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ABSTRACT

Salesforce DevOps has quickly risen to prominence in the modern era of enterprise software development, as
organizations look for ways to improve upon their Salesforce application lifecycle management. DevOps
practices in Salesforce environments aim at automating development, testing, and deployment processes to
deliver software faster with high quality while adhering to compliance regulations and minimizing risks. This
paper discusses Options for deploying DevOps and implementing Salesforce CI/CD Continuous Integration,
Version Control, Automated Testing management (End-to-End Test including Scratch Org Test), Source-driven
development and Environment Management. Through an assessment of pitfalls and practices specific to these
strategies, this paper equips you with a blueprint for achieving effective Salesforce DevOps. Finally, this paper
also discusses how capable tools such as Salesforce DX and other offerings from Git to Jenkins and third-party
solutions play a crucial part in promoting good DevOps practice within the tent of Salesforce

Keywords: Salesforce DevOps, CI/CD, Version Control, Automated Testing, Environment Management,
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INTRODUCTION

The more businesses depend on Salesforce to drive important aspects of their business, the greater emphasis they
place upon using effective and efficient application lifecycle management techniques. Salesforce DevOps is a
necessity that evolved into a practice which combines the operations and development rituals to solve this new
need. DevOps involves pulling the practices of development, testing and deployment together with real time
coordination to build robust software more effectively, accurately and safely.

This is important because Salesforce DevOps strategies are particularly valuable for organizations in fast-paced
environment where being able to quickly respond and release more features means a lot. In this white paper, we
examine frontline tactics that can help organizations maximize their Salesforce application lifecycle management
(ALM) by introducing the tenets of effective DevOps.
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Fig. 1: Salesforce DevOps Key Components flowchart
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THE EVOLUTION OF DEVOPS IN SALESFORCE
The term DevOps was first introduced in 2009 and it emerged to loosen the silos between development and
operations, allowing development teams have greater ability on releasing features frequently. Salesforce — the
platform with an extensive cloud-based ecosystem has shown a slow track to DevOps principles in order to make
Salesforce application development and deployment more agile as well efficient.
Early Practices and Challenges: In the early stages of Salesforce adoption, development and deployment practices
were often manual and siloed. Teams would develop customizations in sandboxes, manually deploy changes to
production, and rely on rudimentary version control mechanisms. This approach was prone to errors,
inconsistencies, and delays.
Emergence of Salesforce DX: Salesforce introduced Salesforce DX (Developer Experience) as a suite of tools and
services to support modern development practices, including source-driven development, modular application
design, and automated workflows. Salesforce DX has been pivotal in enabling DevOps practices within Salesforce
environments, providing developers with tools like Salesforce CLI, Scratch Orgs, and Unlocked Packages.

KEY SALESFORCE DEVOPS STRATEGIES

Successful Salesforce DevOps implementations require a combination of strategies that address various aspects of
the development lifecycle. This section discusses the most critical strategies, including continuous
integration/continuous deployment (CI/CD), version control, automated testing, and environment management.
Continuous Integration and Continuous Deployment (CI/CD): CI/CD is the backbone of modern DevOps
practices, ensuring that code changes are automatically tested, integrated, and deployed to production environments.
In the context of Salesforce, CI/CD pipelines are essential for maintaining the quality and stability of applications
while enabling rapid delivery of new features.

Impact of CI/CD on Salesforce DevOps
B83%

15%

70 65%

il
=]

Impact (%)

Faster Launches Improved GQuality Reduced Risks
CICD Benefits

Fig. 2: Impact of CI/CD on Salesforce DevOps

Setting Up a CI/CD Pipeline: Setting up a CI/CD pipeline in Salesforce involves several key steps:

* Version Control Integration: The CI/CD process begins with integrating version control systems (VCS) like Git
with Salesforce DX. This allows developers to track changes, collaborate on code, and ensure that all code is stored
in a centralized repository.

» Automated Builds: Using tools like Jenkins, CircleCI, or GitLab CI, the CI pipeline automates the process of
building and testing Salesforce applications. This includes compiling Apex classes, running unit tests, and
validating metadata.

* Automated Deployments: CD tools automate the deployment of validated code to various Salesforce
environments, such as UAT (User Acceptance Testing), staging, and production. This process reduces the risk of
human error and ensures that deployments are consistent and repeatable.

Benefits of CI/CD in Salesforce:

* Faster Launches: By automating the build, test, and deployment processes, CI/CD pipelines enable organizations
to deliver new features and updates more quickly.

* Improved Quality: Automated testing within the CI pipeline helps identify and fix issues early in the development
process, reducing the likelihood of defects in production.

* Reduced Risks: Automated deployments minimize the risk of human error and ensure that all changes are
thoroughly tested before reaching production.
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Version Control: Version control is a fundamental aspect of Salesforce DevOps, providing a single source of truth
for all code and configuration changes. Effective version control practices ensure that all changes are tracked,
reversible, and auditable.

Choosing a Version Control System: Git is the most widely used version control system in Salesforce DevOps
due to its flexibility, branching capabilities, and widespread support. Git allows teams to manage complex
codebases, collaborate on features, and maintain multiple versions of the application.

Implementing Version Control Best Practices

* Branching Strategy: Implementing a consistent branching strategy, such as Git Flow or trunk-based development,
helps manage code changes and reduce merge conflicts. Branching strategies also facilitate parallel development
and feature isolation.

» Commit Hygiene: Ensuring that commits are atomic, well-documented, and related to specific tasks or bug fixes
helps maintain a clean and understandable history in the version control system.

* Pull Requests and Code Reviews: Using pull requests to merge changes into the main branch allows for code
reviews, ensuring that all code is reviewed for quality, security, and compliance before it is merged.

Benefits of Version Control

* Traceability: Version control provides a detailed history of changes, making it easier to track who made what
changes and why.

* Collaboration: Version control systems facilitate collaboration among distributed teams, enabling multiple
developers to work on different features simultaneously without interfering with each other’s work.

* Disaster Recovery: In case of a failed deployment or a critical bug, version control allows teams to revert to a
previous stable version quickly, minimizing downtime.

Automated Testing: Automated testing is crucial in Salesforce DevOps, ensuring that code changes do not
introduce new defects and that the application behaves as expected. Automated tests can be integrated into the ClI
pipeline, providing continuous feedback on the quality of the code.

Types of Automated Tests in Salesforce

* Unit Tests: Unit tests are the foundation of automated testing in Salesforce. Written in Apex, these tests validate
individual units of code, such as methods or classes, ensuring that they produce the expected output.

* Integration Tests: Integration tests verify that different components of the application work together as expected.
These tests are particularly important in Salesforce environments, where custom code interacts with standard
Salesforce functionality.

» UI Tests: Ul tests simulate user interactions with the Salesforce interface, ensuring that the application behaves
correctly from the user’s perspective. Tools like Selenium or Provar can be used to automate UI testing.
Implementing Automated Testing Best Practices:

» Test Coverage: Ensuring that all code is covered by automated tests is essential for maintaining application
quality. Salesforce requires at least 75% code coverage for deployments to production, but higher coverage is
recommended for critical applications.

» Test Data Management: Managing test data is crucial for ensuring that tests are repeatable and reliable. This
includes setting up data in Scratch Orgs or sandboxes and cleaning up test data after tests are run.

* Continuous Testing: Integrating automated tests into the CI pipeline ensures that tests are run continuously as part
of every build. This approach provides immediate feedback on the impact of code changes and helps identify issues
early.

Benefits of Automated Testing

* Early Detection of Defects: Automated tests catch defects early in the development process, reducing the cost and
effort required to fix them.

* Consistency: Automated tests are consistent and repeatable, ensuring that the same tests are run every time code is
changed, reducing the risk of human error.

» Confidence in Deployments: Automated testing provides confidence that code changes will not introduce new
issues, enabling more frequent and reliable deployments.

Environment Management: Effective environment management is critical in Salesforce DevOps, ensuring that
development, testing, and production environments are properly configured and consistent. Environment
management strategies include the use of sandboxes, Scratch Orgs, and environment configuration tools.

Sandbox Management: Salesforce provides sandboxes—copies of the production environment—for development
and testing. Different types of sandboxes, such as Developer, Developer Pro, Partial Copy, and Full Copy, serve
different purposes in the development lifecycle.

* Developer Sandboxes: Used for individual development work, these sandboxes are typically refreshed frequently
to stay in sync with the production environment.

* Partial and Full Copy Sandboxes: These sandboxes contain larger subsets of data and are used for integration
testing, UAT, and performance testing. They are refreshed less frequently due to the time required to copy data.
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Scratch Orgs: Scratch Orgs, introduced with Salesforce DX, are ephemeral environments that can be created and
destroyed on demand. They are particularly useful for source-driven development, enabling developers to create
fresh environments for feature development, testing, or bug fixing.

* Configuration Management: Scratch Orgs are configured using Salesforce DX project files, ensuring that
environments are consistent and reproducible.

» Automated Setup: Scratch Orgs can be automatically set up as part of the CI pipeline, ensuring that tests are run in
a clean environment every time.

Environment Configuration Tools: Tools like Salesforce CLI, Jenkins, and third-party solutions (e.g., Gearset,
Copado) can automate the management and configuration of Salesforce environments. These tools enable:

* Automated Deployments: Automating the deployment of metadata and configuration settings across
environments.

 Environment Synchronization: Ensuring that all environments are synchronized with the latest configurations and
data, reducing the risk of discrepancies between development and production.

Benefits of Effective Environment Management:

» Consistency: Proper environment management ensures that all environments are consistent with each other,
reducing the risk of environment-specific issues.

* Scalability: Automated environment management scales with the organization, enabling teams to manage more
environments without increasing manual effort.

* Flexibility: Tools like Scratch Orgs provide flexibility for developers to create and destroy environments as
needed, enabling more agile development practices.

Comparison of Tools in Salesforce DevOps
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Fig. 3: Comparison of Tools in Salesforce DevOps

TOOLS AND TECHNOLOGIES FOR SALESFORCE DEVOPS
Several tools and technologies play a crucial role in enabling Salesforce DevOps. This section discusses some of the
most important tools, including Salesforce DX, Git, Jenkins, and third-party DevOps solutions.
Salesforce DX: Salesforce DX is a suite of tools and services designed to support modern development practices in
Salesforce environments. Key components of Salesforce DX include:
+ Salesforce CLI: A powerful command-line interface that allows developers to interact with Salesforce
environments, manage metadata, and automate tasks.
* Scratch Orgs: Ephemeral environments that can be created and destroyed on demand, enabling source-driven
development and automated testing.
* Unlocked Packages: A packaging mechanism that allows developers to modularize their applications and manage
dependencies more effectively.
Benefits of Salesforce DX:
* Improved Developer Experience: Salesforce DX provides a modern development environment with powerful tools
that streamline development, testing, and deployment processes.
* Support for Agile Development: By enabling source-driven development, Scratch Orgs, and modular packaging,
Salesforce DX supports agile methodologies and continuous delivery practices.
* Enhanced Collaboration: Salesforce DX facilitates collaboration among distributed teams by providing tools for
version control, automated testing, and environment management.
Git: Git is the most widely used version control system in Salesforce DevOps, enabling teams to manage code
changes, collaborate on features, and maintain a history of all changes.
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* Branching and Merging: Git’s branching and merging capabilities allow teams to work on multiple features
simultaneously, merging changes back into the main branch when ready.

* Distributed Version Control: Git’s distributed nature allows developers to work offline and sync their changes
with the central repository when ready.

Benefits of Git:

* Flexibility: Git’s flexible branching model supports various workflows, including Git Flow, trunk-based
development, and feature branching.

* Collaboration: Git enables seamless collaboration among team members, allowing multiple developers to work on
the same codebase without conflicts.

* Integration with CI/CD: Git integrates with CI/CD tools like Jenkins, CircleCIl, and GitLab CI, enabling
automated builds and deployments.

Jenkins: Jenkins is a popular open-source automation server that plays a central role in CI/CD pipelines for
Salesforce DevOps.

» Automated Builds: Jenkins automates the process of building and testing Salesforce applications, ensuring that
every change is validated before it is deployed.

* Pipeline as Code: Jenkins allows teams to define their CI/CD pipelines as code, enabling version control and
automation of the entire build-test-deploy process.

Benefits of Jenkins:

* Customization: Jenkins is highly customizable, with a wide range of plugins that support various tools and
workflows.

* Scalability: Jenkins can scale to manage multiple projects and pipelines, enabling organizations to automate the
CI/CD process for large and complex applications.

* Integration with Salesforce DX: Jenkins integrates seamlessly with Salesforce DX, enabling automated builds,
tests, and deployments in Salesforce environments.

Third-Party DevOps Solutions: In addition to the core tools provided by Salesforce and the open-source
community, several third-party solutions have emerged to support Salesforce DevOps. These solutions offer
advanced features for version control, automated testing, and environment management.

» Gearset: Gearset is a comprehensive Salesforce DevOps platform that provides tools for continuous integration,
automated deployments, version control, and monitoring.

* Copado: Copado is another popular Salesforce DevOps solution that integrates with Salesforce DX and Git,
offering features like CI/CD pipelines, automated testing, and release management.

Benefits of Third-Party Solutions:

* Ease of Use: Third-party solutions often provide user-friendly interfaces and pre-configured workflows, making it
easier to implement Salesforce DevOps without extensive customization.

» Advanced Features: These solutions offer advanced features like automated rollback, environment comparison,
and compliance monitoring, which are not available in the core Salesforce tools.

* Support and Documentation: Third-party solutions typically offer dedicated support and comprehensive
documentation, helping teams implement DevOps practices more effectively.

CASE STUDIES: SUCCESSFUL SALESFORCE DEVOPS IMPLEMENTATIONS
To illustrate the practical benefits of Salesforce DevOps, this section presents case studies of organizations that
have successfully implemented Salesforce DevOps strategies.
Case Study: Financial Services Company
Background: A global financial services company was struggling with slow deployment cycles and high defect
rates in its Salesforce applications. The company needed to improve its release management process and reduce the
time it took to deliver new features to its customers.
Solution: The company implemented a comprehensive Salesforce DevOps strategy, including:
* CI/CD Pipeline: The company set up a CI/CD pipeline using Salesforce DX, Git, and Jenkins, automating the
build, test, and deployment processes.
» Automated Testing: The company integrated automated testing into its CI pipeline, ensuring that all code changes
were thoroughly tested before deployment.
* Version Control: The company adopted Git as its version control system, implementing a branching strategy that
facilitated parallel development and rapid delivery of new features.
Outcomes:
* Faster Releases: The implementation of CI/CD reduced the deployment cycle from weeks to days, enabling the
company to deliver new features more quickly.
* Improved Quality: Automated testing reduced the defect rate in production, improving the overall quality of the
company’s Salesforce applications.
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* Enhanced Collaboration: The use of Git and a structured branching strategy improved collaboration among the
company’s global development teams.

Case Study: Healthcare Provider

Background: A large healthcare provider needed to modernize its Salesforce application to meet increasing
regulatory requirements and improve patient care. The provider was facing challenges with manual deployments,
inconsistent environments, and slow response times to regulatory changes.

Solution: The healthcare provider implemented a Salesforce DevOps strategy that included:

* Environment Management: The provider used Salesforce DX and Scratch Orgs to manage its environments,
ensuring that all environments were consistent and compliant with regulatory requirements.

» Automated Deployments: The provider set up automated deployment pipelines using Jenkins, reducing the risk of
human error and ensuring that deployments were consistent across environments.

* Compliance Monitoring: The provider implemented automated compliance checks within its CI/CD pipeline,
ensuring that all changes were reviewed for compliance before deployment.

Outcomes:

» Regulatory Compliance: The healthcare provider improved its ability to respond to regulatory changes, ensuring
that all Salesforce applications remained compliant with industry standards.

* Reduced Deployment Time: Automated deployments reduced the time it took to deploy changes, enabling the
provider to respond more quickly to changes in patient care requirements.

* Improved Environment Consistency: The use of Salesforce DX and Scratch Orgs ensured that all environments
were consistent, reducing the risk of environment-specific issues.

FUTURE TRENDS IN SALESFORCE DEVOPS
As Salesforce continues to evolve, several trends are likely to shape the future of Salesforce DevOps. This section
explores these trends and their potential impact on Salesforce development practices.
Increased Adoption of Al and Machine Learning: Al and machine learning are expected to play a larger role in
Salesforce DevOps, particularly in areas like automated testing, anomaly detection, and predictive analytics.
» Al-Powered Testing: Al and machine learning can enhance automated testing by identifying test cases, predicting
potential defects, and optimizing test coverage.
* Anomaly Detection: Al can be used to detect anomalies in CI/CD pipelines, such as unexpected delays or failures,
enabling teams to respond more quickly to issues.
Enhanced Tooling and Integration: As Salesforce continues to expand its capabilities, the DevOps tooling
ecosystem is likely to become more sophisticated, with improved integration between tools and platforms.
* Unified DevOps Platforms: Integrated DevOps platforms that combine CI/CD, version control, automated testing,
and environment management are likely to become more prevalent, simplifying the implementation of Salesforce
DevOps.
» Advanced Monitoring and Analytics: Enhanced monitoring and analytics tools will provide deeper insights into
the performance and quality of Salesforce applications, enabling teams to optimize their DevOps processes.
Shift to Microservices and API-Driven Architectures: The shift towards microservices and API-driven
architectures in Salesforce applications is likely to impact DevOps practices, particularly in areas like deployment,
monitoring, and scaling.
» Modular Deployments: Microservices architectures will require more granular and modular deployment strategies,
with a focus on deploying and scaling individual services independently.
» API Management: As Salesforce applications become more API-driven, effective APl management will be critical
for ensuring the reliability and performance of integrated services.

CONCLUSION
Salesforce DevOps has proved to be a critical practice for the companies wishing to streamline their Salesforce
Application Lifecycle Management. Organizations achieve this by adopting techniques like CI/CD, version control,
automated testing and environment management to develop software which is delivered quickly with high quality.
Therefore, in this paper considering exploring the main strategies for DevOps on Salesforce — tools and
technologies that make them possible), as well what can be identified so far of challenges organizations are
bumping against to bring them into reality. We saw how a successful Salesforce DevOps can increase release speed
and improves quality as well the support factor are enhanced.
The future of Salesforce DevOps will almost certainly be influenced by: Al and machine learning Improved tooling
Continuation toward a microservices/API-driven architecture as well, which is consistent with the broader evolution
trend you see in enterprise SaaS (Cloud) solutions. By keeping up with those trends and refining DevOps practices,
businesses are able to move on top which secures that Salesforce applications will stay nimble, dependable and
competitive in today's fast-moving digital space.

80



Koppanathi SR Euro. J. Adv. Engg. Tech., 2023, 10(3):75-81

[1].

[2].
3].
[4].
[5].

[6].
[7].

[8].
[9].
[10].

REFERENCES
Akbar, M., Rafi, S., Alsanad, A., Qadri, S., Alsanad, A., & Alothaim, A. (2022). Toward Successful
DevOps: A Decision-Making Framework. IEEE Access, 10, 51343-51362.
https://doi.org/10.1109/ACCESS.2022.3174094.
Ebert, C., Gallardo, G., Hernantes, J., & Serrano, N. (2022). DevOps. IEEE Software, 33, 94-100.
https://doi.org/10.1109/MS.2016.68.
Gall, M., & Pigni, F. (2021). Taking DevOps mainstream: a critical review and conceptual framework.
European Journal of Information Systems, 31, 548 - 567. https://doi.org/10.1080/0960085X.2021.1997100.
Erich, F., Amrit, C., & Daneva, M. (2017). A qualitative study of DevOps usage in practice. Journal of
Software: Evolution and Process, 29. https://doi.org/10.1002/smr.1885.
Lwakatare, L., Kilamo, T., Karvonen, T., Sauvola, T., Heikkil&, V., Itkonen, J., Kuvaja, P., Mikkonen, T.,
Oivo, M., & Lassenius, C. (2019). DevOps in practice: A multiple case study of five companies. Inf.
Softw. Technol., 114, 217-230. https://doi.org/10.1016/J.INFSOF.2019.06.010.
Luz, W., Pinto, G., & Bonifacio, R. (2019). Adopting DevOps in the real world: A theory, a model, and a
case study. J. Syst. Softw., 157. https://doi.org/10.1016/J.JSS.2019.07.083.
Arvanitou, E., Ampatzoglou, A., Bibi, S., Chatzigeorgiou, A., & Deligiannis, 1. (2022). Applying and
Researching DevOps: A Tertiary Study. IEEE Access, PP, 1-1.
https://doi.org/10.1109/ACCESS.2022.3171803.
Leite, L., Rocha, C., Kon, F., Milojicic, D., & Meirelles, P. (2019). A Survey of DevOps Concepts and
Challenges. ACM Computing Surveys (CSUR), 52, 1 - 35. https://doi.org/10.1145/3359981.
Chen, L. (2017). Continuous Delivery: Overcoming adoption challenges. J. Syst. Softw., 128, 72-86.
https://doi.org/10.1016/j.jss.2017.02.013.
Erich, F., Amrit, C., & Daneva, M. (2017). A qualitative study of DevOps usage in practice. Journal of
Software: Evolution and Process, 29. https://doi.org/10.1002/smr.1885.

81



