Next
Add | | View/Add Dependencies -

Removing components
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Now hit the Upload button to upload the Change Set:

Sandbox: Dev’

L

Setup Home

Search Setup

Object Manager v

Q outbound

™ Process Automation
~ Workflow Actions
Outbound Messages

~ Environments

~ Monitoring

Cutbound Messages

Didn't find what you're looking for?
Try using Global Search

SETUP
| Outbound Change Sets

a2aa @

Change Set Detail

==

Edit| | Delete | |Upload | | Clone

Change SetName  Demo Deployment status
v Change Sets Description  This is Demo Change Set for showing the real time.
deployment process.
Outbound Change Sets
& Created By Nagraj Gomall, 7/11/2018 12:32 AM Modified By Nagraj Gomalli, 7/11/2018 12:32 AM

Change Set Components Add| | ViewiAdd Dependencies

Action  Name Parent Object Type
Remove MyProfilePageController Apex Class MyProfilePageControlier
Remove MyProfilePageControllerTest Apex Class MyProfileP ageConirollerTest

Add| | ViewiAdd Dependencies

Previous (1-2 of 2) Next

Options for Change Set

Once you upload this Change Set, you won't be able to edit it or recall it from the target

organization:

Sandbox: Dev

a?20a @

Setup Home

Search Setup

Object Manager v

Q_ outbound

v Process Automation
v Workflow Actions
Outbound Messages

v Environments

SETUP
Outbound Change Sets
| |

Upload Change Set

Demo Deployment

Vides Tutarial| Heip for s Page @

Upload | | Canesl

Choose the organization that will receive the change set. Once the upload completes, the for in the target will be notified
v Change Sets
o ‘_& Cnce you upload this change set., you won't be able to edit it or recall it from the target organization |
v Monitoring -
Upload Details Upload | |Cancel
Outbound Messages —
Target Organization 1 = Required Information
Didn't find what you're looking for> Name Description Type Platform Version
Try using Global Search. @ Production Production organization Production 430

Upload confirmation message
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Select the organization you want to send the Change Set to and then click Upload. You will
get a confirmation message, as shown in the following screenshot:

Sandbox- Dev

Q. searchSetup ? IEI A \'R

L

Setup Home  Object Manager V'

Q, outbound

v Process Automation
v Workflow Actions
Outbound Messages
~ Environments
v Change Sets
Outbound Change Sets
~ Monitoring

Outbound Messages

Didn't find what you're looking for?
Try using Global Search.

SETUP
Outbound Change Sets

Change Set
Demo Deployment
« Back to List: Qutbound Change Sets

Videa Tutorial | Help for this Pags @

A change set contains customizations to components such as apps, objects, reports or email femplates. You can use change sets to move customizations from one organization to another.

After a change set has been uploaded, its components aren't refreshed and you can't add or remove components. To refresh the source of components and modify the component list, clone
the change set

It wil be available shorlly, so that an adminisirator can deploy il.

[ Your change set was uploaded successfully.

Change Set Detail Detete | | uplcad| | Clone
Change SetName  Demo Deployment satus @
Description  This is Demo Change Set for showing the real time. Expiration Date 311172019
deployment process.
Crested By Nagraj Gomalli, 7/11/2018 12:32 AM Modified By Nagra Gomalli, 91312015 1:15 AM

Delete | |upload| | Clone

Validating Inbound Change Sets

Go to Setup and search with the inbound keyword:

Q search Setup 204 .ﬁ_\

Setup Home | Object Manager v

Q inbound

v Environments
~ Change Sets

Inbound Change Sets

Didn't find what you're looking for?
Try using Global Search

Create v

il i
mySalesforce Go Mobile Visit AppExchange
Use mySalesforce to create your own branded Prepare the mobile app for your users Extend Salesforce with the #1 business app
maobile app. marketplace

Learn More O

Take the Trailhead Module £ Get Started Get Started

Searching with inbound keyword

[50]



Deployment in Salesforce Chapter 3

Then select Inbound Change Sets and click a Change Set name to see its details:

. Searcn Setup 2 A a

838 Setup Home  Object Manager v

Q inbound e
Inbound Change Sets
v Environments
v Change Sets ‘ o )
Change Set Detai I .
Inbound Change Sets Demo Deploymgm viden Tutorial | Help for this Page @)
«Back o List Inbound Change Sets
) . ) ) This change set contains customizations that have been uploaded from a connected organization. If you aren't ready to deploy at this time, you can click Validate to preview deployment results
Dian't find what you're looking for without committing any changes. It isn't necessary to validate before deploying, as the deployment won't commit any changes if there are failures
Try using Global Search
View Details I Validate | | Deploy | | Delete |
Change SetName  Demo Deployment Source Organization  Dev
Description  This is Demo Change Set for showing the real tme Uploaded By Nagraj Gomalli, 911312018 1:15 AM

deployment process.

Expiration Date  3/11/2019

Deployment History

This change set hasn't been deployed

Components
Action Name Parent Object Type API Name
View Source MyProfilePageController Apex Class MyProfilePageController
View Source MyProfilePageControllerTest Apex Class MyProfilePageControlierTest -

There are three options: Validate, Deploy, and Delete. Click on Validate to validate a
Change Set without deploying changes.

There are four options for validating a Change Set:

e Default

¢ Run local tests

¢ Run all tests

¢ Run specified tests

These options are shown in the following screenshot:
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Search Setup 20 Aa .R.

Setup Home  Object Manager v

Q inbound SETUP
Inbound Change Sets

v Environments

v Change Sets
Change Set Detail Video Tutorial | Help for this Page &

Inbound Change Sets Validate Change Set

) . Choose which tests to run
Didn't find what you're looking for?

Try using Global Search.

Choose a Test Option vaidate | [cancet

Keeps the following default behavior. In sandbox, no tests are executed. In production, all local tests are executed if your change sets contain Apex classes or friggers.
pepe Local tests are all fests. except the ones that originate from managed packages. If your package doesn't contain Apex components, no tests are run.

Alltests in your organization are run, except the ones that originate from installed managed packages. This test leve! is the default for produciion deployments that

v s include Apex: classes or iriggers.
Alltests in your organization are run, including tests of managed packages.
Run all tests yeurers; o 9ed packag
Only the tests that you specify are run. Provide the names of test clsses in a comma-separated list. Code coverage requirements differ from the defaull coverage
requirements when using this level in production. The executed tests must cover the class or rigger in your change sets with a minimum of 75% code coverage. This
Run specified tests coverage is computed for each class or trigger individually and is different from the overall coverage percentage.

Salesforce recommends that you select the Run Specified Tests option. In the following
screen we need to add specific test classes:

’ Search Setup 20 A ‘R]

Setup Home  Object Manager

Q inbound SseTUR

Inbound Change Sets

v Environments

v Change Sets

Change Set Detail Video Tutarial | Help for this Page &)

Inbound Change Sets Validate Change Set

) ) Choose which tests to run
Didn't find what you're looking for?

Try using Global Search

Choose a Test Option [ —

P Keeps the following defaull behavior. In sandbox, no fests are executed. In production, alllocal fests are exccuted if your change sefs contain Apex classes or friggers.
-/ Default Local tests are all fests, except the ones that originate from managed packages. If your package dossn't contain Apex components, no tests are run

) All tests in your organization are run, except the ones that originate from installed managed packages. This fest level is the defaull for production deployments that
-/ Run local tests include Apex classes or triggers.

f All tests in your organization are run, including tests of managed packages

- Run all fests

you specify are run. Provide the names of test classes in a comma-separated list. Code coverage requirements differ from the defauit coverage
requirements vfhen using this level in produciion. The executed fests must cover the class or irigger in your change sets with a minimum of 75% code coverage. This
Run specified tests coverage is cofpputed for each class or trigger individually and is different from the overall coverage percentage

MyPrafileP ageGontrolierTest
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Click Validate to validate the Change Set on the Production Organization:

. Search Setup 20 Aa \_R\

Setup Home | Object Manager v

Q_ inbound SETUP
Inbound Change Sets

v Environments

v Change Sets

Change Set Detail

Inbound Change Sets Validate Change Set

Video Tutorial | Help for tis Page @

Choose which tests to run
Didr't find what you're looking for?

Try using Global Search

Choose a Test Option Vaidate | [Cancel

Keeps the following default behavior. In sandbox, no tests are executed. In production, all local tests are execuled if your change sefs contain Apex classes or triggers.
Default Local tests are all fests, except the ones that originate from managed packages. If your package doesn't contain Apex components, no fests are run

All tests in your organization are run, except the ones that originate from installed managed packages. This test levelis the defaul for production deployments that
Run local tests include Apex classes or triggers.

T All tests in your organization are run, including fests of managed packages.
Only the tests that you specify are run_ Provide the names of test classes in a comma-separated list. Gode coverage requirements differ from the defauit coverage
requirements when using this level in production. The executed fests must cover the class or irigger in your change sefs with a minimum of 75% code coverage. This

® Z
Eenlapeckicdiexts coverage is computed for each class or trigger individually and is different from the overall coverage percentage.

On the confirmation prompt, click on OK:

. Search Setup ?2 @A \a'\

Setup Home  Object Manager v

Q inbound SETUP
Inbound Change Sets

~ Environments
~ Change Sets

Inbound Change Sets

Validate
Didn't find what you're looking for?
Try using Global Search. The validation simulates deploying the change sat and
generates the success or fzilure messages you'd see with an
actual deployment. o changes are saved

Validation locks the resources hat are being deployed. To
prevent interference with locked reseurces, imit changes to
your org during validation.

oK Cancel
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Using Quick Deploy to deploy Change Sets

To track validation progress, click on Deployment Status:

. Q  search setup 2 (E} A \a'\

Setup Home = Object Manager Vv

Q inbound SETUR

Inbound Change Sets

v Environments
~ Change Sets " -7
© Changs SetDetail
o Demo Deployment Video Tutorial | Help for this Fage @
& Back fo List Inbound Change Sets
B This change set contains customizations that have been uploaded from a connected organization. If you aren't ready to deploy at this time. you can click Validate to preview deployment results
Didn't find what you're looking for? without committing any changes. It isn't necessary to validate before deploying, as the deployment won't commit any changes if there are failures.

Try using Global Search

Deploymen Started
Track he prog ess on the Deployment Status page

View Details Validate || Deploy || Delete

Change SetName  Demo Deployment Souree Organization  Dev

Description  This is Demo Change Set for showing the real fime- Uploaded By Nagraj Gomalli, /132013 1:15 AM

deployment process.

Expiration Date ~ 3/11/2019

Deployment History

This change set hasn't been deployed

Components

We can see the component list and the Apex test class list:

o2 8a

Search Setup

Home = ObjectManager v

Q_ inbound S

Deployment Status

™ Emdronments

¥ Change Sets
Heip or s Page @

I Deployment Status

Inbound Change Sets

dej'jgg‘";: Jou oekine for? Validation Succeeded
Name: Demo Deployment |
Type: Change Set
Deployed By- Nagsaj Gomali
Start Time: 913/2018 1:50 AM
End Time: 9/132018 1:50 AM

Deploy Components Run Apex Tests
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Now the Change Set is enabled for the quick deployment of validated Change Sets by
skipping Apex tests as part of the deployment:

. 2 e (§

Home = Object Manager v

SETUP
E Inbound Change Sets

Change Set Detail Video Tutorial wis Page @
Inbound Change Sets Demo Deployment

« Back 1o List: Inbound Change Sets

This change set contains customizations that have been uploaded from a connecled organization. If you aren't ready o deploy at this fime, you can click Validale to preview deployment results without commitling any

Didn ou're locking for? changes. it isn't necessary 1o validate before deploying, as the depioyment wont commi any changes if there are failures

Ready for Quick Deployment
Enables the quick deployment of a recenlly validated change set by skipping Apex fests as parl of the deployment.

Quick Deploy

View Details Validate | Deploy | Delete

Change SetName  Demo Desloyment Source Organization  Dav

Description  This is Demo Change Set for snowing the real tme deployment Uploaded By  Nagraj Gomall, /1372018 1:15 AM
process.

Expiration Date 31172010

Deployment History

Action status Errors Depioyed By Start Time End Time
View Details: v Magraj Gornalli 01372018 1:50 AM /1372018 1:50 AM
View Details: val Nagra Gormal 01272018 1:45 AM 01272018 1:45 AM

The Quick Deploy option

Now click on Quick Deploy to deploy the Change Set to the Production Organization.

Deployment using the Ant Migration Tool

The Ant Migration Tool provides a way to deploy metadata from the local directory to a
Salesforce sandbox. We can use the Ant command-line utility to automate deployment
tasks in Salesforce.

The Ant Migration Tool helps us to retrieve and deploy metadata to and from a sandbox.

This tool can also be used to take backups of your sandbox metadata. To configure access to
the sandbox, we need to provide sandbox credentials in the build.properties file.

The build.xml file contains commands for retrieving or deploying metadata.
Package.xml contains the components to be retrieved or deployed.
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The Ant Migration Tool is explained in detail via an example in chapter 4, Introduction to
the Force.com Migration Tool.

We will discuss some scenarios where the Ant Migration Tool deployment type can be
used:

¢ Deployment can involve many setup changes, but using the web interface to
make those changes is a difficult and time-consuming job. The Ant Migration
Tool can be used to automate the process of making setup changes.

e Having multiple environments requires repeated deployment to the
development, testing, and staging environments before any changes can be
deployed to the production environment. Automating the retrieval and
deployment of components will help to speed up that process.

¢ We can set up automated backups to occur at midnight, copying the metadata of
the sandbox and restoring it whenever we need to.

Using the Force.com IDE to deploy Apex

The Force.com IDE is a plugin for the Eclipse IDE. The Force.com IDE provides a unified
interface for building and deploying Salesforce applications. Designed for developers and
development teams, the IDE provides tools for accelerating Salesforce application
development, including source code editors, test execution tools, wizards, and integrated
help. This tool includes basic color-coding, outline view, integrated unit testing, and auto-
compilation on save with error-message display capability.

The Force.com IDE is a free resource provided by Salesforce to support its users and
partners, but isn't considered part of our services in terms of the Salesforce Master
Subscription Agreement.

To deploy Apex from a local project in the Force.com IDE to a Salesforce organization, use
the Deploy to Server wizard.

If you're deploying to a Production Organization, at least 75% of your Apex code must be
covered by unit tests, and all of those tests must complete successfully.

[561]



Deployment in Salesforce Chapter 3

Note the following;:

e When deploying components to the Production Organization, all test classes in
the organization are executed by default

There should be at least 1% test coverage in every trigger

All components should be compiled successfully

Test classes and test methods are not counted as part of Apex code coverage

e Some parts of the code are not counted in Apex code coverage; for example,
debugs, comments, and spaces are not included

To use the Force.com IDE, we must first install Eclipse. Once Eclipse has been installed,
follow these steps to install the Force.com IDE:

1. Open Eclipse:
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2. Now enter the Workspace path and click OK:

& Eclipse Launcher

Select a directory as workspace

Eclipse uses the workspace directory to store its preferences and development artifacts,

Workspace:

C\Usersinag

[ Use this as the default and do not ask again

Browse...

Cancel

3. Now select Help and click on Install New Software:

[ satesforce - Eclipse

Imis | @il

Vﬂ glH &7 e [Byr 2| T 8
g0 BES | ¢ -
= Referenced Packages ~

v = sic

(= analyticSnapshots
(= applications

(= appMenus

= approvalProcesses
(= assignmentRules
(= aura

(= authproviders

(= callCenters

(= classes

(= communities

[ components

= connectedapps

= customApplicationCompone;
= customMetadata
= customPermissions
(= dashboards

= datacategorygroups
= decuments

= email

(= escalationRules

[= flexipages

= flows

= groups

(= homePageComponents
[= homePagelayouts
(= labels

(= layouts

(= letterhead

(= objects

o Alim i Ten el b

L 8

5>
g

! gl

=}

File Edit Mavigate Search Project Run  Salesforce DX Window  Help

0 viQ, 3 Welcome

-»

>

[ @& &

Help Contents

Salesforce Documentation
Search

Show Contextual Help
Show Active Keybindings...
Tips and Tricks...

Report Bug or Enhancement...
Cheat Sheets...

Eclipse User Storage
Perform Setup Tasks...
Check for Updates

Install New Software...
Eclipse Marketplace...

About Eclipse

Ctrl+Shift+L

- X

55 | & Forcecom g0
- g

=] =

i
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4. To add new software, hit the Add... button.

5. In the Add Repository dialog box, enter the name as Force. com and enter the

location

ashttps://developer.salesforce.com/media/force-ide/eclipsed5:

=1

P
& ]
Eile Edit Navigate Project  Rul

- . . Available Software
| @B

Select a site or enter the lecation of a site.
s @H &7 e e x| g

Search

i

g0 E%’;\

o
(= Referenced Packages i

type or select a site

v Add...

v (5 s
(= analyticSnapshots
(= applications
(= appMenus
(= approvalProcesses

type filter text

Name
[J(@ Thereis no site selected.

Version

(= assignmentRules 8] Add Repository
(= aura

(= authproviders

(= callCenters

= classes

= communities

(= components Select All Deselect All
[ connectedapps A
(= customApplicationComg  Details. e
(= customMetadata

Name: | Force.com |

Location: | 15://developer.salesforce.com/media/force-ide/eclipseds |

o]

Local...

Archive...

Cancel

[ customPermissions
[ dashboards

(= datacategorygroups
[ documents

= email

(= escalationRules

(= flexipages

(= flows

(= groups

(= homePageCompanents
(= homePagelayouts

(= labels

(= layouts

(= letterhead @ < Back
[= objects

\ Rinc Ternrlatinne

Show only the latest versions of available software
Group items by category What is already installed?
[ Show enly seftware applicable to target environment.

Contact all update sites during install te find required software

Hide items that are already installed

Mext > Finish

B8
L
Manage...
Cancel

ree.com

= O

&

We will get a list of everything related to the Force.com IDE:
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P
E"A ] Install X
File Edit MNavigate Search Project Ru
| Available Software
- |@iB Quick Access| i (S | & Forcecom [0
Check the items that you wish to nstall D
98 &t me (e x| g . =8 [
20 BES 5.
& o N lesfi I Horce-ide/ v ]
5 Referenced Packages Workwith: | Force.com e.c e-ide/eclipsed’ | [ 2dd | Manage
v B s
(& analyticSnapshots typefilter ted
(= applications Name Version
(= appMenus [J00 Force.com Debugger
5 spprovalProsesses 100 Forcecom DE
& assignmentRules [J000 Force.com Lightning Support
= aura
(== authproviders
& callCenters
& classes
(= cemmunities
(= components Select Al Deselect All
(> connectedapps
(= customApplicationComy  Details
= customMetadata
(& customPermissions
& dashboards how only the atest versions of available software Hide items that are already installed
(= datacategorygroups
& documents roup items by category What is sready installed?
(= email [ Show enly software applicable to target environment
& escalationRules ontact all update sites during installto find required software
& flesipages
= flows
& groups
(= homePageCompanents
(= homePageLayouts
(= labels
& layouts
(= letterhead @ < Back Mest > Finish Cancel
= objects
P
< >
List of available software
6. We need to select the Force.com IDE. We can add additional software, such
. .
as Force.com Debugger and Force.com Lightning Support:
E‘J & Instal X

File Edit Navigate Search Project Ru

Hmie =H=E g Aveilable Software Quick Access] | 2 | &) Forcecom | &

Check the items that you wish to install. 4)-‘..
- =0

o

H &7 [fer By x| § B

&
o
0 =R o,
) Rr— s pr——— - &
= Referenced Packages Work with: | Force.com - https:// ec e-ide/eclipseds Add.. Manage..
v (= sre
(= analyticSnapshots

type filter text

= applications Name Version
= appMenus

= approvalProcesses
= assignmentRules
= aura

= authproviders

= callCenters

= classes

~» communities

= components Select All Deselect All 3items selected
= connectedapps
= customApplicationComg  Details

0 Force.com Debugger
i Force.com IDE
[0 Force.com Lightning Support

= customMetadata

= customPermissions
= dashboards

(= datacategorygroups

POPFPOPTPPITOOEOD

how only the Jatest versions of available software Hide items that are already installed

(= documents roup items by category What is already installed?
(= email [ Show only software applicable to target environment

& escalstionRules ontact all update sites during install te find required software

(= flexipages

(= flows

(= groups

(= homePageComponents
(= homePagelayouts

= labels
(= layouts B
(= letterhead (‘7) < Back Mext > Finish Cancel
(= objects
. T -
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7. Click on Next to proceed. If there are any issues, we can cancel the installation:

& Instal

By

Eille Edit Mavigate Sezrch Project Ru
- B E: o Available Software
Check the items that you wish to install,
BH &7 [fe [Byr 2§
SR
(2 Referenced Packages
v
(= analyticSnapshots
(= applications Name Version
(= appMenus
(= approvalProcesses
(== assignmentRules
(= aura
(= authproviders
(= callCenters
(= dasses
(= communities
(= components
(= connectedapps
(= customApplicationComy  Details
(= customMetadata
(= customPermissions
(= dashboards
(= datacategorygroups
(= documents
(= email
= escalstionRules
(= flexipages
(= flows
(= groups
(= homePageComponents
(= homePagelayouts
= labels
(= layouts
(= letterhead @ < Back Jext >
(= objects

o

4
=

Force.com - hitps://developer.salesforce.com/media/force-ide/eclipseds

Force.com Debugger
Force.com IDE

Force.com Lightning Support

Select All Deselect All

sions of available software Hide items that are already installed

y category What is already installed?

Show only software applicable to target environment

Contact all update sites during install to find required software

Calculating requirements and dependencies.

Add...

Einish

Cancel

Quick Access| ;| [ | & Forcecom

= O

]

&

Installing the required software

8. Select the Keep my installation the same and modify the items being installed
to be compatible radio button. To proceed, click on Next. Again, if there are any

issues, we can cancel the installation:
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|

] Install ®

ile Edit Mavigate Search Project Ru
(il |G@:~i@
= |8H &1 [P e 2| g
3] BS| 6
(= Referenced Packages
v B s

(= analyticSnapshots
(= applications O Show original error and build my own solution:

o

Install Remediation Page [ 1 e peces] | 9 | & rorcecom [
i, The installation cannot be completed as requested. D
=8

[e o

& Choose one of the following afternate solutions:
@ Keep my installation the same and modify the items being installed to be compatible

O Update my installation to be compatible with the items being installed

& appMenus Solution Details
(= approvalProcesses

(= assignmentRules

= aura

(== authproviders

(= callCenters

& dlasses

(= cemmunities

(= components

(> connectedapps

(= customApplicationCom
(= customMetadata

(& customPermissions

(= dashboards

(= datacategorygroups
(= documents

(= email

(= escalationRules

(= flexipages

(= flows

= groups

(= homePageComponents
(= homePagelayouts

(= labels

= layouts

(= letterhead @ < Back Finish Cancel

= objects

Name Version 1d
~ < Will net be installed
[} Force.com Lightning Support mega.lightning feature.external fe.
~ < Will be installed
(3 Force.com IDE 38.00.201701101558 com salesforce.idefeature feature....
(- Force.com IDE Debugger 38.0.0.201701101558 com salesforce.ide.debugger featu

9. In Review Licenses, accept the terms and click Finish:

& Install X

File Edit Mavigate Search Project Rul
. Review Licenses .

[milg | &i=~-iB: 1 Quick Access| | [ | & Forcecom | &

Licenses must be reviewed and accepted before the software can be installed. 4)-‘..

= |BH &ET [@e &P x| § & =0y

£0 B <§;‘ o Licenses: License text: &

i

(3 > dev3 [Git Repository master] || 5 Copyright 2016 salesforce.com, inc. All rights reserved. Copyright 2016 salesforce.com, inc. All rights reserved. ~
£ MyCode Eclipse Public License - v 1.0
{55 Transformer Use of this software is subject to the salesforce.com Developerforce
Terms of
. Use and other applicable terms that salesforce.com may make
v e available, as may be
(= analyticSnapshots amended from time to time. Except as and only to the extent
= applications permitted by
., appMenus applicable law, or by licensing terms govering use of open-
sourced components
= approvalProcesses included with the software, You may not decompile, reverse
= assignmentRules engineer,
= aura disassemble, attempt to derive the source code of, decrypt, modify,
= authproviders or create
~ callCenters derivative works of this software, updates thereto, or any part
thereof. You ma
= classes not use the software to engage in any development activity that
= communities infringes the
= components tights of a third party, including that which interferes with,
= connectedapps damages, or
= customApplicationCom| accesses in an unauthorized manner the servers, networks, or other

properties or
= ‘”“”’";"mdm services of salesforce.com or any third party.
= customPermissions

= dashboards WITHOUT LIMITING THE GENERALITY OF THE FOREGOING, THE
(= datacategorygroups SOFTWARE IS PROVIDED "AS v
(= documents
(= email
(= escalationRules (1 do net accept the terms of the license agreements

(= Referenced Packages

PPFPPTPOFROTROT

@) accept the terms of the license agreements!

(= flexipages
= flows

(= groups

(= homePageComponents
(> homePagelayouts @ < Back Next >
(= labels

Cancel
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10. Click OK to proceed. Now Eclipse successfully installs the Force.com IDE and
the required dependencies. When the installation is complete, you will be
prompted to restart. Click on Restart Now. Here only Eclipse will restart, not
your machine:

@ Software Updates >

You will need to restart Eclipse for the changes to take effect. Would you like to
restart now?

e

11. Wait for Eclipse to restart. Now select the Window tab and, in the Open
Perspective tab, select Other.

12. Select Force.com and click OK.

Follow these steps to deploy code from Force IDE:

1. First, we need to open the project. Then right-click on Project, which will show
many options. Select Force.com and click on Project Properties:
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@ Salesforce - Eclipse - X
File Edit Mavigate Search Project Run Salesforce DX Window Help
0 B@| [ e RO A G s [ocneee] | 5| & W[

g H & Go Into = 0 =

=a Show in Local Terminal » ]

Copy Ctrl+C
v =5 Paste Ctrl+V

[ 3¢ Delete Delete
Remove from Context Ctrl+Alt+Shift+ Down
Move...

Rename... F2

Import...
Export...

CFE

Build Project
Refresh F5
Close Project

Close Unrelated Projects Upgrade Project...

Show in Remote Systems view

Validate

Remove Force.com Nature

Work Online
Coverage As >

Run As »
Debug As >
Profile As ¥ Show in Salesforce Web

Refresh from Server

Deploy to Server...

Restore from Local History... Project Properties

X Force.com > Add/Remove Metadata Components...

=  Salesforce DX >

Team »
Compare With >
Configure »

Source »

= Transformer Properties Alt+Enter b | |

Here we need to create a connection to the organization by using the
credentials. Fill in all the details; that is, the Username, Password, and
Security Token.
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2. Select the Environment as Production/Developer Edition:

=

&
File

g -
=
i

=]

Edit MNavigate Search Project Run Salesforce DX

Window  Help

| B H1=l o X VR R -
HH AT [Ee |[Bye x| = O
DG ~ @] Properties for Transformer O
*
v 3 Transformer ~
- type filter text -
B, Referenced Packages P Force.com
v s Resource
(= analyticSnapshots Builders Fields marked with an asterisk (*) are required.
(= applications Coverage
= appMenus Force.com *Project name: | Transformer
(= approvalProcesses Project Facets Ty S
& essignmentRules Frefect References “Username: | usemame@test.com |
- Run/Debug Settings 3 .
= aura 9 g
(= authproviders Task Repository Password: | seesesses |
(= callCenters Task Tags . ‘
 classer Validation Security Token: | |
(= communities WikiText *Environment: | Production/Developer Edition ~
(= components
(= connectedapps
(= custemApplicatienCompone Connection Settings
(= customMetadata Timeout (sec): 400 -2 (max 600)
& customPermissions See Proxy Settings for connecting through a proxy server
(= dashboards
(= datacategorygroups
(= documents
= email
(= escalationRules
(= flexipages
(= flows . .
< Restore Defaults Apply
(= groups
(= homePageComponents _
: @ [Fostyend ce]
(= homePagelayouts \£ Apply and Close Cancel
= labels
(= layouts
(= letterhead
o abieess 7
< >

2 Transformer

[e m:

Fi:]
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3. Hit the Apply and Close button:

Navigste Search Project Run Salesforce DX Window Help

|@:m-i@: RN R R NP TS R v
EélH FHT e Be | = O
fadi E%‘ &8 -
v &5 Transformer IS
B Referenced Packages
[ src

(= analyticSnapshots
(= applications
(= appMenus

(= approvalProcesses ] Progress Information i
(= sssignmentRules
(= aura

(= suthproviders
@ calCenter P —
(= classes

= communities
= components
= connectedapps

[ customApplicationCompone Details >>

£ customMetadata

Generating (215/312) resources from retrieved results

AngularDataTable.resource

(= customPermissions
(= dashboards

(= datacategorygroups
(= documents

(= email

(= escalationRules

(= flexipages

(= flows

= groups

(% homePageComponents
= homePagelayouts
(= labels

(= layouts

(= letterhead

b
< >

1= Transformer

e

il
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4. Once again, right-click on Project. We will see many options there;
select Force.com and click on Deploy to Server...:

@] Solesforce - Eclipse — x
Eile Edit MNavigate Search Project Run Salesforce DX Window Help
o - p—— RIS A iR oD
5 BH AT Go Into = = E
&0 Show in Local Terminal bl ]
v = Transfi
& Ref Copy Ctrl+C
v (= sro Paste Ctrl+V
= 3 Delete Delete
& Remove from Context Ctrl+Alt+Shift+Down
= v
& Move...
[y Rename... F2
[;l i= Import..
=
& a1 Export.
iL" Build Project
B & Refresh 3
=4 X
&= Close Project
& Eloslnla =itk Remove Force.com Nature
E” Show in Remote Systerns view Work Offline
G \Validate Execute Anonymous...
(= Coverage As >
= Run As 5 Refrech from Server
& Debug As N Deploy to Server..
=
- Profile As > Show in Salesforce Web
=
& Restore from Local Histary... Project Properties
[= X Forcecom > Add/Remove Metadata Components...
& »  Salesforce DX y
[_:’ Team >
=
& Compare With >
= Configure >
-~
< Source bl
= Transformer Properties Alt+Enter Hhs -] ‘
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Here we need to add the credentials. Fill in all the details (in the Username,
Password, and Security Token fields):

File Edit Nevigate Search Project Run

| B:uvil:
gH &1 [#e e x| = 0O
0 B&le ¥
~ {2 Transformer A

&) Referenced Packages
v [= s

(= analyticSnapshots

(= applications

(= appMenus

(= approvalProcesses

(= assignmentRules

(= aura

(= authproviders

(= callCenters

(= classes

(= communities

(= components

(= connectedapps

= customApplicationCompone

(= custemMetadata

(= customPermissions

(= dashboards

(= datacategorygroups

= documents

= email

(= escalationRules

(= flexipages

(&= flows

(= groups

(= homePageComponents

(= homePagelayouts

(= labels

(= layouts

(= letterhead

e Abiete

< >

12 Transformer

Salesforce DX

Window

AN T

Help

£0 v 0 wian - £ > &

@ Force.com Compenent Deployment

Destination Details (Step 1 of 4)

This wizard deploys Force.com components to a Salesforce destination.

Fields marked with an asterisk (*) are required.

Organization Settings

P

Den't have an organization

‘ yet? Sign up for a free

“Username: | nagraj@test.com |
*Password: ‘ ssssssssas
Security Token: |

‘ Developer Edition organization.

*Environment: | Preduction/Developer Edition

@ < Back

Next >

~ Sign Up Now!

Finish Cancel

-

[ousrec]§ | &

= 0

[e m:

izl
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5. Hit the Next button. A window will appear showing a list of metadata

components:

=

&
Fle Edit

A

Navigate Search

SISk

Project Run Salesforce DX Window

| G

SR HORY

Help

20 > 0 vl v £ > & £ £

5 BH &7 [fe Br x| =0
-

=0 = 45.)| G}
~ {2 Transformer A
&) Referenced Packages
~ [ src

(= analyticSnapshots
(= applications
(= appMenus
(= approvalProcesses
(= assignmentRules
(= aura
(= authproviders
(= callCenters
(= classes
= communities
= components
(= connectedapps
(= customApplicationCompone
(= customMetadata
(= customPermissions
(= dashboards
(= datacategorygroups
(= documents
= email
(= escalaticnRules
(= flexipages
(= flows
(= groups
(= homePageComponents
(= homePageLayouts
(= labels

(= layouts

ﬂ Force.com Component Deployment

Archive Options (Step 2 of 4)

This page presents options for creating archives of project and destination
Force.com companents.

Archives

Prior to deployment, create archive (zip) of project and destination Farce.com
components. (Recommended)

CiProject archive
Directory:
[] Destination archive

Directory:

< Back

Finish

Browse...

Cancel

(= letterhead

< >

{2 Transformer

[e m:
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6. Select the components to be deployed via the relevant checkboxes:

Salesforce - Eclipse

';' HH &1 e |Be 2| = 0

e} Ble ¥
wv B2 Transformer ~
> [k Referenced Packages
v s

> (= analyticSnapshts
(= applications
(= appMenus
(= approvalProcesses
(= assignmentRules
(= aura
(= authproviders
(= callCenters
> [ classes
» [ communities
> (= components
(= connectedapps
(= customApplicationCompone
(= customMetadata
= customPermissions
» [= dashboards
(= datacategorygroups
» [ documents
> [ email
» [ escalatienRules
(= flexipages
s flows
> [= groups
(= homePageComponents
> = homePagelayouts
5 [ labels
5 [ layouts
(= letterhead

bt

< >

b
b
b
b

1= Transformer

File Edit Mavigate Search Project Run Salesforce DX Window Help

N-H@ e D aRRETT a0 Big Giteiloin gl il e

8] Force.com Component Deployment O x
Deployment Plan (Step 3 of 4)
Results below compare project and destination Force,com components.

Configure the deployment plan by selecting actions to perform on destination

Found 748 deployment candidates

Apply Action?  Name Package Type

v

| setect All| | Deselect All| | Refresh Pian| Click on row for description

Click to perform deployment test of selected Force.com components to destination. No
changes will be committed.

Validate Deployment

Clicking NEXT will execute the deployment plan.

<Back Next> Einish

&)

— ey

o] 2| & W
i}
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7. To validate the components, click Validate Deployment. We must validate all
components before actual deployment takes place:

E‘j Salesforce - Eclipse (Not Respanding)

File Edit Navigate Search Project Run Salesforce DX Window

[ Referenced Packages
v (= sc

(= analyticSnapshots
(= applications
(= appMenus
(= approvalProcesses
(= assignmentRules
= aura
(= authproviders
(= callCenters
(& classes
(= communities
(= components
(= connectedapps
(= customApplicationCompone
(= customMetadata
(= customPermissicns
(= dashboards
(= datacategerygroups
(= documents
= email
(= escalationRules
[ flexipages
(& flows
(= groups
(= homePageComponents
(= homePageLayouts
(= labels
[ layouts
(= letterhead

\ e

<

.= Transformer

Hel

i | Rinvi B ¥l e Mg
S GH AT [@e Rye x| =0
g0 25| ¢

v # Transformer ~

| TSelect Al | Deselect All| | Refresh Plan |

p
T PP IV RPSP o) | | & WD
& —
=
Deployment Plan (Step 3 of 4) 3.
=

p

Results below compare project and destination Force.com companents.
Configure the deployment plan by selecting actions to perform on destination

Found 748 deployment candidates

Apply Action?  Name Package Type ~
= 5 m Freel
&

{6' Validating deployment plan...

Deploying components...

Cancel

Addto destination |

Details > >

Click to perform deplayment test of selected Force.com compenents to destination. No
changes will be committed.

Clicking NEXT will execute the deployment plan.

< Back Next > Finish Cancel

8. Once the validation is successfully done, click Next. All of the selected
components will be deployed to the Salesforce organization.

Installing Salesforce DX plugins to Visual
Studio Code

Perform the following steps to set up Visual Studio Code:

1. Download and install the latest version of Visual Studio Code from https://

code.visualstudio.com/download.
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2. After installation, open Visual Studio Code and, on the left toolbar, click the
Extensions icon. Search for Salesforce Extensions for VS Code:

)

File Edit Selection View Go Debug Tesks Help

EXTENS : MARKETP.. X5+

Salesforce Extensions for VS Code

Salesforce Extensions fo... 43
Collection of extensions for the ..
Salesforce Install

vscode-icons 7.
Icons for Visu ode
Roberto Huertas Install
EditorConfig for VS Code 0
EditorConfig Support for Visual ...
EditorConfig Install
Angular 6 and TypeScrip... 1
VS Code snippets for Angular (
Dan Wahlin Install
Code Runner 094
Run C, C++, Java, JS, PHP, Pytho...
Jun Han Install
Prettier - Code formatter 1.6.1
VS Code plugin for prettier/prett...
Esben Petersen {3}
VS Live Share

rative develop...

Install

Install

Microsoft Install

JavaScript (ES6) code snip.
Code snippets for JavaScript in E
charalampos karypit Install

r‘; z Install

@ 04A0 MavensMate v

Extension: Salesforce Extensions for VS Code %

Salesforce Extensions for VS Code

Salesforce

()7

L8 8.8 & ¢ epository

License

Collection of extensions for the Salesforce DX development flow

Install

Details Extension Pack Changelog

Salesforce Extensions for Visual Studio Code

This extension bundle includes tools for developing on the Salesforce platform using the Salesforce DX development flow in the

lightweight, extensible VS Code editor. These tools provide features for working with scratch orgs, Apex, Lightning components,

and Visualforce.

LN
[m EXPLORER
! » OPEN EDITORS 1 UNSAVED
p 4 SFDX-DREAMHOUSE-INTERNAL
v sfdx
+ config
+ data
+ forca-app
m
4 fest
+ default
4 classes
PropertyContrallerTest.cl

PropertyControllerTest.c

PropertyControlierTest.cis — sidx-dreamhouse-internal

RejectDuplicateFavoriteTest.cls

RejoctDuplicataFavoriteTest.cls-me

© gitignore
Jenkinsfile
LICENSE
README.md

sfdx-project json

PropertyControlierTest.cls &

insert p;
findALL(

testMethod testFindy

success =
y 4
p=
insert p;

property = . findById(p.

andboxContext
s SandboxPostCopy
: ‘avepoint
ouTRUT : Schedulable

Search results for Salesforce Extensions for VS Code
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3. Click on the relevant Install button to install the extension pack:

ﬂ Extension: Salesforce Extensions for VS Code - Transformer - Visual Studio Code - X

,

File Edit Selection View

Go Debug Tasks Help

KETP...

Salesforce Extensions for VS Code

Salesforce Extensions fo...
Collection of extensions for t
Salesforce

vscode-icons 7

Icons for

Roberto Huertas Install
EditorConfig for VS Code 0.124

EditorConfig Support for Visual ...
EditorConfig Install

Angular 6 and TypeScri| 1.
VS Code snippets for Angular (v...
Dan Wahlin Install
Code Runner ¢

Run C, C++, Java, JS, PHP, Pytho...
Jun Han Install
Prettier - Code formatter 1561
VS Code plugin for prettier/prett...

Esben Petersen

VS Live Share

Microsoft

Vue VS Code Extension Pa..
A collection of extensions for wo...
sarah.drasner Install

Chinese (Simplified) Lan... 1
5)
Microsoft Install

JavaScript (ES6) code snip

Code snippets for JavaScript in E...
charalampos karypi Install
C# Extensions 1.

C# IDE Extensions for VSCode
jchannon Install

Q040 MavensMate v

Extension: Salesforce Extensions for VS Code X

Salesforce Extensions for VS Code
Salesforce | & 222,402 L 8 & & & ¢ Repository License

Collection of extensions for the Salesforce DX development flow

Details Extension Pack Changelog

Salesforce Extensions for Visual Studio Code

This extension bundle includes tools for developing on the Salesforce platform using the Salesforce DX development flow in the
lightweight, extensible VS Code editor. These tools provide features for working with scratch orgs, Apex, Lightning components,
and Visualforce.

o PropertyControllerTast.cis — sfdx-dreamhouse-internal
[m EXPLORER PropertyControllerTest.cls ®
} OPEN EDITORS 1 UNSAVED insert p;
p 4 SFDX-DAEAMHOUSE-INTERNAL
b sfdx
v config

v data «assert(succ

4 test testethod testFindBylc
“ default success ;
# classes y {
PropertyController Test.cls
PropertyController Test.cls-meta.xmi SBeRrEIpy S
RejectDuplicateF Test.cls : ’ ;, ¢
RejectDuplicateFavoriteTest.cls-me. H
©) .gitignore
Jarkinalie assert(condition) ;|
LICENSE
README.md
sidx-projoct json
ouTRUT

Installing the required extension
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4. Once the installation is complete, click on the Reload button:

ﬂ Extension: Salesforce Extensions for VS Code - Transformer - Visual Studio Code - X

File Edit Selection View Go Debug Tasks Help

KETP.. = o Extension: Salesforce Extensions for VS Code X

Salesforce Extensions for VS Code

- - Salesforce Extensions for VS Code
Salesforce Extensions fo... 43.150

Collection of extensions for the ... Salesforce &> 222,402 L6 6.6 & ¢ Repository License

Salesforce ] 4 Collection of extensions for the Salesforce DX development flow

vscode-icons 7

_ Reload  Uninstall
Icons for

Roberto Huertas Install

EditorConfig for VS Code 0.124 Details Extension Pack Changelog
EditorConfig Support for Visual ...

EditorConfig Install
language server from VS Code.

Angular 6 and TypeScri| 1.

VS Code snippets for Angular (v... For tips and tricks for working with Salesforce Extensions for VS Code, visit our

Dan Wahlin Install

Code Runner ( Bugs and Feedback

Run C, C++, Java, JS, PHP, Pytho...

Jun Han Install To report issues with Salesforce Extensions for VS Code, open a - If you would like to suggest a feature, create a
Prettier - Code formatter 1561

VS Code plugin for prettier/prett...

Esben Petersen Resources

VS Live Share Trailhead:

[Salesforce DX Setup Guide](! setup.meta/sfdx_setup)_
{Salesforce DX Developer Guide](! dev.meta/sfdx_dev)_
Dreamforce “17 Session Video:

Microsoft
Vue VS Code Extension Pa..

A collection of extensions for w

sarah.drasner Install Dreamforce “17 Session Video:

GitHub:

Chinese (Simplified) Lan... 1 . .
5) GitHub wiki for salesforcedx-vscode:

Microsoft Install GitHub wiki for salesforcedx-vscode:

JavaScript (ES6) code snip
Code snippets for JavaScript in E...

Currently, Visual Studio Code extensions are not signed or verified on the Microsoft Visual Studio Code Marketplace. Salesforce
charalampos karypi

provides the Secure Hash Algorithm (SHA) of each extension that we publish. Consult
C# Extensions 1.
C# IDE Extensions for VSCode
"‘, jchannon Install

to learn how to verify the extensions. N

Q040 MavensMate v
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Summary

In this chapter, we learned about how to deploy Salesforce code from one sandbox to other
sandbox, from the sandbox to a Production Organization, and from one organization to
another organization. We were introduced to the different types of code deployment. We
also learned how to use them depending on the type of project. We learned about how we
can use Change Sets and the Force.com IDE to move code to production when we are
working on projects where we need to continuously move code to production, such as in an
ongoing project.

In the agile methodology, we mostly use the Ant Migration Tool, enabling code to be
moved at specific intervals or in sprints. In the next chapter, we will discuss the Ant
Migration Tool in greater depth.
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In the previous chapter, we saw how Salesforce deployment is done in traditional ways. We
learned about change set deployment, inbound and outbound changes in Salesforce, how to
use Eclipse to deploy code to a sandbox, and Ant scripts as well. Also, we compared
deployment methods in Salesforce with their advantages and disadvantages and learned
how to choose the appropriate method of deployment according to our use case.

In this chapter, we will study the Force.com Migration Tool in detail. We will discover how
to install and set up the Force.com Migration Tool. Also, we will see how to use the
migration tool to retrieve metadata components from a Salesforce sandbox and deploy
them in another sandbox. Also, we will explain some important operations such as deploy
code and undeploy code. We will discuss about configuration files involved in sandbox
operations.

We are going to explain the complete process for retrieving metadata from a sandbox and
constructing a project manifest. We will learn how to configure sandbox credentials in
Force.com Migration Tool to perform operations like deploy or delete metadata files from a
sandbox.

In this chapter, we will learn about the following topics:

e What the Force.com Migration Tool is?

e How to set up the Force.com Migration Tool

e How the Force.com tool helps developers and DevOps

¢ Using the migration tool to retrieve metadata from a sandbox
¢ Deploying metadata on a sandbox

e Deleting files/components from a Salesforce organization using
destructiveChanges.xml

e Troubleshooting
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What the Force.com Migration Tool is?

The Force.com Migration Tool provides a scripted way to deploy or retrieve metadata to
and from a Salesforce sandbox. It is based on Ant/Java.

The Force.com Migration Tool helps us to copy Salesforce components from one
organization easily. In normal practice, we have different environments such as
development, test, UAT, and production. As developers develop components in a
Developer sandbox, they need to move those changes to test or UAT for testers to test and
give the green light for a feature/change to production. However, this is not a one-time
process. Often, features or changes do not work properly or they introduce some bugs,
testers raise an issue/bug, and developers start working on them. Once the bug/issue is
fixed in the development environment, we need deployment of the change to test/UAT
again. So, this is a repetitive process due to many reasons. Doing this deployment using a
change set every time is not a convenient option, hence we need a solution to perform this
task that is fast, easy, and less error-prone.

The Ant Migration Tool provides a solution to all of the problems we just discussed. The
Ant Migration Tool is easy to set up and use. Once setup is done, only a few more things
need to be changed for repetitive use. Ant migration tasks can be scripted, so we can easily
automate most of your daily tasks. The Force.com Migration Tool is a Salesforce-supported
tool; we don't have to worry much about its compatibility with your application and
security.

Setting up the Force.com Migration Tool

For setting up the Force.com Migration Tool, you need to install some prerequisites as
mentioned in the following section. We can set up the migration tool on Windows, Mac, or
Linux operating systems. The following are the steps for setting up the Force.com
Migration Tool on a Linux machine.

Prerequisites

The prerequisites for setup are as follows:

e Java 1.7.x or later
e Ant tool

Let's install them on our system.
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Java

Java version 1.7.x or later is recommended for better security. Check whether Java is
already installed on your system using the command line as shown:

1. Open the Terminal.
2. Type java -version and press Enter.
You will see the following output:

java version "1.7.0_21"
Java (TM) SE Runtime Environment (build 1.7.0_21-bl1l)
Java HotSpot (TM) 64-Bit Server VM (build 23.21-b01, mixed mode)

If Java is not installed on the system, use the following instructions to install Java:

1. Visit http://www.oracle.com/technetwork/java/javase/downloads/index.
html.

2. Download the latest version of the Java JDK. Install the JDK.
3. Verify by typing java -version at Command Prompt.

Ant

To check the Ant version installed, you need to perform the following steps:

1. Open the Terminal.

2. Run the ant -version command to verify whether Ant is installed on the
system.

The output will be as follows:

ant -version
Apache Ant (TM) version 1.10.1 compiled on February 2 2017

[78]


http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/javase/downloads/index.html

Introduction to the Force.com Migration Tool Chapter 4

If Ant is not installed on your system, then use following steps to install Ant:

The recommended Ant version is 1.5.x or later; you will need to download
the latest version of Ant.

1. Download Apache Ant from http://ant.apache.org/bindownload.cgi. You
need to download an Ant version above 1.6 in ANT_HOME. Note that, in our case,
itis /usr/local/:

$wget http://www-eu.apache.org/dist//ant/binaries/apache-ant-
1.9.13-bin.tar.gz

2. Unzip Apache Ant to ANT_HOME:
$unzip apache-ant-1.9.13-bin.tar.gz

3. Add the bin directory to your path .

4. Add the Ant binary path to the .bashrc file as shown:
export JAVA_HOME=/usr/lib/jvm/java-1.8.0
export PATH=$PATH:S$JAVA_HOME/bin

export ANT_HOME=/usr/local/apache-ant-1.9.13
export PATH=$PATH:S$ANT_ HOME/bin

For more information, see http://ant.apache.org/manual/install.html.

Installing the Ant Migration Tool on Linux

The installation steps are as follows:

1. Download the Force.com Migration Tool from https://developer.salesforce.

com/page/Force.com_Migration_Tool

#wget https://gs0.Salesforce.com/dwnld/
SfdcAnt/Salesforce_ant_39.0.zip
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2. Save the . zip file locally and extract the contents to the directory of your choice:
#unzip Salesforce_ant_39.0.zip

Note that, in our case, it is /home /devops/Force_com_tool.

3. After unzipping salesforce_ant_39.0.zip, you will find ant-
Salesforce. jar; this is required to run Ant tasks. Copy
Salesforce_ant_39.0.zip to another folder named Sample, which has
examples for deploying and retrieving metadata from a sandbox
in codepkgclasses, removecodepkg. Also the Sample folder contains
abuild.properties file where we provide credentials to access Salesforce
sandboxes. The Build.xml file has Ant tasks mentioned, which use credentials
from build.properties.

Installing the Ant Migration Tool on Windows

To use the Ant Migration Tool on a Windows machine, we need Java and Ant installed on
the machine. The steps to install Java and Ant are mentioned in the previous section.

The following steps are needed to set the ANT_HOME environment variable on Windows:

1. Enter environment in the search box:

Control Panel (2)

(B4 Edit environment variables for your account

1B Edit the system environment variables
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2. Select Edit the system environment variables. Under the Advanced tab, select
Environment Variables:

System Properties I 28 J

Computer Name | Hardware | Advanced |S)'stern Protection I Hemotel

*You must be logged on as an Administrator to make most of these changes.

Performance
Visual effects, processor scheduling, memony usage, and virtual memory

User Profiles
Desktop settings related to your logon

Startup and Recovery
System startup, system failure, and debugging information

[ Environment Variables... ]

3. Under System Environment Variables, create a new ANT_HOME environment
variable. Set the value of ANT_HOME to the Ant binary path:

Variable name: ANT_HOME

Variable value: C:\apache-ant-1.10.5|

[ 0K, ] l Cancel
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4. Create a new environment variable with the name ANT_0OPTS and value -

Xms256M:
MNew System Variable | 22 |
Variable name: AMT_OPTS
Variable value: -¥m=256M
Ok ] [ Cancel

5. Edit the Path environment variable and add the ANT_HOME path as shown in the
following screenshot. Click on OK. Again click on OK to save the environment

variable:

Edit System Variable

[ 22

Variable name:

Variable value:

Path

YProgram Files\PuTTY; 2eANT_HOME%%4bin

[ Ok, ][ Cancel ]

6. Open Command Prompt and check the Ant version using the ant -
version command. You will see the output as follows:

Apache Ant (TM) version 1.10.5 compiled on July 10 2018
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Installing the Salesforce Ant Migration Tool

The installation steps are as follows:

1. Download the ZIP file for the Ant Migration Tool from https://developer.
salesforce.com/docs/atlas.en-us.daas.meta/daas/forcemigrationtool_

install.htm

2. Save the ZIP file to any directory you like. In this example, we will be using a

Demo folder at the C: \Demo path.

3. Extract Salesforce_ant_43.0.zipto C:\Demo\Salesforce_ant_43.0. The
contents of the ZIP file have already been explained in the Installing the Ant

Migration Tool on Linux section.

Retrieving metadata from a sandbox

To start retrieving metadata from a sandbox, we need to configure build.xml,

package.xml, and build.properties. Thebuild.properties file is used to specify
Salesforce credentials to form a connection between your machine and the Salesforce
sandbox. The build.xml file contains Ant tasks that need to be performed in the sandbox.

package.xml is project manifest it will contain packages to retrieve or deploy.

We will go through the common procedure to retrieve metadata from a Salesforce

organization to a local machine using the Ant Migration Tool:

1. Go to the location where you extracted the Force.com Migration Tool . zip file.

You need to edit the build.properties file using any editor.
2. In this case, we will use vim editor. Run the following command:

$vim build.properties
3. Let's have a look at the sample build.properties file:
build.properties
sf.username = devopsxxx@Salesforce.com.dev

sf.password = MypPassSXXXXXXKXKXXXXXXXXXXKXKKKKKXXXX
sf.token = <Security Token Generated>

#sf.sessionId = <Insert your Salesforce session id here.

or username/password above. Cannot use both>

#sf.pkgName = <Insert comma separated package names to be

retrieved>

#sf.zipFile = <Insert path of the zipfile to be retrieved>
#sf.metadataType = <Insert metadata type name for which

Use this

listMetadata or bulkRetrieve operations are to be performed>
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# Use 'https://login.Salesforce.com' for production or developer
edition (the default if not specified).

# Use 'https://test.Salesforce.com for sandbox.

sf.serverurl = https://test.Salesforce.com <ForSandbox>
sf.maxPoll = 20

# If your network requires an HTTP proxy, see
http://ant.apache.org/manual/proxy.html for configuration.

Load properties from file

4. Add the required login credentials for the desired Salesforce organization, such
as the following;:

e sf.username: This field specifies the Salesforce username for your
sandbox/production. The username provided should have
permission to Modify All Data. If you are connecting to your
sandbox instance, then you need to append your sandbox name to
your username.

For example, if you can specify username as per you wish but it is
good practice to have meaningful names, it will help us to identify
sandbox. If your username is xxx@Salesforce.comand you want
to connect with sandbox dev then the sf.username value can be

xxx@Salesforce.com.dev.

e Sf.password: This field specifies the password for your Salesforce
username. You need to append a Salesforce security token to the
password. A security token is 25-digit case-sensitive code that is
used for authenticating an API login. A security token is required
when you are logging in using an API.

For example, if your password is mypass and the security token is
XXXXXXKXXXXXXXXxxxxxxxxxx then the value of the sf.password
field should be mypassxxxXxXXXXKXXXXKKXXXXXXKKXKXXX.
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If you don't have a security token, you can reset it. The steps to reset
your security token are as follows:

1. Log in to your organization, and navigate to the top
navigation bar. Go to <your name> | My
Settings | Personal | Reset My Security Token:

ses  Sales Home Accounts v Contacts v leads ~  Opportunities ~ Tasks v Calendar v  ListEmails v Dashboards v Groups ~ Notes w Files ~ Quotes v ¢

Q Quick Find | E Reset My Security Token |
~ My Personal Information
Advanced User Details .
Reset Security Token Holp for s Pago &
Authentication Settings for E..
Change My Password ‘Wnen you access Salesforce from an IP address that isn't trusted for your company, and you use a desktop client or the AP, you nesd a security token to log in. What's a sacurity token? It's a case-sensitive
-alphanumeric code that's tied to your password. Whenever your password s reset, your security token is also reset.
Connections
=1
Grant Account Login Access ;\ After you reset your token, you can't use your oid token in API applications and desktop clients.
A
Language & Time Zone
o Reset Security Token
Login History —_—
Personal Information
I Reset My Security Token
Security Central

2. Click on Reset Security Token. This invalidates your
existing token.

3. You will get your security token on your user's mail ID. For
security reasons, the security token is not shown in the reset
settings.

Note: If you still face issues at login, you need to check whether you have
set a Login IP Range such as 53.14.120.10 to 53.14.120.255. Then you need
to delete the login IP range if you are not in the same IP range.

e sf.serverurl: This field specifies the server URL for Salesforce. If
you want to connect to a production organization or Developer
Edition organization then the value of this field will be
https://login.Salesforce.com. If you want to work with a
sandbox then the value of field will be
https://test.Salesforce.comnlf you use custom domain then
you can set value
ashttps://custom—-domain.my.salesforce.com.
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5. Now we need to list out all components we want to retrieve from the sandbox.
The package.xml file is a project manifest where we list all the components we
want to retrieve or deploy. In our package . xm1 file, we have mentioned all
Apex class components in the project. If you want to take a backup of your
sandbox metadata, then you can mention all components in package . xm1. For
example, package . xml is for Apex classes only:

<?xml version="1.0" encoding="UTF-8"?>
<Package xmlns="http://soap.sforce.com/2006/04/metadata">
<types>
<members>*</members>
<name>ApexClass</name>
</types>
<version>36.0</version>
</Package>

6. The next file we need to configure is build.xml. This file specifies a target to
retrieve and deploy metadata. Ant tasks are mentioned in the build.xml file.
The configuration steps are as follows:

1. Go to the directory where build.xml is situated

2. Run the ant command to verify whether you have installed Apache
Ant properly

3. The build.=xml file loads the build.properties file to get access to
the sandbox

4. To retrieve metadata from your sandbox, user parameters can be set
for each <sf:retrieve> target

5. As our retrieve target is DevOps/src, all metadata will be stored in
this directory

For example, take a look at the following build.xml file:

<project name="Force.com Migration Tool"

default="retrieveUnpackaged" basedir="."

xmlns:sf="antlib:com.Salesforce">

<taskdef uri="antlib:com.Salesforce"
resource="com/Salesforce/antlib.xml"
classpath="1lib/ant-Salesforce.jar"

/>

<!-- Load properties from file —-->

<property file="build.properties"/>

<!-- Load properites from environment -->

<!-- These will override properties from the file —-->

<property environment="env"/>
<property name="sf.username"
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value="${env.SF_USERNAME}" />

<property name="sf.password"
value="${env.SF_PASSWORD}"/>

<property name="sf.token" value="${env.SF_TOKEN}"/>

<property name="sf.serverurl"
value="${env.SF_SERVERURL}" />

<!-— Retrieve an unpackaged set of metadata from your
org ——>

<!-- The attribute 'unpackaged' is where metadata will

be stored —--—>
<target name="retrieveUnpackaged">
<!-— Retrieve the contents into another directory —-->
<sf:retrieve
username="${sf.username}"
password="${sf.password}S${sf.token}"
serverurl="${sf.serverurl}"
retrieveTarget="DevOps/src"
unpackaged="${basedir}/package.xml"
/>
</target>
<!-— Retrieve the information on all supported metadata
types ——>
</project>

7. Retrieve metadata using the ant command. Run the following command to
retrieve Apex class metadata in the retrieve target, that is, DevOps/src:

$ ant —-file build.xml

8. The console log is shown in the following screenshot:

11:36:42 [testl] $ /usr/local/apache-ant-1.10.1/bin/ant -file build.xml

11:37:@9 Buildfile: /var/lib/jenkins/workspace/Retrive_SandBox_to_Git/testl/build.xml
11:37:11

11:37:11 retrieveUnpackaged:

11:37:31 [sf:retrieve] Request for a retrieve submitted successfully.

11:37:31 [sf:retrieve] Request ID for the current retrieve task: 99S6E00000@5wgpUAA
11:37:31 [sf:retrieve] Waiting for server to finish processing the request...
11:37:31 [sf:retrieve] Request Status: InProgress

11:37:42 [sf:retrieve] Request Status: InProgress

11:37:52 [sf:retrieve] Request Status: InProgress

If the build is successful, then it will show a BUILD SUCCESSFUL message.
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Deploying metadata on a sandbox

We saw in the previous example how we can retrieve metadata from a sandbox and deploy
to a local environment. We can use Eclipse to edit and make changes in code or add new
feature code. Developers can use the Force.com migration plugin to sync metadata with a
workspace in Eclipse. After making changes in code, developers can deploy changes on a
test/UAT sandbox. We can use the Force.com Migration Tool to deploy changes to the
sandbox.

We will go through the common procedure to deploy metadata to a Salesforce organization
from a local machine using the Ant Migration Tool. To provide access to the sandbox, we
need to add sandbox credentials in the build.properties file as we provided credentials
in Step 3 in the Retrieve metadata from sandbox section previously. The value of the
Sf.serverurl field will depend on where you want to deploy your changes. If you want
to deploy on test, UAT sandbox, or any other development sandbox, then it will be
https://test.Salesforce.com. If you are deploying your changes to the production
environment, then use https://login.Salesforce.com. But until all test cases are
successfully passed, we should not deploy any changes to the production environment
directly; this can introduce failure in existing features and break the application.

Once we are done with changes in build.properties, we need to add all the components
we want to deploy to the sandbox in package . xml:

<project name="Force.com Migration Tool" default="retrieveUnpackaged"
basedir="." xmlns:sf="antlib:com.Salesforce">
<taskdef uri="antlib:com.Salesforce"
resource="com/Salesforce/antlib.xml"
classpath="1lib/ant-Salesforce.jar"
/>
<property environment="env"/>
<property name="sf.username" value="${env.SF_USERNAME}"/>
<property name="sf.password" value="${env.SF_PASSWORD}"/>
<property name="sf.token" value="${env.SF_TOKEN}"/>
<property name="sf.serverurl" value="${env.SF_SERVERURL}"/>

<sf:deploy
username="S${sf.username}"
password="${sf.password}${sf.token}"
serverurl="${sf.serverurl}"
deployRoot="DevOps/src"
maxPoll="1000"
testLevel="NoTestRun"
pollWaitMillis="10000"
rollbackOnError="true"
/>
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</target>
</project>

In the preceding file, there are some new parameters, such as the following:

¢ deployRoot: This is a mandatory parameter. All files to deploy will be there in
this directory.

e maxPoll: This is an optional parameter. This parameter defines the number of
times to poll the server for the results of the deploy request. It has 200 as the
default value.

e testLevel: This is an optional parameter that specifies which tests to run while
deployment is done on a specific sandbox. The value of this parameter can be
different depending on the type of sandbox and where deployment is going on.
For a development sandbox, this is set to NoTestRun as default where no tests
will run. You can specify other options where you can choose which test cases to
run or run all tests on organization that we will see in more detail in Chapter 7,
Continuous Testing.

® pollWaitMillis: Thisis an optional parameter that defines the number of
milliseconds to wait while polling for results of the deployment. The default
value of this parameter is 10,000, so we can set this accordingly.

Deleting files/components from a Salesforce
organization using destructiveChanges.xml

We have seen we can retrieve metadata from a sandbox, and we can deploy changes to a
sandbox using the Ant Migration Tool. But sometimes we don't need some features and we
want to delete some components or files such as objects, fields, and so on from our
Salesforce organization. We need to create one more file along with package . xml that is
destructiveChanges.xml. The format of the destructiveChanges.xml delete
manifest will be the same as package . xml, only wildcard characters are not accepted in a
delete manifest.

Delete component is same process as deploying components with delete manifest file. We
need to add a list of the components to delete in destructiveChanges.xml. A sample file
to delete a custom object is as follows:

<?xml version="1.0" encoding="UTF-8"7?>
<Package xmlns="http://soap.sforce.com/2006/04/metadata">
<types>
<members>MyTestObject___c</members>
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<name>CustomObject</name>
</types>
</Package>

To deploy destructive changes, we need package . xml that contains only an API version. It
should not contain any list of components. The destructiveChanges.xml and
package . xml files should be in same directory.

How the Force.com tool helps developers
and DevOps

The Force.com Migration Tool provides developers with a way to easily perform operations
on their sandbox, such as retrieving, deploying, and deleting metadata. Using the
Force.com Migration Tool, developers can deploy code to different sandboxes and switch
between workspaces on Eclipse. The Migration Tool is easy to set up on developers'
machines, and it provides a secure way to communicate with your Salesforce organization.

We can face issues if something goes wrong with deployments; having automated daily
backup is very important in such scenarios. The Force.com Migration Tool provides a
command-line way to retrieve the code and configuration from a Salesforce sandbox, so
DevOps or admins can automate the task of taking a backup for your Salesforce
organization code and configuration. Also, we can make use of open source continuous
integration tools such as Jenkins to automate the process to take a backup of a Salesforce
organization and save it to Git. In chapter 6, Continuous Integration, we will cover using
Jenkins to automate the Salesforce organization backup process step by step.

Troubleshooting

In this section, we will have a look at troubleshooting scenarios:

¢ Connection issues: The most common issue we face during retrieval or
deploying metadata is a connection issue. We use asynchronous types of requests
during retrieval or deployment of metadata so we do not get a response
immediately. The call for deploy operation is asynchronous sometimes Ant
Migration Tool time outs during deployment. So if the Ant Migration Tool fails
due to timeout and the deployment has any errors, we will not be able to see the
error logs. In that case, we need to configure the pol1WaitMillis and maxPoll
parameters.
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e Invalid credentials or user locked out: If you are getting this error, then there is
an issue with your build.properties file. You need to verify the username,
password, security token, and server URL are correct. Also, if you have several
failed login attempts, then there is chance that your user is locked out. So, the
number of failed attempts that are allowed depends on your organization's
settings. Sometimes, verifying proxy settings will also help to resolve issues with
credentials.

e Failed test cases: If you are deploying changes to production, then as per
Salesforce standards you need 75% code to be covered by test cases, and all test
cases should pass to deploy code to a production environment successfully.

Summary

In this chapter, we learned about the Force.com Migration Tool and how to set up the tool
in your environment. We have seen the step-by-step process to retrieve metadata from a
sandbox using Ant scripts, and we learned about configuring our sandbox credentials in
build.properties to provide access to a sandbox environment, listing components to
retrieve in the package . xml project manifest, and retrieving the contents into the directory
mentioned in the build.xml file.

After successfully retrieving metadata from a sandbox to a local machine, we moved to the
next step, which is deploying changes to a sandbox. We have seen sample deployment of
metadata using the Ant Migration Tool to a developer sandbox or test sandbox. Sometimes,
we might need to delete components or files from a sandbox. We have seen how we can
delete components from a Salesforce organization using destructiveChanges.xml.

In the next chapter, we will see what source control versioning is. We will also learn the
advantages of using Git, branching strategy in Git, and how to set up a Git repository for
your Salesforce project. We will also go through the developer flow of using Git with a code
editor such as Eclipse.
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In the previous chapter, we looked at the Force.com migration tool. We went through a
step-by-step procedure for setting up Force.com or the Ant migration tool on a Windows
and Linux machine, studied the files that are required to retrieve metadata from a sandbox,
and how to provide credentials to access a sandbox. We looked at the procedure to deploy
metadata on sandboxes and discussed how Force.com helps developers and DevOps in
everyday life.

In this chapter, we will study the source code versioning system and its types. We will
mainly focus on Git distributed version control, and operations performed on the Git
repository, such as commit, push, merge, and so on. We will also go through the step-by-
step procedure for setting up our own GitLab server, adding a repository, adding users,
and creating a branch. We will discuss Git branching strategies and protecting branches.
Finally, we will learn how to use Git with a Salesforce project and how to save Salesforce
metadata to Git.

What is meant by SCVS?

Source Code Versioning System (SCVS) as the name indicates, it helps to manage source
code changes over time. There are many source control versioning systems available such
as CVS, SVN, Git, and so on. Version control maintains the history of every file change, and
helps developers to track changes in an application. The main reasons behind having a
version control system are to be able track changes in an application and to be able to revert
back if something goes wrong. As code undergoes various changes, version control helps
us to maintain a working version of code, and with the help of versioning, we can also
maintain different environments such as testing, staging, and production. Multiple users
can work on the same application source code simultaneously using version control.
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There are two varieties of version control, centralized and distributed. In centralized
version control, there is one central repository where each user gets their own working
copy. If anyone commits their changes to the source control system, other co-users can get
those changes by updating their working copy. Subversion and CVS are centralized version
systems.

In distributed version control, each user gets a local repository and working copy. Changes
made by the user are saved in their local repository when they commit code. Co-users can
get those changes when the user pushes the changes to the remote repository.

Version control in Salesforce

Salesforce has a limited audit capability to track changes in a sandbox. Making changes in
the production environment is risky, and we are not able to see versions of files or track
changes in a sandbox.

Reverting code in Salesforce is a very difficult task if we don't have version control in place.

Why doesn't Salesforce provide its own version control? Salesforce was basically designed
for users to get their application running on the cloud without much understanding of the
code. We can build small applications in Salesforce with just clicks, so Salesforce didn't
focus on having version control. In Salesforce, we can modify the Salesforce organization in
place so we don't need to have code on a local machine.

Mostly people working on Salesforce think that there is lot of work involved in setting up
version control for Salesforce, which is only required if we have large teams. To set up
version control for Salesforce projects, developers and administrators need to learn how to
use version control systems, and they might need some knowledge of the command-line
instructions involved. But we have many integrations of Git where we don't need to know
about commands as we can use buttons or tabs instead.

As we have mentioned here, Salesforce does not provide any in-built version control, so we
need to set up a source code version control system. There are many version control
systems, but the most popular version control system is Git. In the following section, we
will go through the GitLab setup and using Git in a Salesforce project.
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Introduction to Git

Git is a commonly used version control system invented by Linus Torvalds. It is a
distributed type of version control which enables more than one developer to work on the
same project simultaneously.

It helps to maintain versions of source code so that if anything goes wrong, you can always
revert back to the working version of your source code. To use Git, you will need a
repository that will store your source code and make it available to all who are working on
it.

Git uses the GitHub as a hosting service for Git repositories, and so first of all, you will
need a GitHub account so that you will be able to create a repository to store your source
code. There are two types of repository:

¢ Public repository: You can host public repositories on GitHub for free. These
repositories will be accessible to all, so if you are going to save your important
source code on GitHub, you should not save it on a public repository.

e Private repository: These repositories are protected; nobody can access them
unless you give them access. You have to pay for private repositories.

We have introduced GitHub, but for now we will be using GitLab. GitLab is a fully
featured open source Git server that you can install on your server. GitLab is a database-
backend web application and is available in both community and enterprise editions.

Let's move to our next point, which is setting up our own GitLab server.

Setting up a GitLab server on a Linux
instance

To set up the server, an omnibus package installation is recommended. We will install the
GitLab Community Edition on an Ubuntu 16.04 server. You can install GitLab on other
operating systems such as Ubuntu, Centos, Debian, and so on; you can find a list

here: https://about.gitlab.com/installation/. An omnibus package installation is the
recommended method by GitLab itself, as the set up is easy and the upgrade process is also
painless.
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Prerequisites

GitLab recommends using a server with the following configuration:

e 2 cores
e 4 GB of RAM

Install the required packages before installing GitLab Community Edition:

$sudo apt-get update
$sudo apt—get install ca-certificates curl openssh-server postfix

For the Postfix installation, choose Internet Site when prompted. On the next screen, enter
your server's domain name or IP address to configure the system that will send mail:

Package configuration

Postfix Configuration
General type of mail configuration:

No configuration

Internet Site

Internet with smarthost
Satellite system
Local only

<0k> <Cancel>

Let's move on to the GitLab server installation.
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Installing the GitLab server

We have installed all required dependencies for the GitLab server. Run the following
commands to install GitLab:

$curl -LO https://packages.gitlab.com/install/repositories
/gitlab/gitlab-ce/script.deb.sh

% Total % Received % Xferd Average Speed Time Time Time
Current Dload Upload Total Spent Left Speed

100 5933 0 5933 0 0 23796 0 ——i—=i== ——i——im— ——i——i——
23827

You can examine script.deb. sh and check all the packages that will be installed and
their configuration, as you need to know what is being installed on your server. Once you
have verified script.deb. sh, you are good to go for the next step in the installation:

$ sudo bash script.deb.sh

Detected operating system as Ubuntu/xenial.
Checking for curl...

Detected curl...

Checking for gpg...

Detected gpg...

Running apt—-get update... done.

Installing apt-transport-https... done.
Installing /etc/apt/sources.list.d/gitlab_gitlab-ce.list...done.
Importing packagecloud gpg key... done.
Running apt—-get update... done.

The repository is set up! You can now install packages.

This script will set up our server to use the GitLab maintained repositories. After
completing this script, we will install the actual GitLab application with apt:

$sudo apt—-get install gitlab-ce

This will install the required components on our system, and the GitLab configuration file
is /etc/gitlab/gitlab.rb. You can edit the configuration file and reconfigure the
GitLab server:

$sudo gitlab-ctl reconfigure
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After installation is complete, visit your GitLab external URL and set up a password for the
root user:

< C' | ® Not Secure | 35.155.183.87/users/password/edit?reset_password_token=XeN7m7YcDC--mBzAWZ-d
= Apps Q JenkinsKadima Ocami\bﬁpromemeus... Q Jenkins-test @» Reset My Security... [1 Packt

L 2

Please create a password for your new account.

GitLab Community Edition Change your password

Open source software to collaborate on code New password

Manage Git repositories with fine-grained access controls that keep your
code secure. Perform code reviews and enhance collaboration with

. . . Confirm new password
merge requests. Each project can also have an issue tracker and a wiki. P

‘Change your password

Didn't receive a confirmation email? Request a new one

Already have login and password? Sign in

Log in with root user, and you will get the Welcome page for GitLab, as shown in this
screenshot:

4 GitLab Groups v Activity Milestones  Snippets ™ B+  Searchorjumpto.. a o n & @

Welcome! You have signed up successfully.

Welcome to GitLab

Code, test, and deploy together

Create a project Create a group

= Projects are where you store your code, access issues, wiki -t

N Groups are the best way to manage projects and members.
and other features of GitLab.

Learn more about GitLab

" Take a look at the documentation to discover all of GitLab's
= capabilities.

Now you have successfully set up GitLab, let's use it and create your first repository.
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Creating your first project in GitLab

Log in to your GitLab server and follow the steps to create your first project repository:

1. Choose Create a Project to create a project on the GitLab server. In the project,
we will store all our code, configuration, and other information related to our
application.

2. Provide a project name and description. For now, we will create a sample Hello
World node application. Our project name is Sample.

3. Next, comes the visibility level of your project; it can be public, internal, or
private.

4. Public repositories can be cloned by anyone; any logged-in user can clone
internal project repositories. To clone a private project, a user needs explicit
access to clone the repository.

5. For now we will keep it public and check Initialize repository with a README
for a quick start.

6. Click on Create Project:

GitLab  Projects v Groups v  Activity Milestones  Snippets ™ © -  Searchorjumpto..

Projects

New project

Blank project Create from template Import project
A project is where you house your files
(repository), plan your work (issues), and . .
publish your documentation (wiki), among Project path Project name
other things. http://35.155.183.87fpriyanka/ Sample
All features are enabled for blank projects, Want to house several dependent projects under the same namespace? Create a group

from templates, or when importing, but you . o R
can disable them afterward in the project Project description {optional)
settings. This is sample Nodgls Project.

Tip: You can also create a project from the
command line. Show command “

Visibility Level @

8 Private
Project access must be granted explicitly to each user.

U internal
The project can be accessed by any logged in user.

© Q@ public

The project can be accessed without any authentication.

Initialize repository with a README
Allows you to immediately clone this project’s repository. Skip this if you plan to push up an existing repository.

Create project Cancel
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7. Clone the project URL:

S

Sample o
This is sample Nodejs Project.

Project ID: 2

o Star 0 Y Fork 0 HTTP~ http://35.155.183.87/priyanka [y @~ + - A Global =

Copy URL to clipboard

Files (82 KB) Commit (1) Branch (1) Tags (0) Readme

Add Changelog Add License Add Contribution guide Add Kubernetes cluster Set up CI/CD

8. If you have Git commands installed on your machine, run the following
command to clone the repository to your local machine:

$git clone http://35.155.183.87/root/Sample.git
Cloning into 'Sample'...

remote: Enumerating objects: 3, done.

remote: Counting objects: 100% (3/3), done.
remote: Total 3 (delta 0), reused 0 (delta 0)
Unpacking objects: 100% (3/3), done.

You will see the Readme . md file is already created in the sample project. You are all set to
start working with your Git repository:

Working with a Git repository

We have cloned the Sample repository on our local machine. Now we will see how to work
with the Git repository:

1. Create a Node.js Hello World application that will create an HTTP server and
respond to all requests on port 8080 with the string Hello World. Here is the
sample code for the Node.js application:

var http = require ("http");

http.createServer (function (request, response) {
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// Send the HTTP header
// HTTP Status 200 OK
// Content Type is text/plain
response.writeHead (200, {'Content-Type': 'text/plain'});
// Send response body as "Hello World"
response.end('Hello World\n');

}).1listen (8080) ;

// Print message
console.log('Server running at http://127.0.0.1:8080/");

2. Save the code in main.js and add this file to our Git repository.
3. Check untracked changes in our Git repository with following command:

$git status
On branch master
Your branch is up to date with 'origin/master'.
Untracked files:
(use "git add <file>..." to include in what will be
committed)
main.js
nothing added to commit but untracked files present (use "git
add" to track)

By default, GitLab sets master branch as our default branch. The newly
added main. js file is not present on the remote repository, and it is also not

tracked in the local Git.

Every file in the Git working directory is tracked, untracked, or ignored. The
files which are committed or staged before are tracked files. Files that are not
staged or committed are untracked files. The files that you don't want to add in
the repository, such as files with credentials or machine-generated files, are
mentioned in the .gitignore file.

An example of a .gitignore file coded to ignore all files with a . 1og extension
is as follows:
.gitignore

# ignore all logs
*.log
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4. Let's add the main. js file to the local repository; it needs to be indexed first. The
git add command updates the index using the content found in the working
directory. These changes will be staged for commit. You can add all changes into
the index using * or the —a option in the git add command:

$git add .
$ git status
On branch master
Your branch is up to date with 'origin/master'.
Changes to be committed:
(use "git reset HEAD <file>..." to unstage)
new file: main.js

5. The next step is to commit staged changes to the local repository:

$git commit -m "Add main.js file"
[master 9d8892d] Add main.js file
1 file changed, 15 insertions(+)
create mode 100644 main.js

The commit command is used to commit changes in the local repository. Other developers
will not be able to see the changes. The important thing while committing your changes is

to provide a commit message with the -m option in the command. Make sure your commit
message relates to changes you're making in the code so that others using it will be able to
understand your changes.

If you don't mention the filename, it will commit all the recent changes you made in the
code.

The final step is to push your local changes to the remote repository; the push operation
refers to pushing changes to the remote repository. While pushing changes, it is important
to mention the origin of the changes:

$ git push origin master

Username for 'http://35.155.183.87': priyanka

Password for 'http://priyanka@35.155.183.87':

Counting objects: 3, done.

Delta compression using up to 4 threads.

Compressing objects: 100% (3/3), done.

Writing objects: 100% (3/3), 547 bytes | 547.00 KiB/s, done.

Total 3 (delta 0), reused 0 (delta 0)

To http://35.155.183.87/priyanka/Sample.git
aad9%bc9..9d8892d master -> master
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Git will ask you for your credentials to authenticate the user and the push changes to the
remote repository hosted on the GitLab server. Now you will be able to see those changes
in the GitLab web URL.

It will look like this:
master Sample + ~ History Q. Find file Web IDE G -
@ Add main.is file 0dR892da (‘0
Priyanka Dive authored 4 minutes ago

Name Last commit Last update
3 README.md Initial commit 43 minutes ago
3 main.js Add main.js file 4 minutes ago
3 README.md

Sample

This is sample Nodejs Project.

Viewing the commit history

You can check logs using the command line, switch to the Git repository and run the git
log command, as shown here, to check the most recent commits. This command without
any extra argument shows commits made in the repository in reverse order. The command
output also contains information such as the SHA-1 checksum, the commit message, the
date and time of the commit, and author details:

$git log

commit 9d8892dal92fffb93a%9a8a58£fdf700632dabee3c (HEAD -> master,
origin/master, origin/HEAD)

Author: Priyanka Dive <user(@example.com>

Date: Mon Aug 27 00:56:39 2018 +0530

Add main.js file
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commit aad9bc971£f4e69242e550£9e1771e23c1785b5e2
Author: priyanka <user@example.com>
Date: Sun Aug 26 18:47:08 2018 +0000

Initial commit

You can check Git commit messages with the timestamp and user details, as shown here:

Administrator » Sample Commits

master Sample Filter by commit message B

10 Sep, 2018 3 commits

Merge branch 'develop' into ‘master’ -+ 74709bcl & B
Administrator authored 5 minutes ago

% Test merge request a93bd413 @& B
Priyanka authored 14 minutes ago

é@ Add main.js file 44148475 © B
Priyanka authored 21 minutes ago

26 Aug, 2018 1 commit

Initial commit 8f3b5054 (e (=)
Administrator authored 2 weeks ago

Adding a user to GitLab

The steps to add a user are as follows:

1. Log in to GitLab with admin user (root).
2. Click the spanner icon (top right) to enter Admin area:
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& GitLab Groups -~  Activity Milestones Snippets = F

Projects Admin area

Your projects Starred projects Explore projects Filter

3. You will see three buttons, New project, New user, and New group. Click on
New user:

Users: 2

Features

Sign up ®
LDAP

Gravatar ®
OmniAuth

Reply by email

Container Registry

GitLab Pages

Shared Runners ®
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4. Fill in the required information — Name, Username, and Email:

Admin Area Mew User
New user
Account
Name Priyanka
* required
Username privanka_dive
* required
Email priyanka.p.dive@gmail.com
* required
Password
Password Reset link will be generated and sent to the user.
User will be forced to set the password on first sign in.

5. Provide a project user limit as per your organization's rules. Also, if you want a
user to be able to create a group, give them access to creating a group by
checking Can create group. If you want a user to have limited access, then select
the Access level to be Regular, and if a user needs Admin privileges, then select
the Access level to be Admin for the user:
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Access
Projects limit 100000

Can create group
Access level @ Regular
Regular users have access to their groups and projects

Admin

Administrators have access to all groups, projects and users and can manage all features in this installation

Exti | -

e External users cannot see internal or private projects unless access is explicitly granted. Also, external users cannot create projects or groups.
Profile

Avatar Choose file ' No file chosen
Skype Priyanka Dive

Linkedin
Twitter

Website

Create user Cancel

6. After filling in all the required information, click on Create user. This will create
the user and send a password reset link to the user's Email ID.
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Troubleshooting
Consider the following error:

There was an error running gitlab-ctl reconfigure:
execute[/opt/gitlab/embedded/bin/initdb -D /var/opt/gitlab/postgresql/data
-E UTF8] (postgresql::enable line 80) had an error:

Mixlib: :ShellOut::ShellCommandFailed: Expected process to exit with [0],
but received '1l'

———— Begin output of /opt/gitlab/embedded/bin/initdb -D
/var/opt/gitlab/postgresql/data -E UTF8 ————

STDOUT: The files belonging to this database system will be owned by user
"gitlab-psql".

This user must also own the server process.

STDERR: initdb: invalid locale settings; check LANG and LC_* environment
variables

———— End output of /opt/gitlab/embedded/bin/initdb -D
/var/opt/gitlab/postgresql/data -E UTF8 ————

Ran /opt/gitlab/embedded/bin/initdb -D /var/opt/gitlab/postgresql/data -E
UTF8 returned 1

Solution

This issue can be due to the LANG and LC_* variables, which are unset in the Linux system.
In the omnibus installation, we can set these variables using the following commands and
run the installation command again or reconfigure GitLab:

$export LC_ALL="en_US.UTF-8"
$export LC_CTYPE="en_US.UTF-8"

Branching strategy

Branching is a very useful feature provided by Git. It helps to develop multiple features in
parallel. Branching can be useful to define environment specific codes such as develop, test,
stage, and production. Usually, the environment to Git branch mapping will be, for
example, the code for the development environment stored in the develop Git branch; for
the test environment, we use the test Git branch, and so on. For the production
environment, we use the master branch, as it is the first default branch created when we
create any Git repository.
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Let's see how we can create a branch using the web UI:

1. Log in to GitLab.

2. Go to your repository, Sample, that we created in the Creating your first project in
GitLab section:

Administrator » Sample > Details

S

Sample e
This is sample Node js Project.

Project ID: 3

o Star 0 ¥ Fork 0 HTTP~ http://35.155.183.87/root/Sam 0y P - + - A Global =

Files (82 KB) Commit (1) Branch (1} Tags (0) Readme

Add Changelog Add License Add Contribution guide Enable Auto DevOps Add Kubernetes cluster Set up CI/CD

master Sample + - History Q, Find file Web IDE @ -

Ve Inma.l Icommlt 8305054 (0
¥ Administrator authored 2 weeks ago

As you see in this screenshot, we have only one branch which is the master, and
is the default branch.
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3. Click on Branch, you will be redirected to a page where you can see all the active
branches for this repository. Currently, we have a master branch:

Administrator > Sample > Branches

Qverview Active Stale All Filter by branch name I Delete merged branches ]

Protected branches can be managed in project settings.

Active branches

- 8f3b5054 - Initial commit - 2 weeks ago

9
1
=

4. Click on New branch, type in the branch name, develop. We will be using this
branch for development:

Administrator » Sample * Wew Branch

New Branch

Branch name

develop|
Create from master
Existing branch name, tag, or commit SHA
Create branch Cancel

5. Click on Create branch. That's it. You can see the new branch that's been created
from the master branch. You can now create another branch from the develop or
master branch. As the develop branch is created from the master branch, all the
code in the develop branch will be the same as in the master branch, for now:
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Administrator > Sample : Repository

You pushed to develop 12 seconds ago

develop Sample + v History Q Findfile WebIDE & ~

Initial commit 8f3b5054 (‘0
Administrator authored 2 weeks ago

Name Last commit Last update
[2) README.md Initial commit 2 weeks ago
2 README.md

Sample

This is sample Node js Project.

6. Now, if we go to Active Branches, we can see two branches in the list. There is a
difference between those two branches. The master branch is the default branch
and the protected branch, but the newly created develop branch is not a
protected branch. The only users who are authorized to make modifications in a
protected branch are mostly senior developers or project leads. Due to this, we
can avoid the problem of multiple developers simultaneously working on
different features.

Handling branches using the Git CLI

After the Git clone, you will, by default, get code for the default branch set on your
repository. In our case, it is the master branch. Let's check which branch we have cloned
using the following command:

$git branch
* master
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The asterisk in front of the branch name indicates a current branch.

Let's create a test branch:

$git branch test
This will create a new branch named test, on your local Git repository:

$git branch
* master
test

Now you will see two branches in your local Git repository, the git branch
<BRANCH_NAME> command will create a branch from the current branch. So, the test branch
is created from the master branch.

Switch to the newly created the test branch and push it to the remote repository:

$git checkout test

Switched to branch 'test'

$git push origin test

Username for 'http://54.202.196.64': root

Password for 'http://root@54.202.196.64"':

Total 0 (delta 0), reused 0 (delta 0)

remote:

remote: To create a merge request for test, visit:

remote:
http://54.202.196.64/root/Sample/merge_requests/new?merge_request$5Bsource_
branch%5D=test

remote:
To http://54.202.196.64/root/Sample.git
* [new branch] test —-> test

Verify if you can see the test branch in the GitLab web UI:
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Administrator > Sample » Branches

Overview Active Stale All Delete merged branches l

Protected branches can be managed in project settings.

Active branches

¥ test
Merge request Compare P -
o 447d8475 - Add main.js file - 1 minute ago 0o gereq P +
D -

<o 447dB475 - Add main.js file - 1 minute ago

¥ develop

s . Merge request Compare e -
<o 447dB475 - Add main.js file - 1 minute ago oo gereq P 4

Merging changes from develop to master

Let's see how to merge changes from the develop branch to the master branch:

1. You can specify which branch to clone from the Git repository:

$git clone http://54.202.196.64/root/Sample.git -b develop
Cloning into 'Sample'...

remote: Enumerating objects: 6, done.

remote: Counting objects: 100% (6/6), done.

remote: Compressing objects: 100% (4/4), done.

remote: Total 6 (delta 0), reused 0 (delta 0)

Unpacking objects: 100% (6/6), done.

2. For testing, we will make a small change, such as changing the console log
message from Hello Worldto Hello Git. Add the changes to Git and push
the changes to the remote develop branch:

$git add main.js

$git commit -m "Test merge request"

$git push origin develop

Counting objects: 3, done.

Delta compression using up to 4 threads.

Compressing objects: 100% (3/3), done.

Writing objects: 100% (3/3), 321 bytes | 321.00 KiB/s, done.
Total 3 (delta 1), reused 0 (delta 0)

remote:

remote: To create a merge request for develop, visit:
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remote:

http://54.202.196.64/root/Sample/merge_requests/new?merge_reque
st%5Bsource_branch%5D=develop

remote:

To http://54.202.196.64/root/Sample.git

44£fd847..a93bd41 develop —> develop

3. If you want to create a merge request, open the URL shown in remote.

4. Assign it to the person who has the right to accept a merge request on the master
branch:

Administrator > Sample > Merge Requests
New Merge Request
From develop into master Change branches
Title Test merge request
Start the title with WIP: to prevent a Work In Progress merge request from being merged before it's ready.
Add description templates to help your contributors communicate effectively!
Description . . o
Write  Preview B I % «w = E 8
Markdown and quick actions are supported [i&) Attach a file
Assignee Administrator

5. In our case, it is assigned to Administrator. Fill out the required information and
click Submit Merge Request.

6. The Administrator user can see the merge request and, after verifying changes
done by developers, if there are no merge conflicts and all previous checks are

passed successfully, then the Administrator will accept the merge request by
clicking on Merge. Changes in test will be moved to the master branch:
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Administrator » Sample Merge Requests 4]

Opened 1 minute ago by Administrator

Test merge request

{1 Requestto merge develop (@ intomaster Open in Web IDE

@ ~IRemove source branch  Modify commit message

You can merge this merge request manually using the command line

Discussion 0 Commits 1  Changes 1

Edit Close merge request

Check out branch ® -

The Administrator can modify the commit message, and remove the source branch if it is
not required afterwards. If something goes wrong, the Administrator can revert the

changes as well:

The changes were merged into master with 74789bc1 (@

You can remove source branch now  Remove Source Branch

@ Merged by 3 Administrator just now | Revert Cherry-pick
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Using Git in the Eclipse IDE

Steps 1 to 3 are already explained in chapter 1, Salesforce Development and Delivery Process:

1. Eclipse installation

2. Install the Force.com IDE plugin

3. Configure Force.com project in Eclipse

We will continue with the next steps in the following sections.

Configuring Git and pushing code to Git

Now we need to configure Git.

1. Create the repository in a new folder by right-clicking on the folder and
selecting Git repository here...:

I'[4 | = | Salesforce
Home

< vt

Share View

> ThisPC » Data Disk (D:) » NagrajData » GIT » Salesforce

contacts ~

MName
Documents
Notebooks

TrailHeads

& This PC

Desktop

| Documents

J Downloads

B Music

&= Pictures

B videos

=, 0S Disk (C:)
inctpub
Intel
OneDriveTemp
PerfLogs
Program Files
Program Files (xB6)
ProgramData

temp

Date modified Type

View >
Sort by >
Group by P
Refresh

Customize this folder...

Paste

Paste shortcut
Undo Rename Ctrl+Z
Git GUI Here

Git Bash Here

] Open with Code
Share with >

i) Git Clone...

v|® | Search Salesforce »
Size

This folder is empty.

Users |

[T Git Create repository here...

Windows

. Data Disk (D)

¥ Network

0 items

. TortoiseGit
4 WinMerge
New >

Properties
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2. Here, we are not selecting the Make it Bare and click on OK:

h Home  Share  View e

« v A » ThisPC » DataDisk (D:) > MNagrajData > GIT » Salesforce v O Search Salesforce R

contacts A Name Date modified Type Size
Documents

This folder is empty.
Notebooks

TrailHeads

I ThisPC
I Desktop
[£ pocuments
4 Downloads
D Music

&=| Pictures

B Videos

_ If you plan to work inside this folder, leave this unchecked. Typically a bare repo
05 Disk (C:) can only have changes pushed’ to it. (By convention, a bare repo folder should
inctpub have a name that ends with *.git)

£ D:\Nagraj Data\GIT\Salesforce - Git Init - TortoiseGit x

[[IMake it Bare (Mo working directories)

Intel

Cancel Help

OneDriveTemp
Perflogs

Program Files
Program Files (x6)
ProgramData
temp

Users

Windows

. Data Disk (D:)

¥ Netwark

Ditems =
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3. You will see the next screen. Click on OK:

h Home Share View [7]

« .4 » ThisPC » DataDisk (D) » NagrajData » GIT » Salesforce > v @  Search Salesforce »
contacts A Name Date modified Type Size
Documents git 16-09-2018 20:02 File folder
Notebooks
TrailHeads
I This PC
I Deskiop
%] Documents
4 Downloads
D Music TortoiseGit hd
&=/ Pictures
Vid
[ videos o Initialized empty Git repository in D:\Nagraj Data\GIT\Salesforce.
i, 05 Disk (C3)
inetpub
Intel
OneDriveTemp
PerfLogs

Program Files
Program Files (x36)
ProgramData
temp

Users

Windows

. Data Disk (D:)

¥ Network

1item (&=]
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4. Right-click on the folder and select TortoiseGit and click on Settings:

= | Salesforce
Home  Share

View
& Pull.
« v 4 | > ThisPC > DataDisk (D) > NagrajData > GIT > Salesforce .
contacts A Name Date modified T 2 Push..
Dacuments git 16-09-2018 20:02 Fi @, Diff
Notebooks v N @, Diff with previous version
ew
TrailHeads
Sort by 5| ke Showleg
58 This PC Group by > & ShowReflog
I Desktop Refresh @, Browse References
= Daemon
[ Documents Customize this folder... g
3 Downloads £, Revision graph
b Music Pﬂﬁ'f_ 2, Repo-browser
- Paste shortcut 53, Check for modifications
=] Pictures Undo Rename Cti+Z | % Rebase..
B videos Git GUI Here A Stash Save
‘e 05 Disk (C) Git Bash Here
i Bisect start
inetpub 3 Open with Code
& Resolve.
Intel Share with >
OneDriveTemp 9 Revert..
% Git Sync... = Clean up...
PerfLogs ) . -
A_Git Commit -> "master”... P
. witch/Checkout...
Program Files # TortoiseGit S |“a
Program Files (x86) T ¥ Merge..
inMerge 9
ProgramDats P Create Branch
T Create Tag..
e New > reate Tag.
B Export..
Users Properties
Windows @ Add
. Data Disk (D) % Submodule Add...
= Network & Create Patch Serial...
& Apply Patch Serial...
v
Sett
1item T seings

v o

Search Salesforce »p
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5. You will see the next screen. Click on OK:

contacts ™ Name
Dacuments it
Notebooks

TrailHeads

[ This PC
[ Desktop
/= Decuments
& Downloads
b Music
=/ Pictures

Videos

05 Disk (C:)
inetpub

Intel
OneDriveTemp
PerfLogs

Program Files
Program Files (x26)
ProgramData
temp

Users

Windows

= Data Disk (D:)

=¥ Network

1item

<« . » ThisPC » DataDisk (D:) » NagrajData » GIT » Salesforce

Date modified Type Size

File folder

TortoiseGit

0 Git usesthe concept of a hierarchical configuration.
I.&. there are multiple levels; settings in higher levels

override values in lower levels.
The "Effective” tab shows you the effective values for
the current scope (read-only).
Select any level te see the values stored there.
In orderfo change settings select a level, enter the
values and select where to store to.

[0 Den't show this message again

6. Select the Git and enter the Name and Email:
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h Home Share

e e
contacts
Documents
Notebooks
TrailHeads

I This PC

I Desktop
Documents
4 Downloads
D Music

&= Pictures
B Videos

‘e OSDisk (C:)
inetpub

Intel
OneDriveTemp
PerfLogs

Program Files
Program Files (x36)
ProgramData
temp

Users

Windows

= Data Disk (D)

¥ Network

1item

View

~

Name

it

> ThisPC » DataDisk (D) > NagrajData > GIT » Salesforce

Date modified Type Size
20182002 File folder
#' D:\Nagraj Data\GIT\Salesforce - Settings - TortoiseGit *
~ &, General ~|[® 6t
{4 Context Menu
4 SetExtend Menu ltem Config source
22 Dialogs 1 (O Effective I Olocal << (@ Global << (O 5ystem
2% Dialogs 2 T nfo
"é E'E“Dgf Mame: [ Magra) Gornali | Oinhesit
olors
¥ Colors2 Email: [ ngornali@gmeai. com| | Clinhenie
VY Colors 3
| L@, Altemative editor Signing key ID:
~ 4P Git
: © Remote Auto CrLf convert
§ L Credential 8] autocrf SafeCrLf: v
v 7" Hook Scripts
! @ lssue Tracker Integration [W] QuotePath
. lssue Tracker Config Save to: = o
~ &3 lcon Overlays
é ‘é”” ISE“H " Editlocal .git/config Edit global .gitconfig | B Edit systemwide gitconfig
: verlay Handlers
~ ) Network Edit .toitconfig View systempide gitconfig
i@ Email
&, Diff Viewer
i LY Merge Tool
143 Saved Data
&\ TortoiseGitBlame
- 2 TortoiseGitUDiff ™

Cancel

Apply Help

v O

Search Sales

7. You will see the next screen. Select the Git and click on Remote:

Share

contacts
Documents
Notebooks
TrailHeads

This PC
[ Desktop

Z| Documents
& Downloads
D Music

&= Pictures

B Videos

‘i OS Disk (C3)

inetpub
Intel
OneDriveTemp
Perflags

Program Files
Program Files (x6)
ProgramData
temp

Users

Windows

= Data Disk (D7)

¥ Network

1item

View

~

Name

it

» ThisPC » DataDisk (0:) » NagrajData > GIT » Salesforce

Date modified

Type

File folder

Size

#" D:\Nagraj Data\GIT\Salesforce - Settings - TortoiseGit

v, General
{45k Context Menu
143 Set Extend Menu ltem
{27 Dialogs 1
Dialogs 2
22 Dialogs 3
LA Colors 1
¥ Colors2
LW Colors3
G Alternative editor

v -4 Git
£ Remote
3 Credential

~ 7 Hook Scripts
@ lssue Tracker Integration
@ Issue Tracker Config
~ ) lon Overlays
! lcon Set
:-4g) Overlay Handlers
v € Network
e Email
@, Diff Viewer
¥ Merge Tool
.. Saved Data
&, TortoiseGitBlame
2 TortoiseGitUDiff

A

) Remote

Remote:

Remote:
URL:

Push URL:
Putty Key:
Tags:

(W] Prune

7]

Rename

L 1

Reachable

+ | [JPrush Default

[Prune (Al remotes)

Add New/Save

Remove

Cancel

Apply Help

~ o

Search Salesforce
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8. Open the Git project in the browser and select the project.
9. Copy the HTTP URL from the project:

&P GitLab  Projects v  Groups~  Activity Milestones  Snippets (™) v Search orjump to...
s Salestonce Administrator Salesforce Details
£ Project

Details S

gcty Salesforce &

Cycle Analytics Project ID: 4
@ Repositary o Star 0 ¥ Fork 0 [Sia Rt p: //18.236.102.186/ root /Sales T @ - + v A Global ~
O Issues 0

Files (82 KB) Commit(1) Branch (1) Tags(0) Readme
1 Merge Requests (0
Add Changelog Add License Add Contribution guide Add Kubermetes cluster Set up CI/CD
# Cl/CD
G Operations ® - Auto DevOps x
- It will automatically build, test, and deploy your application based on a predefined CI/CD configuration.
0 wiki
vAors Learn more in the Auto DevOps documentation
& Snippets
Enable in ssttings

¥ Settings
& Collapse sidebar master Salesforce [ + v Histoy =~ Q Findfile WebIDE & ~

10. Enter the copied URL in URL and Push URL. Select All in the Tags field
and click on the Add New/Save button:
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<1 e - X
Home Share View [7]
<« v A4 > ThisPC » DataDisk (D) » NagrajData > GIT » Salesforce v O Search Salesforce p
contacts A Neme Date modified Type Size
Documents it File folder
Notebooks
#" D:\Nagraj Data\GIT\Salesforce - Settings - TortoiseGit
TrailHeads
N v -4, General ~ || 6 Remote
is
= {45 Context Menu
I Desktop 4B Set Extend Menu ltem Remote:
Documents 42 Dislogs 1
- polferica e || e
42 Dialogs 3 URL: |hm:/le.Bé.lul‘lﬁsfrocﬁsa\esforce‘g\t
& Music N Colors 1
= Pictures LW Colors2 PushURL: | http: /18,236, 102, 186/ro0t Salesforce.git
L Colors 2
i | L E—
8 Videos @, Alternative editor ey
08 Disk (C:
sk (C) vy Git s [ 1| Clpush vefat
inetpub
Intel mlprure  [JPrune (all remotes)
w7 Hook Scripts
OneDriveTemp i@ Issue Tracker Integration
PerfLogs i@ Issue Tracker Config
&0 Icon Overl
ke
Program Files (x26) L4520 Overlay Handlers p—
ProgramData 63 Network -
. e Email
em
P .3, Diff Viewer
Users .Y Merge Tool
Windows .. Saved Data
&, TortoiseGitBlame
Data Disk (D3
== Data Dk (0) $ TortoiseGitUDiff v
Network -
@ cod | o || e
v
1 item
— — X
Home Share View (]
<« v 4 > ThisPC > DataDisk(D:) > NagrajData » GIT » Salesforce » v & | Search Salesforce )
contacts A Name Date modified Type Size
Dacuments git File folder
Motebooks
TrailHeads )
B This PC A, General ~ | €3 Remote
= gk Context Menu
[ Desktop i 4G Set Extend Menu ltem Remote:
%] Documents .45 Dialogs1
e rperll S
4% Dialogs 3 URL: [ nttp:/18.236. 102. 186 oot Salesforce. gt |
D Music i Colors 1
=] Pictures ¥ Colers2 PushURL: | htto://18.236.10 ot |
i LY Colors
B Videos L@ Altemal TortoiseGit
L OSDisk(C) v A Git lPush Defauit
inetpub i) Remote
Intel H 7 Creden o Do you want te fetch remote branches from the newly added remote?
7" Hook Scrip|
OneDriveTemp L lssue Ty
Perflogs i L. lssue Tr -
) lcon Overl o
Program Files . @;D’I‘ |
L85 leon
Program Files (x86) { i) Overlay Handlers aemove
ProgramData v Network -
. i@ Emall
em)
i @, Diff Viewer
Users. i i Y Merge Tool
Windaws 145 Saved Data
&. TortoiseGitBlame
= Data Disk (D: S
ata Disk (D:) -3 TortoiseGitUDiff v
Network )
? oK Cancel Apply Help
v
1 item
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12. You will see this screen. Click on OK:

-
Home Share View [7]
- “ 4 | ThisPC » DataDisk(Di) > NagrajData > GIT » Salesforce » v|®| | Search Salesforce »
contacts A Name Date modified Type Size
Documents git 16-09-2018 2 File folder
Notebooks
PP, -
TrailHeads #" D:\Nagraj Data\GIT\Salesfarce - Fetch - TortoiseGit x
=
This PC —
I Deskiol
i (@Remote: arigin ~
[ Documents
O T
- Downloads O Arbitrary URL:
L: [ nttp:/718.236. 102. egt |
D Music [ :
o Pictures AT masts SURL: | http://18.236, 102, 186 root/Salesforce.git_ |
B e oo e —
Squash No Commit
L, 05 Disk (C) N - [Jpush Default
s: v
inetpub Mo East Forward Fast Forward Only Lo ush betad
Intel (W] Tags Default: Al IPrume  [JPrune (All remotes)
OneDriveTemp (W] Prune
Perflogs
Autol oad Putty Key Manage Remates L
Program Files Add New/Save
[ Lsunch Rebase After Fetch F
Program Files (26) -
Cancel Help Remove
ProgramData
T Linan
b T
eme @, Diff Viewer
Users { ¥ MergeTool
Windows 4 Saved Data
L. TortoiseGitBlame
Data Disk (D
= 3 i@ TortoiseGitUDiff v
Metwork
o oK Cancel Apply Help
v
1item

13. Enter the Git credentials in this screen:
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=1 : - X
Home  Share  View (2]
« “ A4 > ThisPC s DataDisk(D:) » NagrajData 5> GIT 5 Salesforce » ~| &/ | Search Salesforce »
contacts ~  Name Date modified Type Size
Documents git 16-09-2018 20:13 File folder
Notebooks
x
TrailHeads
~ [ This PC & T - o %
I Desktop
[£ Documents g
Windows Security X TETETE
¥ Downloads
B - - Galesforce.git
D Music Git Credential Manager for Windows
= Pietures alesforce.git
Enter your credentials for http://18.236.102.186/.
B videos
05 Disk (C)) git.exe fetch -v --
| Juser name | push Default
inetpub
freel | Password |
OneDriveTemp
Perflogs
Program Files OK Cancel
Program Files (x86)
. — -
ProgramData ~ ) Network
e {ole Emall
i @, Diff Viewer
Users i ¥ Merge Tool
Windows 45 Saved Data
; &, TortoiseGitBlame
= Data Disk (D) (.2 TortoiseGitUDIFF .
Metwork
o o oK Cancel Apply Help
v
1item =

14. Click on OK:

Home Share View (2]

« “ 4 > ThisPC » DataDisk(D) > MagrajData > GIT » Salesforce » v @ Search Salesforce P

contacts A Name Date modified Type Size

Documents File folder

Notebooks

TrailHeads

8 This PC # D:\Nagraj Dat
[ Desktop .
- a7
[ Documents

Windows Security w | Rename
- Downloads
i 1 H lesforce. git
b Music Git Credential Manager for Windows st |
= =
=] Pictures

B Videos Enter your credentials for http://18.236.102.186/. :l

&, OSDisk (C:) it.exe Fetch -v |
‘ rood X | Push Default
inetpub

Intel ‘ |
sesesses

OneDriveTemp
Pedlogs

Program Files OK Cancel
Program Files (x36)

oo — -
ProgramData ~ G Network

i@ Email

Gy, Diff Viewer
i LY Merge Tool
-4k Saved Data
1§\ TortoiseGitBlame
-3 TortoiseGitUDiff

temp
Users

Windows

= Data Disk (D)

Network
@ oK Cancel Apoly Help

1item (=]
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15. Once you have completed the process, click on the Close button:

Share View

contacts @
Documents

Notebooks

TrailHeads

I This PC
[ Desktop
Documents
& Downloads
D Music
&= Pictures
B Videos
‘i 05 Disk (C:)
inetpub

Intel
OneDriveTemp
Perflogs

Program Files
Program Files (x36)
ProgramData
temp

Users

Windows

= Data Disk (D:)

¥ Network

1item

» ThisPC » Data Disk (D) » NagrajData > GIT > Salesforce »

Date modified Type Size

018 20:14 File folder

£ D:\Nagraj Data\GIT\Salesforce - Git Command Progress -Te.. — O X

o ?

remote: Counting objects

=

Rename
|8.236. 102, 186 root/Salesforce.git
8.236. 102 185/root/Salesforce. git

remote: Counting objects:
remote: Total 3 (delta @), reused @ (delta @)
From http://18.236.102.186/root/Salesforce

1e0% (3/3), done. “

* [new branch] master

-> origin/master

Success (103125 ms @ 16-09-2018 28:14:50)

+| [JPush Default

e (All remotes)

Show log - Abort
e
T8 Network
@ Email
@, Diff Viewer
.Y Merge Tool

<k Saved Data
-, TortoiseGitBlame
2 TortoiseGitUDiff

Cancel Apply Help

Search Salesforce P
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16. Finally, click on OK:

=ls . — x
Home Share View (2]
« “ 4 > ThisPC » DataDisk(D) > MagrajData > GIT » Salesforce v @ Search Salesforce P
contacts A Name Date modified Type Size
Documents qit 16-09-2018 20:14 File folder
Notebooks
) 4" D:\Nagraj Data\GIT\Salesforce - Settings - TortoiseGit
TrailHeads
38 This pC v, General || 68 Remote
= i 4% Context Menu
I Desktop -4h Set Extend Menu ltem Remote:
40 1t 4% Dialogs 1
e 5 s e s [won | e
4 Downloads .
-4 Dialogs 3 URL: [ nttp://18.236. 102, 186 froot/Salesforce. gif
b Music ¥ Colors 1
= Pictures N Colors2 PushURL: | hitp://18.236. 102, 188 /root/Salesforce.git |
i - Colors 3
" ; Pk [
B videos | @, Altemative editar ey
i, OS Disk (C:
(=] v 4 Git Tags: al ~| [Push Default
inetpub i .9 Remote
Intel i~ Credential [®lPrune  [Jerune (all remotes)
v 7" Hook Scripts
OneDriveTemp @ Issue Tracker Integration
PerfLogs | @ lIssue Tracker Config
v &) lcon Overlays
Program Files ® % Icon g add New/Save
Program Files (+26] [
g (x86) | ) Overlay Handlers e
ProgramData v §) Network
. - @ Email
em :
P €, Diff Viewer
Users : ¥ Merge Teol
Windows -4 Saved Data
& TortoiseGitBlame
Data Disk (D:
== Data Dk (03 2 TortoiseGRUDIf .
Network )
# | R
v
1item
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Now you have to pull the files from the Git repository, the steps are as follows:

1. Right-click on the same file and select TortoiseGit and click on Pull...:

= | Salesforce - x
Home Share View (7]
| & Pull.. |
« “ 4 > ThisPC » DataDisk (D:) » MagrejData > GIT » Salesforce —r=, v @] | Search Salesforce y:]
~
contacts (o] Name Date modifis A Push...
Documents git 16-09-20132 @ Diff
Notebooks e N Diff with previous version
TrailHeads
Sort by 5| & Showlog
& This PC Group by > | & Show Reflog
[ Deskiop Refresh £, Browse References
Daemon
[&] Documents Customize this folder.. o .
& Downloads JEA, Revision graph
B Music i @, Repo-browser
< Paste shorteut B, Check for medifications
=] Pitures Undo Rename 7 | 9e Repose..
Vid
& Videos Git GUI Here A Stash save
i 05 Disk (C) Git Bash Here
Bisect start
inetpub 3] Open with Code
Resolve...
Intel Share with > & =i
OneDriveTemp ) Deai-
pert A Git Sync.. @ Clean up...
smhegs A _Git Commit -> "master.. -
Switch/Checkout...
Program Files I # TortoiseGit >I
Program Files (x86) @ —— 1’ Merge..
inMerge 3
ProgramData T# Create Branch...
T Create Tag..
emp New > - ;a: ag
Users Propertics =
Windows O feis
— Data Disk (D) % Submodule Add...
= Network %% Create Patch Serial...
& Apply Patch Serial...
v
Setti
Titern W =i [E=
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2. You will get one popup, as shown. Select ... to select Remote Branch:

h Home Share View ®

« A » ThisPC » DataDisk(D:) » MagrajData » GIT » Salesforce v O Search Salesforce r
contacts A Name Date modified Type Size
Documents git 16-09-2018 20:14 File folder
Notebooks
TrailHeads st P

" D:\Nagraj Data\GIT\Salesforce - Pull - TerteiseGit X
[ This PC
Remote
B Deskiop
& Documents (® Remote: origin v
J Downloads () Arbitrary URL:
b Music
’ e [master . |
&= Pictures b |
B videos Options
w05 Disk (C) [ squash [ ro Commit
inetpub [[Ino Fast Forward []Fast Forward Only
Intel [®] Tags Default: All
OneDriveTemp [®]Prune
Perflogs
Autoload Putty Key Manage Remotes
Program Files =
Program Files (x36) []Launch Rebase After Fetch
ProgramData oK Cancel Help
temp
Users
Windows

= Data Disk (D:)

¥ Network

1item

[128]



Version Control Chapter 5

3. Here you can see all the list of remote branches, select the specific branch and
click on OK:

= | Salesforce - X
Home Share View 2]
- v 4 5 ThisPC » DataDisk (D:) > MagrajData » GIT + Salesforce v|®| | Search Salesforce »
contacts A Mame Date modified Type Size
Documents git 16-09-2018 20:14 File folder
Notebooks
TrailHeads .
&' T X
I3 This PC
Remote
I Desktop
[ Documents - i N .
#" D:\Nagraj Data\GIT\Salesforce - Browse references - TortoiseGit ] X
- Downloads
B Music Fiter: [ J2 xr by Refame, Subject, Authors, S Al v
=] Pictures refs Branch Name  Date Last Commit Last Commit
B videos El-remotes
- origin
i, 05 Disk (C)
inetpub
Intel
OneDriveTemp
Perflogs
Program Files
Program Files (x86)
ProgramData
temp
Users
Windows
= Data Disk (D) g B
Network [ show nested refs Showing 1ref(s), 1ref(s)
¥ Networl  Lrefs) | current Branch Cancel Hep

Titem
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4. Once the process is complete, click on Close:

Home Share View o

« v » ThisPC > Data Disk (D:) » MNagrajData » GIT » Salesforce » v O Search Salesforce »

contacts *  Name Date modified Type Size

Documents it

Notebooks i README.md
TrailHeads

File folder

Markdown Source... 1KE

[ This PC #' D:\Nagraj Data\GIT\Salesforce - Git Command Progress - To..  — m} X
[ Deskiop »
[ Documents s
¥ Downloads O
D Music

=/ Pictures

& Videos
‘i 05 Disk (C3) "
From http://18.236.1@2.186/root/Salesforce

* branch master -> FETCH_HEAD
Intel = [up to date] master -» origin/master

inetpub

OneDrlveTEmp Success (1@875 ms @ 16-@9-2@18 20:19:28)
Perflogs

Program Files

Pulled DIff - Abort

Program Files (x36)

ProgramData
temp
Users
Windows

= Data Disk (D:)

¥ Network

2items =

Now the connection has been created and all the files copied to the local folder
from the Git repository.
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5. Add your files into this folder:

= | Salesforce

=

« 3 -4

Home Share View

» ThisPC » DataDisk (I:) » NagrajData » GIT » Salesforce

~
"

contacts Name

Documents git
Notebooks src

TrailHeads 4| README.md

[ This PC

I Desktop

|| Documents

4 Downloads

B Music

&= Pictures

B Videos

‘is 05 Disk (C2)
inetpub
Intel
OneDriveTemp
Perflogs
Program Files
Program Files (x86)
ProgramData
temp
Users
Windows

= Data Disk (D:)

=¥ Network

3items

Date modified

File folder

File folder

Markdown Source...

Size

1KB

v o

Search Salesforce
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6. Right-click on the same folder and select the TortoiseGit and click on Add...:

< | Salesforce

View

& Pull..
« v + ThisPC » DataDisk (D:) » MNagrajData » GIT » Salesforce & Fetch.
~
contacts *  Name Date modit A Push...
Documents git 16-09-2018 Diff
Notebooks sre 16-09-2012 &, Diff with previous version
TrailHead 3] README.md 1 018
railHeads ol m & Showlog
[ This PC &= Show Reflog
[ Desktop e b 4, Browse References
Documents Sort by > € Daemon
4 Downloads Group by | %A Revision graph
D Music Refresh 4, Repo-browser
5% Check for modifications
= Pictures Customize this folder... c
% Rebase..
Vid
B Video: Paste @ Stash Save
L 05Disk(C) Paste shortcut
Bisect start
inctpub Undo Copy Ctri+Z
Intel Git GUI Here 4 Resalve.,
OneDriveTemp Git Bash Here 9 Revert..
Perflogs ] Open with Code S Clean up...
Program Files Share with S B Switch/Checkout..,
Program Files (x36) ¥ Merge..
A Git Sync...
# Create Branch...
ProgramData A _Git Commit -» "mast:
T Create Tag...
temp ¥ TortoiseGit —
Users .
85| WinMerge
Windows ! o st
N
- Data Disk (D:) i @ Submodule Add...
P rti
B Network i #§ Create Patch Serial...
& Apply Patch Serial...
v
Setti
3items T settings

~ o

Search Salesforce
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7. Select all the files and click on OK:

+ | Salesforce o N
Home Share View [2]
« v 4 » ThisPC » DataDisk(D:) » NagrajData » GIT » Salesforce v ©|  Search Salesforce P
contacts A Name Date modified Type Size
Documents it File folder
Notebooks src File folder
TrailHeads &l README.md Markdown Source. 1k8
& This PC 45" D:\Nagraj Data\GIT\Salesforce - Add - TortoiseGit — O x
[ Desktop
Documents Path Extension ~
3 Downloads Not Versioned Files
Hu || srefappMenus/Salesforee 1.appMenu .appMenu
usic [T srefaurafauditTrail AuditTrail. auradoc \auradoc
=] Pictures [ srefaurafuditTrail puditTrail,cmp .amp
B Videos [ srefaura fiuditTrail uditTrail.cmp-meta. xml sl
49 05 Disk(C) srcjaurafAuditTrai fAuditTral.css s
- ok |_| srefaurafauditTrailfAuditTrail. design .design
inetpub src/aurafAuditTrai fAuditTral.sva .svg
Intel | srejaurafAuditTrail/auditTraiController.js Jds
OneDriveT ] srefaurafiuditTrail puditTraiHelper js js
nelrvelemp ] srefaurafauditTrail AuditTrsiRenderer.js s
Perflogs lJ srefaurafGetConnected/GetConnected.cmp cmp
Program Files |_] srefaurafGetConnected)GetConnected.cmp-meta.xml anl
o Files (<26 srefaura/GetConnectad/GetConnected.css .css
rogram Files (x35) srefaura/GetConnectad/GetConnectedController js js
ProgramData src/aura/GetConnected,GetConnectedHelper js is
temp [ srefauraockeiles LockFiles. auradac auradoc
1 srojaurafLockFiles/LockFiles.cmp Jamp v
Users
Select/deselectal | [JIndude ignored fles
Windows
. Data Disk (D) S =2

¥ Network

3items
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8. Once the process is complete, click on Commit...:

= Data Disk (D)

¥ Network

3items

= | Salesforce -
Home Share View [2]
« v 4 » ThisPC » DataDisk(D:) » NagrajData » GIT » Salesforce » v ©|  Search Salesforce P
contacts A Name Date modified Type Size
Documents it File folder
MNotebooks ste File folder
TrailHeads &l README.md Markdown Seurce. 1k8
[ ThisPC
[ Desktop
Documents
J Downloads 4" Add Finished! u} x
D Music
— Action Path Q
=] Pictures
Added  src/triggers/LockediieTrigger. trigger
B videos Added  sretriggers/LockedFiieTrigger. rigger-meta.xml
%, 05 Disk (C) Added  sreftriggers/RejectDoubleSooking,trigger
imetoub Added  sreftriggers/RejectDoubleBooking. rigger-meta. xml
i Added sreftriggers/RestrictContactByMame. rigger
Intel Added sreftriggers/RestrictContactByMame. trigger-meta. xml
OneDriveTemp Added  sreftriggers/SendConfimationEmail. rigger
Added  sreftriggers/SendConfimationEmail. trigger-meta i
Perflogs Finished!  Success (14328 ms @ 16-09-2018 20:36:06) v
Program Files
Program Files (x88)
Progrembeta Cance
temp
Users
Windows
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9. Now add the commit message and click on Commit & Push:

= | Salesforce - :
Home Share View (7]

= v » ThisPC » DataDisk (D) » MagrajData » GIT » Salesforce » v| @/ | Search Salesforce »
contacts A Name Date modified Size
Documents gt .
Notebooke e 4" D:\Nagraj Data\GIT\Salesforce - Commit - TortoiseGit - m] x
TrailHeads @] READMEMd | committo:  master [Cdnew branch
v [ This PC Message:
Adding all code in master repositor:
[ Desktop - P f I
= Documents Signed-off-by: Nagrad Gernalli <ngornalli@gmail.coms
4 Downloads
D Music
=] Pictures
137
B Videos [] Amend Last Commit v
4., 05 Disk (C) 16-09-2018 [@~ | |20:37:31 =
inetpub Set author \ Nagraj Gornall <ngornali@amail.com> | Add Signed-off-by
Intel " "
Changes made (double-dick on fle for diff):
OneDriveTemp Ched:  All Hone Versioned Added Files
PerfLogs Fath Extension
Program Files 24| src/dasses/accountHander.ds .ds
Program Files (26) | sredlasses/Accountandler. de-meta.xmi el
[ src/dasses/AccountManager.s s
ProgramData | sre/ciasses accountanager ds-meta. i xml
temp ba] src/dlasses/AccountManagerTest.dis s
|| sre/dasses/AccountManagerTest. ds-meta, xml eml
Users [z S e e
< >
Windows
T how Unversioned Fies s SE‘E“E?- el o
[[1De not autoselect submedules View Patch>>
& Network Show Whole Project
[ Message only | Commit & Push | | Cancel Help
v
3 items
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10.

To see all the remote branches, select the ... button:

Share View

contacts
Documents
Notebooks
TrailHeads

[ This PC

[ Desktop
2| Documents
4 Downloads
D Music

=] Pictures

B videos

‘& 08 Disk (C)

inetpub
Intel
OneDriveTemp
PerfLogs

Program Files
Program Files (x86)
ProgramData
temp

Users

Windows

= Data Disk (D)

¥ Network

3items

A

Name

.git
@ sic
| README.md

> ThisPC » DataDisk(D:) » NagrajDatza » GIT » Salesforce »

Search Salesforce r

Date modified Type Size
& D T T .
Commit to:  master [ new branch
Message:
Adding all code in master repository
Signed-off-by: Nagrai Gornalli <ngornalli@smail.com>
#" D:\Nagraj Data\GIT\Salesforce - Push - TortoiseGit
Ref
[Jpush all branches
1/37
O toak [mastr miE i
%
Remote: - E
= \ | b
h Destination
cH @ Remote: origin v || Manage file
() Arbitrary URL: &
&
g
g Optons
[ Force: May discard [Jknown changes [ unknown changes
H  [Juse Thin Pack (For slow network connections)
B [Dincude Tags v
3
Autoload Putty Key >
= [t upstream/track remote branch Es ol
o [ Always push to the selected remote archive for this local branch k.
[ Always push to the selected remote branch for this local branch
Recurse submodule Nore ©
O Help
Cancel Help F =
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11. Here you see all the branches, select the specific branch:

Share View

(2]
» ThisPC > DataDisk (D:) » MagrajData » GIT > Salesforce »

v @ | Search Salesforce »
contacts Q

Name Date modificd Type E
Documents.

gi - e
Netebooks &l src & g ‘

@) READMEmd | commit to:  master
I This PC R

TrailHeads [Cnew branch

Adding all code in master repository
B Desktop

lss i a2

' DA\Nagraj Data\GIT\Salesforce - Browse references - TortoiseGit
4 Downloads

b Music Fiter: [0 s by Refname, Subject, Authors, S M v
=] Pictures refs
B Videos Elremotes

origin
‘i O Disk (C:)

|| Documents.

Date Last Commit Last Commit.

sforigin/master  15-03-2018 19:54:33  Add README.md
inetpub
Intel
OneDriveTemp
Perflogs
Program Files
Program Files (x26)
ProgrambData
temp
Users
Windows
— Data Disk (D)

<

>
Show nested refs Showing 1refs), 17eS) | Cuprant franch
v |

 d—,
3 items 1 ok

Cancel Hep F

¥ Network

Cancel Help
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12. Now click on OK:

€ v

Share

contacts
Documents
Notebooks
TrailHeads

[ This PC

[ Desktop
2| Documents
4 Downloads
D Music

=] Pictures

B videos

‘& 08 Disk (C)

inetpub

Intel
OneDriveTemp
PerfLogs

Program Files
Program Files (x86)
ProgramData
temp

Users

Windows

= Data Disk (D)

¥ Network

3items

View

A MName
.git
@ sic
| README.md
v

> ThisPC » DataDisk(D:) » NagrajDatza » GIT » Salesforce »

Date madified Type

Size

& D GIT T _
Commit to:  master [ new branch
Message:
4" D:\Nagraj Data\GIT\Salesforce - Push - TortoiseGit
s4

ANKIKIEIKIEIK] ®

Ref
[ Push all branches

Local:

vl»

Remote:

A

Destination

(® Remote: origin

(O Arbitrary URL:

Options
Force: May discard [Jknown changes
[ Use Thin Pack (For slow network connections)

[ ndude Tags
Autoload Putty Key
[ 5et upstream ftrack remote branch

| | Manage

[unknown changes

[ Always push to the selected remote archive for this local branch
[ Always push to the selected remote branch for this local branch

Recurse submodule None

oK

Cancel Help

1/37

5 total
=3

Search Salesforce r
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13. Once the process is complete, click on Close:

Share

View

contacts
Documents
Notebooks
TrailHeads

[ This PC

I Desktop
2| Documents
4 Downloads
D Music

&= Pictures

B videos

08 Disk (C:)

inetpub

Intel
OneDriveTemp
PerfLogs

Program Files
Program Files (36)
ProgramData
temp

Users

Windows

== Data Disk (D:)

¥ Network

3 iterns

A

> ThisPC » DataDisk (D:) » MagrajData * GIT » Salesforce »

~ 0

Search Salesforce r

Name Date modified Size
gt - S -
- . =
& src
% READMEmd | committo: master [new branch
4" D:\Nagraj Data\GIT\Salesforce - Git Command Progress - To..  — u] X
remote: Resolving deltas
137
Total 286 (delta 128), reused 8 (delta @) N
remote: Resolving deltas: 160% (128/128), done \dd Signed-off-by
To http://18.236.102.186/root/Salesforce. git E
£835279. .b78ea35 master -> master
Success (43907 ms @ 16-89-2018 20:41:87) jes Submodules
v
Extension "
.ds
Create pull request |- Abort =
B g .ds
[T sre/dasses/accountvanager. cs-meta.xml xml
|4l sre/dasses/AccountManagerTest.dls s
| sre/dlasses/AccountManagerTest. ds-meta.xml el
I A vl scce dh s bOenrace e e ot A
< >
v Unverscned Fics 362 files selected, 362 files total

[[]Da not autoselect submodules
Show Whole Project

[JMessage only Commit &Push | v

View Patch>>

Cancel

Help
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14. Now all the files are moved to the Git repository. Check on the Git repository:

Snippets

S Salesforce o Star 0 Y Fork 0 HTTP~  http://18.236.102.186/root/Sales [ [~ + - A Global ~
€ Project
Commits (2} Branch (1) Tags(0) Readme

Details
- Add Changelog Add License Add Contribution guide Add Kubernetes cluster Set up CI/CD
Activity
Cycle Analytics
v 4 (O] Auto DevOps x

B Repository It will automatically build, test. and deploy your application based on a predefined CI/CD configuration.

o ° Learn more in the Auto DevOps documentation
) Issues 0
Enable in settings
1 Merge Requests 0
# Cl/cD master Salesforce / + v History ~Q Findfile =~ WebIDE & =
G Operations 8 Adding all code in master repository = b78seassc Gy
Nagraj Gornalli authored 5 minutes ago
M Wiki
& Snippets Name Last commit Last update
£ Settings W src Adding all code in master repository 3 minutes ago
« Collapse sidebar [ READMEmd Add README.md 47 minutes ago

15. Check all the files have been committed correctly:

Groups ~  Activity M Snippets rch or jump t
s Salesforce Administrator Salesforce > Commits > b78ea35¢c
& Project Commit b78ea3sc @ authored 6 minutes age by 0 Nagraj Gornalli Browse files Options =
@ Repository Addi Il dei B
ing all code in master repository
Files y: @ nHograj Gornalli <ngornallifignail.coms
Commits
Branches -0 parent f335275c Pmaster
Tags
£ No related merge requests found
Contributors
Graph
Showing 362 changed files + with 2165 additions and 0 deletions Expandall  Hide whitespace changes  Inline  Side-by-side
Compare
Charts - B 1 0—100644 @& ®  Viewfile @ b78ea35c
<l version="1
D lssues g <AppHenu xmlns=" /o4/metadata”>
<appHenultems>
11 Merge Requests 0 <name>Feed</name>
<type>StandardAppHenultem</types
<fappMenultemss>
<« Collapse sidebar T
»

All code is successfully committed in the Git repository.
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Summary

In this chapter, we learned about version control systems. We have seen what version
control we have in Salesforce and why we need a version control system such as Git. We
learned how to install GitLab on on-premise servers using the most recommended method
by GitLab itself—the omnibus setup. After setting up our own GitLab server, we learned
how to create our first project in GitLab using a web UL We worked with the Git repository
using Git commands, such as git clone, add, commit, push, and so on.

We discussed the branching strategy in Git and general scenarios where we need to work
with different branches. We have learned about concepts such as protected branch, and
default branch. We also got to know how we can create a new branch from an existing
branch, and merge code from one branch to another branch. Finally, we learned how to use
Git for our Salesforce project with Eclipse.

In the next chapter, we will go to our next stage, which is Continuous Integration using a
Jenkins server. We will learn how Jenkins helps us to automate our daily tasks, such as
retrieving and deploying metadata using the Force.com migration tool and Git.
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In the previous chapter, we learned about the importance of version control systems in
projects and how we can achieve version control in our Salesforce project. We looked at
instructions for how to set up our own GitLab server and push metadata from the
Salesforce organization to the Git repository. After following the steps to install Git on a
developer machine and sync it with the Salesforce sandbox, developers will be able to make
and save their changes in the Git repository.

In this chapter, we will learn about how we can use Git integration with Jenkins to
automate backups and the deployment of Salesforce metadata. We will discuss Jenkins and
look at how continuous integration is achieved in Salesforce using Jenkins and the Ant
Migration Tool. We will look at how to configure the Ant Migration Tool with Jenkins and
and how to configure a Jenkins job to retrieve metadata from the sandbox. We will cover
step-by-step instructions for deploying changes to UAT or a testing environment using
Jenkins.

In this chapter, we will cover the following topics:

e What is Jenkins?
Installing Jenkins

Configuring the Ant Migration Tool with Jenkins

Providing sandbox credentials to Jenkins
e Configuring a Jenkins job to retrieve metadata from a sandbox
¢ Configuring a Jenkins job to deploy metadata on a sandbox
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What is Jenkins?

Jenkins is a continuous integration server written in Java. Jenkins is an open source
automation server. You can install it on your machine easily. Jenkins can be installed on
Windows, macOS, and Linux machines. Jenkins is easily configurable and has many
plugins to support continuous integration and deployment. If you have experience of using
containers, you can use Docker to install Jenkins using Docker images from the registry.

Cl using Jenkins

Continuous integration entails developers pushing their code to a shared repository and
testing it using regular builds so that they can detect problems in the code gradually.

There are several tools that can be used to achieve continuous integration.

Using continuous integration, you can easily back-track where things have gone wrong in
the code. If you don't follow continuous integration, it will be more difficult and expensive
to detect errors in the code at the production stage.

The following is a list of CI tools:

¢ Jenkins

TeamCity
Travis CI
Go CD
Bamboo
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In this chapter, we are going to use Jenkins to achieve continuous integration.

Jenkins is an open source, cross-platform CI tool. Jenkins has ability to add plugins, which
makes it very flexible and easy to integrate. You can configure CI using the Ul as well as
commands.

Installing a Jenkins server

Let's start with the Jenkins server installation on a Windows server. Installation on the
Linux server has already been covered in chapter 2, Applying DevOps to Salesforce
Applications. We will cover Jenkins server installation on a Windows machine here so that
Windows users can get an idea about the setup.

The following are the hardware and software requirements for installation of the Jenkins
server.

The hardware requirements are:

e 256 MB of RAM
¢ 1 GB of drive space

The software requirements are:

e Java 8

¢ A web browser: Jenkins is supported by most of popular web browsers, such as
Google Chrome, Mozilla Firefox, Microsoft Internet Explorer, and the latest
version of Apple Safari

Download the latest Jenkins server package for Windows at the following website
http://mirrors.jenkins.io/windows/latest. You will get the latest ZIP file on your
machine of the version of the Jenkins package.
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Once the download is completed, extract the ZIP file and start the installation by double-
clicking on the jenkins.msi file. Follow the Jenkins setup wizard to complete the Jenkins
server installation. Choose the path for the Jenkins server installation and click on Next:

4 Jenkins 2.32.2 Setup SRR

Destination Folder
Click Mext to install to the default folder or dick Change to choose another.

Install Jenkins 2.32.2 to:

|C: \Program Files (x3868)\Jenkins,

Back
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On the next screen, click on Install to proceed with the installation:

4 Jenkins 2.32.2 Setup (= [ et

Ready to install Jenkins 2.32.2

Click Install to begin the installation. Clidk Back to review or change any of your
installation settings. Click Cancel to exit the wizard,

Back ][ Install ] [ Cancel
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After the Jenkins installation is done, you need to configure the Jenkins server. Visit
http://<Server-IP-address>:8080 if the setup has been done on a local machine for
testing. You can access the Jenkins server at http://localhost:8080. You will need to
wait for some time if you see a message such as Please wait while Jenkins is getting ready
to work...:

/' 6 Jenkins enkins] x B
C | @ localhost:B080/login?from=%2F Tr & o >~ @ N o R @ B

Getting Started

Unlock Jenkins

To ensure Jenkins is securely set up by the administrator, a password has been written

to the log (not sure where to find it?) and this file on the server:
C:\Program Files (x86)%\Jenkins\secrets\initialAdminPassword

Please copy the password from either location and paste it below.

Administrator password
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To unlock the Jenkins server, you need to provide the default Jenkins password stored at
the following location: C: \Program Files

(x86) \Jenkins\secrets\initialAdminPassword. For a Linux machine, the path will
be different.

On the next screen, we will be able to choose plugins to install in the Jenkins server. Click
on Select plugins to install:

y Q SetupWizard [Jenkins] X \\__\ e @J
< C | @ localhost:8080 7 & o o /, € ? o Rl ® B

Getting Started

Customize Jenkins

Plugins extend Jenkins with additional features to support many different needs.

Install suggested Select plugins to
plugins install

Install plugins the Jenkins Select and install plugins
community finds most most suitable for your needs.
useful.
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We will only choose Ant Plugin and Git Plugin, as we can install other plugins after the
basic setup is done:

/ Q SetupWizard [Jenkins] b4 \r_'— @J @M

< C | @ 1ccathost:8080 7 & o Q F @ SN o R ©® B

Getting Started

Organization and Administration All | None | Suggested Selected (1/56)

Build Features I This plugin deletes the workspace before the build or when a build is finished and artifacts saved -

Build Tools Build Tools (1/4)

Build Analysis and Reporting
[#] Ant Plugin » 24
Pipelines and Continuous Delivery i . .
This plugin adds Apache Ant support to Jenkins.

Source Code Management
|| Gradle Plugin » 24

Distributed Builds
This plugin makes it possible to invoke a Gradle build script as the main build step.

User Management and Security
] MSBuild Plugin 2 24

Notifications and Publishing This plugin allows you to use MSBuild to build .NET projects.

] NodeJs Plugin .~ 64

Provides Jenkins integration for NodeJS & npm packages

Build Analysis and Reporting (0/6)

|| Checkstyle Plug-in » 104

This plugin generates the trend report for Checkstyle, an open source static code analysis program.&nbsp;

|| Cobertura Plugin » 134
Jenking 2.32.2 Back m

Here is the next page:

[149]




Continuous Integration

Chapter 6

|

/ G SetupWizard [enkins]

<« C | @ localhost8080

Source Code Management
Distributed Builds
User Management and Security

Notifications and Publishing

<

x W —
¢ e o @ H%4eo DCH-
Getting Started
Organization and Administration All | None | Suggested Selected (2/56)
Build Features integrate Jenkins with BitBucket s
Build Tools ClearCase Plug-in » 14
Build Anshysis and Reporting Integrates Jenkins with ClearCase
Pipelines and Continuous Delivery VS Plugrin # 14

This bundled plugin integrates Jenkins with CVS version control system.

Git plugin » 134
This plugin allows use of Git as a build SCM, including repository browsers for several providers. A recent Git runtime
is required (1.7.9 minimum, 1.8.x recommended). Interaction with the Git runtime is performed by the use of the
[JENKINS:Git Client Plugin], which is only tested on official git client. Use exotic installations at your own risk.

Git Parameter Plug-In » 244

This plugin allows you to choose between Git tags or sha1 of your SGM repository so Git Plugin installed is required.

GitHub plugin 174
This plugin integrates Jenkins with Github projects:
GitLab Plugin 144

This plugin is a build trigger that allows GitLab to trigger Jenkins builds when code is pushed or a merge request is
created. Configuration done on a per-ob basis

-

After the plugin installation has been completed, in Create First Admin User provide a
Username, Password, Full name, and E-mail address:

v Q SetupWizard [Jenkins]

K NG —

==

&« C | @ localhost:3080

o Bl ©@ & :

Getting Started

Usemame:
Password:
Confirm password:
Full name:

E-mail address

Create First Admin User

Continue as admin Save and Finish
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Click on Save and Finish to complete the Jenkins setup.

Configuring the Ant Migration Tool with
Jenkins

To communicate with Salesforce, we need to install the Ant Migration Tool on the Jenkins
server. We have already covered the installation steps for the Ant Migration Tool in
Chapter 4, Introduction to the Force.com Migration Tool. Install the Ant Migration Tool on the
Jenkins server and configure the path in Jenkins. Once you install the Ant plugin in Jenkins,
you will get the option to Invoke Ant in the Add build step dropdown menu for your
Jenkins Job, which will run build.xml and perform the tasks mentioned in the script:

Package.xml contains
all components

(T Trigger
., _Jenkins Jofi  Rarieve Build Invoke 5, Retrieve Data to
[ | Sandbox to Git Ant Script Jenkins Server
Copy Metadata from
Developer Sandbox1 DevOps Directory
Git Push to
sandbox_to_git
Branch

Run git_push.sh
Shell script

Verify on GitLab
Server

When the developer triggers the Jenkins Job, we will select Invoke Ant to retrieve the
Salesforce metadata. Once the build is successful, we will have the metadata in the
directory and trigger the Jenkins job to push the metadata from Jenkins to the GitLab
repository. Verify the metadata in the GitLab repository.

Now we will set the global credentials in Jenkins.

Go to Manage Jenkins and select Global Tool Configuration. On your machine, the
executable file can be different. Go to the Git section and provide Path to Git executable as
shown in the following screenshot:
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Git

Git installations

Git
Name Default
Path to Git executable ©
£
nstall automatically ®

AddGit =

Configuring a Jenkins job to retrieve
metadata from a sandbox

We have created the Git repository with the metadata from the Salesforce Production
organization in chapter 5, Version Control. We will use the same sample project and GitLab
repository, Salesforce_demo, with the current production code from the Salesforce
Sandbox. The instructions are as follows:

1. Create the branch to retrieve code from the sandbox:
Branch : sandbox_to_git

2. Log in to the Jenkins server and click on New Item to create a Jenkins job:

@ Jenkins

Jenkins

= New Item

&) People

= Build History

L Project Relationship

4= | Check File Fingerprint

"’" Manage Jenkins
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3. Give the name Retrive_sandbox_to_git to the Jenkins job. As we are working
on an Ant build project, select Build a Free-style Project. Click OK. The Freestyle
project type is used to create a Jenkins project with any SCM using any build
system:

@  Nagraj Gomalli | log out

Jenkins CICD

Enter an item name

Retrive_sandbox_to_git

» Peguired field

3. Freestyle project
[/ This is the central feature of Jenkins. Jenkins will build your project, combining any SCM with any build system, and this can be even used for
something other than software build

L

j' Multi-configuration project
&

Suitable for projects that need a large number of different configurations, such as testing on multiple environments, platform-specific builds, etc.

If you want to create a new item from other existing, you can use this option

J Copy from | Typ

#| Add to current view

Page generated: Sep 26, 2018 6:25:00 PM IST REST APl  Jenkins ver. 2.128
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4. Configure the job. After the job has been created, we will go to the job
configuration page. In the General tab, provide the project name and description,
as follows:

General

® None

Git

Poll SCM

With Ant

Build

Description  This Job will retrieve the code from sandbox to Jenkins server, Then Push code to git Branch

Discard old builds
This project is parameterized
Disable this project

Execute concurrent builds if necessary

Source Code Management

Build Triggers

Trigger builds remotely (e.g., from scripts)
Build after other projects are built

Build periodically

Build Environment

Project Name: Retrive_sandbox_to_git.

Description: Job to retrieve metadata from sandbox and push to Git.
Source Code Management: Keep it as None, as we don't need SCM for
this job.

Build Triggers: Do not choose any trigger.

Build Environment: Select Add timestamp to console output if
available:

@  NagrajGomalli | log out

[Plain text] Preview

Advanced...
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5. Select Invoke Ant from the Add build step dropdown menu and provide the
path for build.xml to retrieve the metadata from the sandbox to the Jenkins
workspace:

Source Code Management

Source Code Management
® None

Git
Build Triggers

Trigger builds remotely (e.g., from scripts)
Build after other projects are built

Build periodically

Poll SCM

Build Environment
With Ant @

Build

Add build step «
Execute Windows batch command
| Execute shell
Invoke Ant

Invoke top-level Maven targets

Page generated: Sep 26, 2018 6:27:33 PM IST REST APl  Jenkins ver. 2.128

[155 ]




Continuous Integration Chapter 6

6. Configure the build:

1. Targets: Leave the target empty. Here, you can specify a list of targets
you want to run. If we leave it empty, the target specified in the build
script will be executed.

2. Build File: The location of build.xml is at
<JENKINS_WORKSPACE>/<ITEM-NAME>. You can specify your build
file here; by default Ant will use build.xml in the root directory. The
workspace root directory is at: <JENKINS_WORKSPACE>/$ITEM_NAME.
Example: Building in workspace
<JENKONS_WORKSPACE>/Retrive_SandBox_to_Git.

3. Java Options: <-Xmn1024m> provide the Java memory limit, because
the job will throw error if its less.

The sample build.xml is as shown:

<project name="Force.com Migration Tool"
default="retrieveUnpackaged" basedir="."
xmlns:sf="antlib:com.Salesforce">
<taskdef uri="antlib:com.Salesforce"
resource="com/Salesforce/antlib.xml"
classpath="1lib/ant-Salesforce.jar"
/>
<property file="build.properties"/>
<property environment="env"/>
<property name="sf.username"
value="${env.SF_USERNAME}" />
<property name="sf.password"
value="${env.SF_PASSWORD}" />
<property name="sf.token" value="${env.SF_TOKEN}"/>
<property name="sf.serverurl"
value="${env.SF_SERVERURL}" />
<target name="retrieveUnpackaged">
<sf:retrieve
username="S${sf.username}"
password="${sf.password}${sf.token}"
serverurl="${sf.serverurl}"
retrieveTarget="DevOps/src"
unpackaged="${basedir}/package.xml"
/>
</target>
</project>
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This will retrieve an unpackaged set of metadata from your organization. In
retrieveTarget, mention the path where the metadata will be stored:

Build periodically @

Build Environment

Build Environment

With Ant @
Build
Invoke Ant n ®
Ant Version Default M
Targets v| @
Build File K . ORI = @.
D:\CICDWenkins\build xml
Properties D:\CICDWenkins\build properties v @
Java Options v| @

Add build step ~

Post-build Actions

Add post-build action ~

Page generated: Sep 26, 2018 6:27:33 PM IST REST APl Jenkins ver. 2.128

7. In Post-build Actions, we will execute a shell script to perform a Git push to
the sandbox_to_git branch:
e Trigger job Retrive_SandBox_to_Git2. It will push all the code
retrieved by the Build.xml script in DevOps/src.

¢ The following are some sample commands to push code in the Git
repository:

$git add.

$git commit -m "Retrieve metadata from sandbox"
$git remote add origin <remote-repository-URL>
$git push —-u origin sandbox_to_git
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8. Test the job: Make sure the project is enabled in Jenkins. Select it from the list of
projects, and click Build Now.
1. Check the Console Output. After the build, click Build Details and
you can also refer to the Console Output and check if there are any
errors on the build script:

Jenkins Retrive_SandBox_to_Git #13

4 Backto Project

Q, status () Console Output

~= Changes
- 11:36:42 Started by user R

Console Output 11:36:42 Building in workspace JINEEENGEGEGEGEGNGNGNGN - - i c_SandBox_to_Git
11:36:42 [testl] § /R - file build.xml

11:37:09 Buildfile: SENSEENNNENNNNGNY .c-kspace/Retrive_SandBox_to_Git/testl/build.xml

0

View as plain text

= Edit Build Information 11:37:11
o 11:37:11 retrieveUnpackaged:
4 Previous Build 11:37:31 [sfiretrieve] Request for a retrieve submitted successfully.

11:37:31 [sf:retrieve] Request ID for the current retrieve task: @9S6EQO20005wgpUAA
iretrieve] Waiting for server to finish processing the request...
ftewaeve| Request Status: InProgress

:retrieve] Request Status: InProgress

:retrieve] Request Status: InProgress

:retrieve] Request Status: InProgress

:retrieve] Request Status: InProgress

:retrieve] Request Status: InProgress

iretrieve] Request Status: InProgress

:retrieve] Request Status: InProgress

iretrieve] Request Status: InProgress

:retrieve] Request Status: InProgress

iretrieve] Request Status: InProgress

:retrieve] Request Status: InProgress

Timestamps View | x|

® System clock time
Use browser timezone
Elapsed time
Nene

Executed Ant Targets

= retrieveUnpackaged

:retrieve] Request Status: InProgress
:retrieve] Request Status: InProgress
:retrieve] Request Status: InProgress
:retrieve] Request Status: InProgress
:retrieve] Request Status: InProgress
:retrieve] Request Status: InProgress

9. Check the Console Output in the Jenkins Console. If the build is successful, then
it will show the following message: BUILD SUCCESSFUL.:

12:85:34 [sf:retrieve] Finished request 8956E8888885wiHUAQ successfull

12:85:34 BUILD SUCCESSFUL
12:85:34 Total time: 6 minutes 56 seconds
12:85:34 Finished: SUCCESS

10. Verify the updated code in the Git Branch sandbox_to_git.
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Triggering the same job again

To execute the same Jenkins job again, follow these steps:

1. Log in to Jenkins.

2. Select the job that you want to run.
3. Click on Build Now.

4. Check the status/console output.

Configuring a Jenkins job to deploy
metadata on a sandbox

We have Eclipse with the Force.com IDE and Git installed in it. The developer sandbox is in
sync with Eclipse. Developers work with Eclipse and the Force.com IDE. Sandbox will be in
sync with the Eclipse workspace. After changes are done, the developer will push changes
to the Git branch and mention the deployment component in package . xml. This Git push
will trigger a Jenkins job that will execute the Ant deploy script and deploy changes from
the developer sandbox to test the sandbox:

Jenkins Job
H DSZV%C;E? H GitBranch ———» To Deploy code
) sandbox
Triggers Job
after l
commit

Commit &

n Syn Push

Invoke Ant script
.gitignore contains |

L i Eclipse with

files and settings

related to Eclipse | T OrfCe.com IDE
& Git Plugin |

Deploy to Sandbox
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The tools used are:

e Git: To track Salesforce changes in Git
e Force.com Migration Tool: For Salesforce deployments

¢ Jenkins: To automate deployments to a pre-UAT environment with Jenkins and
Ant scripts

The configuration steps are as follows:

1. Create a Jenkins job to deploy code to the sandbox. Log in to the Jenkins server
and click on New Item to create a Jenkins job:

Jenkins All

@  Nagraj Gomalli | log out

Enter an item name
Move Git Branch to Sandbox

» Required field

"J\ Freestyle project

“[7 This is the central feature of Jenkins. Jenkins will build your project, combining any SCM with any build system, and this can be even used for
= something other than software build

jl Multi-configuration project

&

Suitable for projects that need a large number of different configurations, such as testing on multiple environments, platform-specific builds, etc

If you want to create a new item from other existing, you can use this option

iJ Copy from | Type to autocomplete

0K
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2. Configure Source Code Management. Copy the project URL from your Git
project and paste it the to Repository URL.

@  Nagraj Gomnalli | log out

General
Description This Job will retrieve the code from sandbox to Jenkins server, Then Push code to git Branch
s
[Plain text] Preview
Discard old builds @
This project is parameterized '@'
Disable this project @
Execute concumrent builds if necessary @
Advanced...
Source Code Management
None
® Git
Repositories @
Repository URL | https://git.nagraj.co.in/nagraj_gornalli/cicdorg.git (2]
Credentials nagraj gomalli™== v | e Adé
Advanced

Add Repository

Branches to build n

Branch Specifier (blank for 'any’)  */master @

Add Branch
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3. Add the credentials for Git access in Jenkins Credentials. Add your username
and password and select the following credential:

% Jenkins Credentials Provider: Jenkins
@== Add Credentials
Domain Global credentials (unrestricted) T
Kind Username with password M
Scope Global (Jenkins, nodes, items, all child items, etc) M2
Username nagraj_gomalli @
Password | ... . | (2)
ID @
Description @
Add Cancel i
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4. Configure the Git credentials and branches you want to build:

@  NagrajGomnalli | log out

General
Description This Job will retrieve the code from sandbox to Jenkins server, Then Push code fo git Branch
4
[Plain text] Preview
Discard old builds ®
This project is parameterized @
Disable this project @
Execute concurrent builds if necessary @
Advanced..
Source Code Management
None
® Git
Repositories @
Repository URL  hittps://git.nagraj.co.in/nagraj_gomalli/cicdorg.git @
Credentials nagraj gornalli™==* ¥ &= Ad&
Advanced...
Add Repository
Branches to build n
Branch Specifier (blank for‘any’) | */master (2]
Add Branch

5. Select the build and select Invoke Ant. Configure the build file and the
build.properties file:
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Build pericdically .@.

Build Environment

Build Environment

With Ant [7]
Build

Invoke Ant “ @
AntVersion  Default M

Targets v ©
Build File D\CICDWenkins\build xmi v ®
Properties D\CICDJenkins\build properties v ®
Java Options v @

Add build step +

Post-build Actions

Add post-build action =

Page generated: Sep 26, 2018 6:27:33 PM IST REST APl  Jenkins ver 2 128

6. The components developers want to deploy will be mentioned in package . xml
and deployed in the ant job. The sample Build.xml for the deploy job is as
follows:

<target name="deployCode">
<!-- Deploy Code From src to SandBox —-->
<sf:deploy
username="S${sf.username}"
password="${sf.password}${sf.token}"
serverurl="${sf.serverurl}"
deployroot="src"
runAllTests="false"
/>
</target>

7. Once developers push the code to the respective Git branch, the Jenkins job will
be triggered and the new code is deployed to the destination sandbox. This
sandbox can be a UAT sandbox or production. You can use the same job for
different scenarios.
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Summary

In this chapter, we have learned how to automate backups for Salesforce metadata and
push code to the Git repository using Jenkins. Tracking changes in Salesforce is possible
with GitLab and Jenkins jobs. We have explained how to configure the Ant Migration Tool
with Jenkins and what the flow is for this retrieved code from the sandbox to the Jenkins
server so as to push it to the Git branch using the script for backup.

We have learned how to set up our own Jenkins server and configure it to retrieve
metadata from our Salesforce sandbox. Also we have configured a Jenkins job for
deploying metadata from one sandbox to another sandbox. Regarding the deployment job,
we discussed the tools that can be used and explained the flow for deployment to UAT or
testing with a diagram.

In the next chapter, we will learn about continuous testing and code coverage in Salesforce.
We will discuss the steps to perform tests on Salesforce using Selenium and Qualitia. We
will learn about automating the process of continuous testing using Jenkins.
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In the previous chapter, we learned about setting our own Jenkins server and using Jenkins
for continuous integration, how to configure Jenkins for retrieving metadata from
Salesforce sandbox, and pushing code to Git's version control. We also performed steps to
deploy metadata to UAT sandbox, using Jenkins and the Ant migration tool.

In this chapter, we will learn about code quality using PMD. We will discuss continuous
testing and executing Apex tests in a deployment using Jenkins. We will get to know
Selenium, and how to set up Selenium using Firefox. We will also go through record and
playback for the Salesforce sample application. We will discuss using the Qualitia scriptless
automation tool with Jenkins, where we get test reports in HTML format.

What is code quality?

Code quality is identify based on some parameters such as best practices standards and
rule sets. When code quality is increased, then user acceptance testing issues and
production issues are reduced and productivity is increased. Using this PMD report,
produced by an open source static source code analyzer that reports on issues found in the
code, we can allocate extra time for reviewing code, and this increases product quality,
along with best practice standards and effective governance.

Checking code quality using a PMD report

There are two methods for performing the analysis. We will discuss them in the next
sections.
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PMD static analysis for Salesforce Apex using a Visual
Studio (VS) Code extension

Here, we will learn to analyze directly in VS Code on Apex and Visual force files. First, you
have to install Visual Studio Code on your machine. (We already learned how to install VS

Code in chapter 3, Deployment in Salesforce).

You need to perform the following steps:

1. Open Visual Studio Code and click on Extensions (Ctrl + Shift + X):

2] Welcome - Transformer - Visual Studio Code
File Edit Selection View Go Debug Terminal Help

EXPLORER Welcome %

4 OPEN EDITORS

X ‘elcome . .
+ ansronmen Visual Studio Code
' Editing evolved

D L e Start Customize

|c 3
B component: Tools and languages
ponents

B labels
B pages
B8 reports

B8 staticresources

d keybindin:

B8 triggers
B packagexml|

% Transformer.sublime-project

ctive playgrou

Show welcome page on startup
» OUTLINE
1’ » RUNNING TASKS
@ 0A0 MavensMate v
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2. In Search extension in Market Place, enter pmd:

2 Welcome - Transformer - Visual Studio Code
Go Debug Terminal Help

File Edit Selection View
2, e Welcome X

pmd|

sporr 20 Visual Studio Code
Stz s for Salesforc...

install Editing evolved

VSCode Apex PMD
PMD static code analy
mohanchinnappan Install Start

Interactive playground

T
Show welcome page on startup

¥,

@040 MavensMate v
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3. Select Apex PMD and click Install:

2] Extension: Apex PMD - Transformer - Visual Studio Code
Go Debug Terminal Help

File Edit Selection View

EXTE Extension: Apex PMD %

il Apex PMD

Apex PMD i
PMD static ana f A P M D Charlie Jonas | & 4,275 % % ddk ok Repository License
pe X PMD static analysis for Salesforce Apex

Charlie Jonas

VSCode Apex PMD
PMD static code analy
mohanchinnappan Install

Details Contributions

apex-pmd
directly in vscor

Allows you to run

Features

@ ® Testing.cls x

ing {
ing() {

i=0; i< 1000
[] acc = [SELECT

PROBLEMS (6

Testing
hould declare a sharing model if DML or SOQL is used
s inside loops

[apex pmd] Validate CRUD permissién before SOQ operation (5, 13)

re hard to read

,

@0A0 MavensMate v
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4. Once installation is complete, click Reload and this will restart your VS Code:

2] Extension: Apex PMD - Transformer - Visual Studio Code - X

File Edit Selection View Go Debug Terminal Help

EXTENS| KETP... o Extension: Apex PMD %

pmd

Apex PMD
Charlie Jonas dkkkk | Rre License

PMD static analysis for S ce Apex

Apex PMD

PMD static ¢ s for Salesforc...
Charlie ;crl\a:n ’ ° ;d:;:dm:i} Apex p M D

VSCode Apex PMD
Reload  Uninstall

mohanchinnappan Install

Details Contributions

apex-pmd

Allows you to run directly in vscode.
Features

5] Testing.cls x

1

uld declare a sharing model if DML or SOQL is used (1, 1)
nside loops
QL/DML o

{‘i X ep dif..else s are hard to read

©0A0 MavensMate v
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5. Open the file about which you want to analyze the PMD report:

’!J AccountHandler.cls - Transfermer - Visual Studio Code - x

File Edit Selection View Go Debug Terminal Help

@ EXPLORER AccountHandler.cls %
4 OPEN EDITORS
X Tex AccountHandle; acchame){
4 TRANSFORMER
> g .vscode
(accName
> W% config {
4 [@ srC A unt(Name-accNam
> B appMenus ('Bravo André! ount created');
> I aura
4 [ classes b X ton e){
AccountHandler.cls ug("Account not created’);
B AccountHandler.cls-me...
AccountManager.ds
(o] AccountManager.cls-m.
AccountManagerTest.
B AccountManagerTestcl...
AccountProcessor.cls
B AccountProcessor.cls-
AccountProcessorTest.cls
B AccountProcessorTestc...
AddPrimaryContact.cls
B AddPrimaryContact.ds-...
AddPrimaryContactTest..
B AddPrimaryContactTest...
AngularTableController....  proaLEMS
) A s el s No problems have been detected in the workspace so
AnimallLocator.cls
B Animallocator.cls-meta...
AnimallocatorMock.cls
B AnimallocatorMock.
AnimallLocatorTest.cls
B AnimallocatorTest.cl
> OUTLINE

1" » RUNNING TASKS

©04A0 MavensMatev Get Test Coverage Ln20.Col 9 Spaces:4 UTF-8 LF Apex ApexPMD v @ A
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6. Now, open the command panel by right-clicking and selecting All Commands,
or press Ctrl + Shift + P. Enter Apex stat in the command panel:

ﬂ] AccountHandler.cls - Transformer - Visual Studio Code - X

File Edit Selection View Go Debug Ierminal kelp

EXPLORER >apex staﬂ
4 OPEN EDITORS
x AccountHandler.c
4 TRANSFORMER
» IR .vscode
» W@ config
4 [@p src nt(Name-accNal
> @ appMenus
> W aura
4 (i@ classes
AccountHandler.cls
B AccountHandler.cls-me...
AccountManager.cls
5 AccountManager.cls-m...
AccountManagerTest.cls
(] AccountManagerTest.cl...
AccountProcessor.cls
B AccountProcessor.cls
AccountProcessorTest.
B AccountProcessorTestc...
AddPrimaryContact.ds
B AddPrimaryContact.ds-...
AddPrimaryContactTest...
(] AddPrimaryContactTest..
AngularTableController....  prosLEMS
<) o A e No problems have been detected in the works,
Animallocator.cls
B Animallocator.cls-meta...
AnimalLocatorMock.cls
B AnimallocatorMock.cls...
AnimallocatorTest.cls
B AnimallocatorTest.cls-...
> OUTLINE
1 » RUNNING TASKS

@0A0 MavensMatev Get Test Coverage Ln15Col 10 Spaces:4 UTF8 LF Apex ApexPMDv @ A

7. Now, click on Apex Static Analysis: On File. It shows you all the analytical
results in PROBLEMS.

8. Resolve all the problems and run Apex Static Analysis: On File again.
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PMD static analysis for Salesforce Apex using the
command line

Here, we can run a PMD analysis on all files by using a single command. The steps are as
follows:

1. First, download the PMD JAR file from https://sourceforge.net/projects/
pmd/files/pmd-eclipse/update-site/, and then take a look at this screenshot:

Create

SOURCEFORGE

Open Source Software Business Software

Recommended Projects

FindBugs
A source code analyzer A static analysis tool to find
B d bugs in Java programs.
Summary Files Reviews Support Mailing Lists Issues Patches Feature Requests News Discussion Code OpenCaver
. Code coverage tool for NET 2
- Tatestvers — and above
Wil ersion
i Y
Home / pmd-eclipse / update-site CS checkstyle
” e e ” ~AS static code analysis tool for
Name ¥ Modified ¥ Size ¥ Downloads / Week ¥ Java
J Parent folder
PMD eclipse plugin
Boid 2017-03-18 33 PMD eclipse lite Is an ecilpse
plugin that integrates PMD
compositeArtifacts.xml 2017-03-18 431 Bytes 487 [ @ withedlipse and
compositeContent.xml 2017-03-18 499 Bytes 2,193 M @
indexhtml 2017-03-18 1.6kB 6 @

2. Extract the JAR file, go inside the bin file, and copy the path of that folder.

3. Now, open Run by pressing Windows + R and enter the command to open the
command-line panel.

4. Go to your bin path by entering the path of that folder. If you are on another
drive, then first go to that drive and enter the copied path:
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BN CAWINDOWS\system32\cmd.exe

- O x

5. Now, create your command:

pmd —-d "Source Path" -R apex-ruleset -language Apex —-f CSV >
"Destination Ptah\ReportName.csv"

//Source Path: Your Project Directory Path till src.

//Destination Path: Report Folder Path where you want to store
the report.

6. Then, execute this command:

-R apex-ruleset -language a

pmd . github.io/pm .1.0/pmd
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You will get an exported CSV file:

% | PMD Report
Home Share View
« v 4 » This PC » DataDisk (D:) » WorkSpace » PMD Report
Mame - Date modified Type Size
£ transformer.csv 19-09-2018 0%:44 Microsoft Excel C... 1,803 KB

7. Now, open that CSV file and correct your code based on the error types.

In the CSV file, we get following columns:

e Problem: This is just a serial number of the problems

Package: In this column, we get the package name of that file

File: In this column, we get the exact file path of that file

this column

Line: In this column, we get the exact line number of the problem

Rule set: In this column, we get the rule set's name

Rule: In this column, we get the rule's name

Priority: There are different types of priorities, from 1 to 3, and they are added to

Description: In this column, we get a single-line description of the problem

There are different types of rules and rule sets. Here are some examples of rules and rule

sets:

¢ Best practices:
e ApexUnitTestClassShouldHaveAsserts

e AvoidGlobalModifier
e AvoidLogicInTrigger
e Code style:
® ClassNamingConventions
® ForLoopsMustUseBraces
o IfElseStmtsMustUseBraces
e TfStmtsMustUseBraces
e MethodNamingConventions

® VariableNamingConventions
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e Design:
e AvoidDeeplyNestedIfStmts

e CyclomaticComplexity
e ExcessiveClassLength
® ExcessiveParameterList
e ExcessivePublicCount
® NcssMethodCount
e StdCyclomaticComplexity
e TooManyFields
e Errors prone:
e AvoidHardcodingId
e EmptyCatchBlock
e EmptyStatementBlock

e Performance:
e AvoidSoglInLoops

e Security:
e ApexCRUDViolation

e ApexSharingViolations
® ApexSOQLInjection
® ApexXSSFromURLParam

Executing Apex tests in a deployment using
Jenkins

In Salesforce code, coverage of Apex components should be more than 75% to deploy
changes to production. If any test case fails during deployment, then deployment to
production will also fail. To avoid this, it is recommended that you test your deployment in
sandbox first before deploying it to production. Sometimes, individual code coverage of
Apex components may be less than 75%, but overall code coverage for your organization
should be 75% or more. To ensure test cases don't fail in production, you can execute a
subset of test cases in sandbox after it's deployed. We have already seen deploying changes
from one sandbox to another in the previous chapter. We just need to make small changes
in build.xml to specify the subset of tests to execute while deploying.
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Here is a sample build.xml with test cases to execute:

<target name="deployCode">
<sf:deploy username="${sf.username}" password="${sf.password}"
sessionId="${sf.sessionlId}" serverurl="${sf.serverurl}"
deployroot="codepkg" testlLevel="RunSpecifiedTests">
<runTest>TestClassSamplel</runTest>
<runTest>TestClassSample2</runTest>
<runTest>TestClassSample3</runTest>
</sf:deploy>
</target>

To run specific tests, the value of the testLevel parameter should be set to
RunSpecifiedTests. A child element, </runTest>, is used to specify the test classes to
run.

To run all test cases from sf:deploy tasks with the runAl1Tests="true"
attribute, package.xml should be empty, as shown here:

<?xml version="1.0" encoding="UTF-8"?> <Package
xmlns="http://soap.sforce.com/2006/04/metadata"> <version>42.0</version>
</Package>

Here is a sample build.xml used to run all test cases:

<target name="deployCode">
<!-- Deploy Code From src to sandBox —-->
<sf:deploy
username="S${sf.username}"
password="${sf.password}${sf.token}"
serverurl="${sf.serverurl}"
deployroot="src"
runAllTests="true"
/>
</target>

The role of Jenkins in deployment will be the same; developers just need to change the
parameters in the build.xml and the package.xml configuration files.
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What is continuous testing?

Continuous testing is the process of executing test cases after new changes are deployed to
the environment. In continuous testing, we evaluate deployments at every stage so that any
bugs introduced in the existing code are reported earlier in the software development cycle.
Software changes are continuously moved from the development to the test environment,
and the testing team needs to test all the existing functionalities, along with new
functionalities. Manual testing takes a longer time to complete, and feedback from the
testing team is required to make further decisions about application delivery. Continuous
testing helps us to get immediate feedback and makes the testing cycle easier. Having
continuous testing in place reduces the business risk involved in releasing software with
bugs:

OS]

New Feature

Developers develop new
feature
. A

Git
Source Code

<« L Build

v

Jenkins

Code Analysis ‘ | Unit Test cases
V

Deployment to
Testing Env

|

\/'—, Automatic test cases

Generate
Report
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Continuous testing is dein the preceding diagram. Whenever any new feature is developed
by the development team, developers push code in a source code versioning system such as
Git, so that the changes are tracked. Once a feature is ready in the development
environment, it is moved to a continuous integration server such as Jenkins. Jenkins will
build the source code, and once the build is deployed to the test environment, we will
configure the Jenkins job to execute the test cases. For continuous testing, we can use tools
to write and execute automation test cases, such as Selenium, Katalon Studio, Qualitia, and
so on. In this chapter, we will only focus on the Selenium testing framework.

Introducing Selenium

Selenium is an open source tool used for automating tests we run on a web application.
Selenium is a web-based application. We can automate the testing using Selenium.
Selenium supports many browsers, including Chrome, Firefox, and Safari. You don't need
scripting or development knowledge to get started with Selenium, a person

with administration experience can also start setting up Selenium. Using a record/playback
tool in Selenium, we can perform tests without knowledge of the scripting language.
Selenium supports multiple platforms, including Windows, Linux, and Mac. We are going
to look at the steps to set up Selenium on Mac.

Setting up Selenium using Firefox

We will set up Selenium with Firefox on macOS. The installation steps for Firefox might
differ, depending on your operating system. We will be using Mac in this example.

Here are some prerequisites for installing Firefox on Mac:

¢ Operating systems: macOS 10.9, 10.10, 10.11, 10.12, and 10.13

¢ Recommended hardware: Macintosh computer with an Intel x86 processor
e 512 MB of RAM

e 200 MB hard drive space
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The installation steps are as follows:

1. Visit https://www.mozilla.org/firefox/new/?utm_medium=referralandutm_
source=support.mozilla.org. It will automatically detect the platform you are
using and provide a download link in the browser.

2. Click the download button; it will start downloading Firefox.
3. Once the download is complete, open the Firefox.dmg file.
4. Drag and drop Firefox into the applications folder:

® @ E Firefox

Firefox Quantum

9 -

It will start copying the Firefox.dng file to Applications:

& Copying “Firefox” to “Applications"”

108.5 MB of 164.5 MB - About 5 seconds
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5. Open Firefox from Applications. You will see a warning that Firefox is being
installed from the internet. Click on Open.

6. We have Firefox installed on our system. We can skip email verification in
Firefox. Open https://www.seleniumhq.org/download/ in Firefox.

7. Go to the Selenium IDE section and click on the For Firefox link. It will redirect
you to the Add Selenium IDE extension page:

Selenium IDE

Selenium IDE is a Chrome and Firefox plugin which records and plays back user interactions with the
browser. Use this to either create simple scripts or assist in exploratory testing.

Download latest released version for Chrome or for Firefox or view the Release Motes.

Download previous IDE versions here.

8. Click on Add to Firefox:

t) FirEfox Add—ons Explore  Extensions Themes More... v

Selenium IDE
by Selenium

Selenium IDE is an integrated development environment for Selenium tests. It is + Add to Firefox
implemented as a Firefox extension, and allows you to record, edit, and debug tests.
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9. This extension require some permissions to work. Click on Add:

E Add Selenium IDE?
It requires your permission to:
* Access your data for all websites
+ Download files and read and modify the browser's
download history
# Display notifications to you
* Access browser tabs
* Access browser activity during navigation

10. Once the Selenium IDE plugin is added, you will see the popup:

(0 3§ & Mozilla Foundation (US) | https://addons.mozil

E Selenium IDE has been added to Firefox.
Manage your add-ons by clicking ﬂ- inthe =

menu.

11. Once the Selenium IDE plugin is installed in Firefox, you can launch it by
clicking on the Selenium IDE icon in the top-right corner:

in @ M

Selenium IDE

oper Hub '  Register or Log i
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Recording tests using Selenium

The steps to record tests are as follows:

1. Once Selenium is launched, you will see the following window. Provide the base
URL as https://login.salesforce.comand click on Start Recording:

[ ) moz-extension://0c4bbf83-83d3-8646-8c08-943341c4dab2 - Selenium IDE - Untitled Project*
Untitled Project* D B
Tests U Q- Start recording 2U @

L | https:/login.salesforce.com |

Untitled Command Target Value
Command
Target
Value
Comment
Log Reference Q
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2. Every action you perform in Firefox will be tracked by Selenium. Open https://
login.salesforce.com, provide a username and password to log in, and click on
Login:

<« ¢ @ G! @ https://ap5.lightning.force.com/lightning/setup/SetupOneHome/home s o L@ E

o CEE-T X

i:s Setup Home  Object Manager
B

Q

Create v
Setup Home
Lightning Experience

ADMINISTRATION

> Users o

0

> Data = 7
i
> Email ¢ . .
mySalesforce Go Mobile Visit AppExchange
PLATFORM TOOLS Use mySalesforce to create your own branded Prepare the mobile app for your users. Extend Salesforce with the #1 business app
> Apps mobile app. marketplace.

> Feature Settings Learn More '

wv

Einstein

wv

Objects and Fields Take the Trailhead Module ' Get Started Get Started

~

Process Automation

3. Once logged in, you can click on any item or perform any action. You will see a
notification about commands being recorded by Selenium:

Command was recorded

t command: click
target: linkText=Permission Sets value:

4. After performing the task, click on Logout. You can see the steps being recorded
by Selenium in this screenshot:

Command was recorded

‘ command: click

target: linkText=Log Out value:

[184]


https://login.salesforce.com/
https://login.salesforce.com/
https://login.salesforce.com/
https://login.salesforce.com/
https://login.salesforce.com/
https://login.salesforce.com/
https://login.salesforce.com/
https://login.salesforce.com/

Continuous Testing Chapter 7

You can see the commands stored in the Selenium IDE:

O [ moz-extension://0c4bbf83-83d3-8646-8c08-943341c4dab2 - Selenium IDE - Untitled Project*
Untitled Project* ] i
Tests + > 8d G- » ©® @
Q https:/flogin.salesforce.com
Untitled® Command Target Value
1 open /
2 type id=username |
3 type id=password F
4 click id=Login
5 click id=emc
6 type id=emc =
7 click id=save
8 click ¥path=//header[@id="oneHead

er']/div[3]/dividiv[2]/div/diviull
21/1i[3]/a/span

Command type

Target id=password x Q
Value e
Comment
Log Reference Q

5. Go to the Selenium IDE window, and you will see the data collected by
Selenium. Click on Stop Recording:

daB2 - Selenium IDE - Untitled Project

D a3 :

Stop recording U a
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6. Save the recording under any name, for example, Sample. You can keep the
names specific to the tests you performed as a meaningful naming convention:

Save As: | Sample h
Tags:

Where: | &) Downloads E

Farmat: | All Files H

cance | (NENCHE

Playing back the recorded tests using Selenium

A record step is completed by Selenium. Now, we can use the same file to re-run the steps.
This process is called playback:

1. Open Selenium IDE from the Firefox browser.
2. Click on Open Project:

Untitled Project & = i

Tests + Open project g

3. Browse to the file we stored in the record step as Sample.side. Open this file
and click on Run Current Test:

Untitled Project

Tests + od O~
C Run current test 'e.com

Untitled Command

4. Selenium will open Salesforce UEL and perform steps from the sample test case.
Log in to Salesforce and log out after performing the test case.
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5. Check the logs in Selenium's Log console:

Log Reference

Running 'Untitled’

1. openon f.. OK

click on id=Login... OK

Trying to find xpath={//button[@type="button']}[4]... OK
click on xpath=(//button[@type="button'])[4]... OK

AR R

click on css=div.overflow.uiBlock...

6. Click on Stop Test execution if you want to stop execution:

Untitled Project*

Executing (3 I

o
()

Untitled Stop test execution

We can write test cases in any language and execute test cases after deploying to Salesforce
sandbox. Selenium can be used to automate tests. Whenever we deploy code from the
development sandbox to the UAT sandbox or from sandbox, to production, we can execute
test cases with Selenium to cover each and every scenario and make sure the application is
bug-free. Manually testing all functionality can take a long time, and we end up having
longer testing cycles. Releasing changes to production frequently involves a lot of testing
and feedback loops to ensure the quality of the application.

We can create a Jenkins job for the execution of test cases with Selenium on the deployment
sandbox. If the sandbox is not a full-copy sandbox, then we might need to add some test
data, change email IDs of users, and so on. For such tasks, we can use Selenium to automate
and speed up the process of software testing and delivery.

Introducing Qualitia

Qualitia is a scriptless testing tool. Qualitia is a functional test automation platform that
provides us with a way to automate testing without scripting. Qualitia integrates with
Jenkins as well. Qualitia is based on Selenium, in that it doesn't require you to write any
scripts. After executing test cases in sandbox, Qualitia presents the results for the test cases
in HTML format so that they are readable by the end user. We can host these HTML files on
a file server and developers and testers will be able to access them using web browser.
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Qualitia provides integration with Jenkins. We can execute automated test cases after
deploying to the UAT sandbox. Also, we will be able to schedule our automated tests once
per day in our pre-production or staging sandbox.

Running test cases with Qualitia

To run test cases with Qualitia, we need to integrate it with Jenkins. Qualitia's job will be
executed on the Windows server, so if we don't have Jenkins on the Windows server, then
we can add the Windows client to the Jenkins server and run Qualitia test cases on it. We
need the Qualitia JAR and path to the XML test cases and Chrome's driver in order to
execute tests. Qualitia will run a test case sandbox and generate reports in HTML.

Use case - continuous testing using Qualitia

The following diagram shows the integration of open source tools with Salesforce sandbox
and provides versioning, scriptless testing, and automated deployments using GitLab, the
Force.com Migration tool, Jenkins, and Qualitia:

( ] Jenkins Job
“ Ds?ril!ggir H Git Branch > To Deploy code
) sandbox
Triggers Job
after FL]
commit
s Commit & Depioy
nSyn Push components )
from Package.xml will onTy
. . . contains required
.gitignore contains | ’ ) package.xml i
files and settings BEpEEod only chang;sé;%gggloy on

related to Eclipse Force.com IDE
| &GitPlugin |

Failed =t - i
Deployment ‘—NO i (Deploy job Successiul )

Run Qualitia Test
Jenkins Job

YES l

Display Report in
HTML

It will show GitLab Pipeline
status jenkins job failed
with commit ID
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In the previous scenario, developers work with Eclipse and the Force.com IDE. sandbox
will be in sync with the Eclipse workspace. After the changes are complete, the developer
will push changes to Git and mention the components to be deployed in the package . xml
file. This Git push will trigger the Jenkins job, which will execute the Ant deployment script
and deploy changes from the developer's sandbox to the test sandbox. If our deployment is
successful, then it will trigger another job to run Qualitia tests, creating a report in HTML
format.

Here is a list of the tools used:

e Git: For tracking Salesforce changes in Git

¢ Force.com Migration tool: For Salesforce deployments

e Jenkins: To automate deployments to the pre-UAT environment, with Jenkins
and an Ant script

* Qualitia: Scriptless testing tool

Note: We can use Selenium for automation testing instead of Qualitia.

Summary

In this chapter, we learned about code quality and continuous testing. We discussed the

tools used in automation testing, such as Selenium and Qualitia. We learned the step-by-
step process for setting up Selenium with Firefox. We performed a test case on a sample

Salesforce application, using record and playback in Selenium.

We discussed use cases for the Qualitia scriptless automation tool, used to perform tests on
the Salesforce application and store the results of automation tests in HTML format. We
demonstrated a use case of using a diagram with Git for version control Jenkins as a
continuous integration server, and Qualitia for executing automation tests on a Salesforce
application. We can replace Qualitia with Selenium if we wish to.
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Tracking Application Changes
and the ROI of Applying
DevOps to Salesforce

In this chapter, we will discuss how we can track application changes using open source
technologies, such as the Git source control versioning system. We will learn the basics of
Bugzilla and how to track issues when they are reported by a tester or user until the fix for
the issue/feature is deployed to production.

We will also see how to add some post-build steps in Jenkins to report the build status to
Git. This will allow developers to get information about the build status related to every
commit. We will discuss how DevOps helps any Salesforce organization to deliver
applications faster and what the ROl is from applying DevOps to Salesforce.

How to track application changes

Tracking application changes without a version control system is like finding a needle in a
haystack. We have seen how to use GitLab to track application changes in Chapter 5,
Version Control. Whenever bugs are reported by testers, we use a bug tracker such as
Bugzilla to track the life cycle of a bug—from identifying it until the fix is released to
production. When a new bug or feature is added to the bug tracker, it is assigned to a
developer and the developer starts working on that fix or new feature. Code changes are
tracked in Git repositories when developers commit changes to the respective feature
branch. The develop branch commit message should contain the bug ID to identify the
changes done with respect to a particular bug or feature.



Tracking Application Changes and the ROI of Applying DevOps to Salesforce Chapter 8

If a new feature is added or an issue is fixed, developers can add meaningful commit
messages to help us track changes for a new functionality. When we want to merge changes
to develop a branch or perform cherry-picks on commits, this becomes easy with
meaningful commit messages with a bug ID.

Introducing Bugzilla

Bugzilla bug tracking is an open source bug tracking system. Using Bugzilla, you can create
a bug and track that bug until it is closed. Bugzilla provides project management and issue
tracking features. Bugzilla is used to improve performance and scalability. Other features
include an advanced query application that can remember your searches and integrated
email capabilities.

First, you have to install Bugzilla on your system or server, from where you can access
Bugzilla using a web browser. The steps are as follows:

1. You can install Bugzilla on a machine from https://www.bugzilla.org/docs/4.
4/en/html/installation.html.

2. Now open Bugzilla through your browser; the screen looks like the following:

Bugzilla — Main Page version 4.4.4

Home | New | Browse | Search | | NI IEEEEEIEEEEEE F==""0 (7] | Reports | New Account | Log In | Forgot Password

You logged out successfully. The cookie that was remembering your login is now gone. You will be prompted for a login the next time it is required

Welcome to Bugzilla

Open a New
File a Bug Search Account

Quick Search
Quick Search help | Install the Quick Search plugin

Bugzilla User’'s Guide | Release Notes

+Home | New | Browse | Search | | F=="1 17) | Reports | New Account | Log In | Forgot Password
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3. Click on Log In and enter the credentials. Once you have logged in, the page will

look like this:

Bugzilla - Main Page

version 4.4.4

Home | New | Browse | Searcn | [ EEBBE F="""1 (7] | Reporis | Preferences | Administration | Log out ngomall

The local XML file "bugzilla-update.xml’ has an invalid XML format. Please delete it and try accessing this page again.

File a Bug

Welcome to Bugzilla

Search

User Preferences

ick Search

Quick Search help | Install the Quick Search plugin

Bugzilla User's Guide | Release Notes

4. Now click on User Preferences or on Administration to open the admin panel.
5. Once the admin panel is opened, click on Users:

Bugzilla - Administer your installation (Bugzilla 4.4.4)

Home | New | Browse | Search | NN 7Y

| Reports | Preferences | Adminisiration | Help | Log ouingomalii

marked using a lighter color.

Parameters
Set core parameters of the installation. That's the place where you specify the URL to access this
installation, determine how users authenticate, choose which bug fields to display, select the mail
transfer agent to send email notifications, chodse which group of users can use charts and share
queries, and much more.

Default Preferences
Set the default user preferences. These are the values which will be used by default for all users.
Users will be able to edit their own preferences from the Preferences.

Sanity Check
Run sanity checks to locate problems in your database. This may take several tens of minutes
depending on the size of your installation. You can also automate this check by running
sanitycheck.pl from a cron job. A notification will be sent per email to the specified user if errors
are detected.

Users
Create new user accounts or edit existing ones. You can also add and remove users from groups
(also known as “user privileges™).

Products
Edit all aspects of products, including group restrictions which let you define who can access bugs
being in these products. You can also edit some specific attributes of products such as
components, versions and milestones directly.

Flags
A flag is a custom 4-states attribute of bugs and/or attachments. These states are: granted,
denied, requested and undefined. You can set as many flags as desired per bug, and define which
users are allowed to edit them.

This page is only accessible to empowered users. You can access adminisirative pages from here (based on your privileges), leffing you configure different aspecls of this installation. Note: some sections may not be accessible to you and are

Custom Fields
Bugzilla lets you define fields which are not implemented by default, based on your local and
specific requirements. These fields can then be used as any other field, meaning that you can set
them in bugs and run any search involving them.
Before creating new fields, keep in mind that too many fields may make the user interface more
complex and harder to use. Be sure you have investigated other ways to satisfy your needs before
doing this.

Field values
Define legal values for fields whose values must belong to some given list. This is also the place
where you define legal values for some types of custom fields.

Bug Status Workflow
Customize your workflow and choose initial bug statuses available on bug creation and allowed
bug status transitions when editing existing bugs.

Groups
Define groups which will be used in the installation. They can either be used to define new user
privileges or to restrict the access to some bugs.

Keywords
Set keywords to be used with bugs. Keywords are an easy way to "tag” bugs to let you find them
more easily later.

Whining
Set queries which will be run at some specified date and time, and get the result of these queries
directly per email. This is a good way to create reminders and to keep track of the activity in your
installation.
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6. In the next screen, click on add a new user:

Buagzilla — Search users

Home | New | Browse | Search | [ Sl F=*""X 71 | Reporis | Preferences | Adminisiration | Help | Log ouingomali

case-insensifive subsiring v || Search |

List users with login name v maiching

| Resfrict to users belonging to group | admin v

' Enabled user accounts on|

'ou can akso add a new user.

Home | New | Browse | Search | [ NG === 171 | Reports | Preferences | Administration | Help | Log outngomali

7. Enter the Login name, Password, and Real name. Finally, click on Add:

Bugzilla - Add user
Home | New | Browse | Search | || NN E=== (21 | Reports | Preferences | Administration | Help | Log outngomali

Login name:
Real name:
Password: _ |
Bugmail Disabled: ' (This affects bugmail and whinemail, not password-reset or other non-bug-related emails)

Disable text:

A
(If non-empty, then it will not be possible to log in using this account, and this text should explain why.)

Add

—_

You can also find a user.

Home | New | Browse | Search | | IIIIIIIE === (7] | Reporis | Preferences | Administration | Help | Log outngormall

[193 ]




Tracking Application Changes and the ROI of Applying DevOps to Salesforce Chapter 8

8. Select the relevant accesses and click on Save Changes:

Login name: ngornalli@gmail.com

Real name: Nagraj Gornalli

(Enter new password to change.)
Bugmail Disabled: (This affects bugmail and whinemail, not password-reset or other non-bug-related emails)

(1f non-empty, then it will not be possible to log in using this account, an;l this text should explain why.)
Group access: Can turn these bits on for other users

] editcomponents: Can create, destroy, and edit components
] editkeywords: Can create, destroy, and edit keywords
] editusers: Can edit or disable users

2 @ Testers: Can read and write all test plans, runs, and cases.
[#1[~ ] tweakparams: Can change Parameters
[#] =« ReportSharing: for Report Sharing
* # Run Report: Can run Reports
Product responsibilities:
Product: Loan Management
i Default Default QA Contact Default CC
POS reinvent X

Last Login: 2018-09-23

Save Changes | or View Account Histary|

User is a member of any groups shown with a check or grey bar. A grey bar indicates indirect membership, either derived from other groups (marked with square brackels) or via regular expression (marked with ™).
Square brackets around the bless checkbox indicate the abilty to biess users (grant them membership in the group) as a result of membership in another group.

‘You can also add a new user, go back to the user ist, or find other users.

Homé | New | Browse | Search IE=1 71| Reports | Preferences | Administration | Help outngormall
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9. Now click on File a Bug on the home page:

Bugzilla — Main Page version 4.4.4

Home | New | Browse | Search | [ IIEEEEEEEE F==""10 171 | Reports | Preferences | Administration | Log outngornalli

The local XML file 'bugzilla-update.xml" has an invalid XML format. Please delete it and try accessing this page again.

Welcome to Bugzilla

File a Bug Search User Preferences

\Enter a bug # or some search terms | |_Quick Search
Quick Search help | Install the Quick Search plugin

Bugzilla User's Guide | Release Notes

Home | New | Browse | Search | |EEEESESS =21 (7] | Reports | Preferences | Administration | Log outngormall

In the following screen, you can see the multiple fields:
¢ Product: Git Demo Project

¢ Reporter: ngornalli
¢ Component: Git Project Model

¢ Component Description: This component is created for Git
Demo Project

e Version: 1.0

e Severity: High

e Hardware: Other

¢ OS: Windows

e Org*: Transformer

e Type of the Ticket*: Defect

¢ Raised By: QA

e Steps to Reproduce Issue*: Steps to reproduce issue
¢ Expected Result*: Expected Result
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e Summary: New Defect added for Git Demo Project
e Description: Description
e Attachment: If there is any screenshot then attach it here

Bugzilla - Enter Bug: Git Demo Project

Home | New | Browse | Search | || NI =" (7] | Reports | Preferences | Administration | Help | Log outngomall

Before reporting a bug, please read the bug writing guidelines, please look at the list of most frequently reported bugs, and please search for the bug.
Show Advanced Fields (* = Required Field)
* Product: Git Demo Project  Reporter: ngornalli
* Component: » ~Component Description
This component is created for Git Demo Project.

* Version: unspecified - Severity: minor v
Hardware: Other v
05: Other v

We've made a guess at your operating system and platform. Please
check them and make any corrections if necessary.

* Org*: Transformer v
* Type of the Ticket*: Defect v
* Raised By: QA v

* Steps to Reproduce Issue®: |Steps to Reproduce Issue

* Expected Result™: Expected Result
* Summary: |New Defect added for Git Demo Project
Possible ID Sum Status
; : | ::: mary

Description: Description

Attachment:  Add an attachment

Submit Bug

Home | New | Browse | Search | || E===1 (7 | Reports | Preferences | Adminisiration | Help | Log outngomali

10. Finally, click on Submit Bug.
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Publishing a build report to Git

As we have seen in chapter 6, Continuous Integration, we can trigger a Jenkins job as code is
pushed to Jenkins using a Git Webhook. Jenkins will start the build using the Ant
Migration Tool and deploy metadata to the sandbox. However, whether the build failed or
is successful is not shown anywhere. So we need to change the Jenkins job to deploy
changes from Git to the sandbox. Go to the Jenkins job that you want to change and click on
Configure.

Add the post-build Git Publisher step to set the build status to Git commit:

Git Publisher
Accept GitLab merge request on sUCCcess
Add note with build status on GitLab merge requests
Add vote for build status on GitLab merge requests
| E-mail Notification
Editable Email Motification
Publish build status to GitLab
Set GitHub commit status (universal)
| Set build status on GitHub commit [deprecated)]

Delete workspace when build is done

Add post-build action -

In GitLab, you can view the status of the Jenkins job to check whether is successful or it
failed. We can track each commit in Git and see if the deployment to the sandbox step build
has passed. If we configure the Jenkins job to run automation test cases after deployment is
done in testing the sandbox, we can get the status of the execution of automation test cases
in Git:
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Post-build Actions

Git Publisher (7))

Push Only If Build Succeeds ©

Merge Results @
It pre-build merging is configured, push the result back to the origin

Force Push
Add force option to git push

Tags Add Tag (2]
Tags to push to remote repositories

Branches Add Branch '@'
Branches to push to remote repositories

MNotes Add Note 'ﬂ'

Notes to push to remote repositories

How DevOps helps organizations deliver
quickly

Version control helps us track issues and revert changes. Differentiating between branches
becomes easy with GitLab. If something goes wrong, finding a bug or issue is easy as we
have all the changes tracked in Git repositories. Also, with Jenkins being able to retrieve
metadata from the sandbox and store it in Git, it is very useful while taking backups. We
don't need to do the same task again. We can configure a Jenkins job to take a backup of
metadata components in Git and send a notification email to the respective admins.
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The Jenkins continuous integration server helps us to deploy changes from a developer's
machine to the sandbox or from one sandbox to another sandbox. We can configure Jenkins
jobs to deploy changes as soon as they are pushed to Git using Jenkins Webhooks.
Deployment of metadata from a developer sandbox to UAT sandboxes can be automated
and your Salesforce credentials are safely stored in Jenkins Credentials in secret text, which
will be only used during execution of a Jenkins job.

Code coverage is important for improving the quality of code written by developers. We
can make sure that standard practices are being followed while developing an application.
Making use of Jenkins to execute Apex tests in the deployment of metadata to the sandbox
is an easy way to ensure we have 75% code coverage as per the Salesforce criteria.

Enhanced productivity

When we have most deployments automated using the Jenkins continuous integration
server and all the changes being made are tracked in a source control versioning system
such as Git, developers can spend more time on actual development tasks. As we have seen
in chapter 7, Continuous Testing, with the help of automation testing, we can cover the
testing cycle faster and fulfill code coverage criteria in Salesforce. Selenium makes it easy to
automate test cases. Finding bugs in an early phase of the software development cycle is
very important in order to make sure software is bug-free and application deliverables are
deployed to production faster.

How to measure ROI?

Applying DevOps methodologies to Salesforce using open source tools, such as GitLab,
Jenkins, Selenium, and so on, helps organizations set up their automation process at
minimal cost and with minimal efforts (in doing a one-time setup and configuration).

ROI cannot be measured as a number, but the ROI from applying DevOps can be measured
as of the time we save in the deployment of Salesforce and the rework we do whenever
developers accidentally overwrite each others' changes. Identifying issues faster with
automation testing in the early stages of software development makes it easy to fix issues.
Fixing defects in production costs us more time than fixing bugs early in a test or pre-
production environment. Having a bug in production will have a business impact on our
application.
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The reduced time in the maintenance window when we are deploying changes to
production and the reduced number of issues in production help us to measure the ROI
from applying DevOps to our Salesforce organization. The release cycle can be reduced
from weeks to days with automated test cases using Jenkins continuous integration.

By applying DevOps practices to a Salesforce application, we can achieve customer
satisfaction and speed up the product delivery process. Developers need to work less hard
at maintaining an application, focusing more on developing new features.

Summary

In this chapter, we learned about tracking application changes, Bugzilla, enhancing
productivity, and measuring ROL

We started this book with very basic or no knowledge of DevOps practices or tools used in
DevOps. We learned some basics about Salesforce by creating a sample application in
Salesforce and discussed the different sandbox environments. Using Eclipse with
Salesforce, we can integrate Git with a sandbox to achieve a source control version system.
We learned about different deployment methods used in Salesforce, and we automated
Salesforce deployments using the Jenkins continuous integration server.

We learned about setting up our own GitLab server and pushing code changes from a
Salesforce sandbox to a GitLab repository. Implementing continuous integration in a
Salesforce environment with the Jenkins server helps us to speed up deployment to UAT or
another sandbox.

We learned how to automate testing for a Salesforce application with Selenium. We
discussed Selenium record and playback with a sample Salesforce application. Automation
testing helped us reduce the testing cycle from days to hours. We saw how DevOps tools
can be used in a Salesforce application. You can apply the concepts learned in this book to
any Salesforce application. Throughout this book, we tried to provide you with good
insights into DevOps tools and step-by-step instructions to set up your own DevOps
process with open source tools. Most of the exercises in this book can be followed using a
free Salesforce account.
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If you enjoyed this book, you may be interested in these other books by Packt:

Salesforce
Lightning

jid nterprise apps sing the new Lightning Design System.
nd Components

Salesforce Lightning Cookbook
Syed Chand Shah

ISBN: 978-1-78953-825-0

¢ Enable and configure a Lightning solution

Create standard Lightning solutions and build a basic page layout

Add custom components to your Lightning pages

Build and migrate reports and dashboards

Integrate Lightning pages with Visualforce to enhance performance

Add stunning custom designs and styling with Lightning Design System


https://www.packtpub.com/application-development/salesforce-lightning-cookbook

Other Books You May Enjoy

Practical
DevOps

Practical DevOps - Second Edition
Joakim Verona

ISBN: 978-1-78839-257-0

Understand how all deployment systems fit together to form a larger system

Set up and familiarize yourself with all the tools you need to be efficient with
DevOps

Design an application suitable for continuous deployment systems with DevOps
in mind

Store and manage your code effectively using Git, Gerrit, Gitlab, and more
Configure a job to build a sample CRUD application

Test your code using automated regression testing with Jenkins Selenium

Deploy your code using tools such as Puppet, Ansible, Palletops, Chef, and
Vagrant
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