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Introduction
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Background

Can’t we just batch submit a job?... CI/CD gives more:

End-to-end testing, removes risk of human 
error.

Fully automated

Same process used in SAS, R, Python etc.
Standardisation

Individual users don’t need permission to run 
jobs. 

Security 
Improvement

Comprehensive logs and history of test runs.
Reporting 
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CI/CD in the DevOps Lifecycle

DevOps lifecycle starts 
with Plan, Code, Build, 
Test, etc.

CI covers the Build and 
Test steps and CD is  
Release and Deploy.

In this presentation we 
will take existing unit 
tests, automate their 
execution and the 
deployment of the source 
programs.
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Unit Testing:

• A prerequisite for CI/CD is that you have an automated Unit 
Testing system in place.

• This is not a topic to cover today, but there are multiple papers 
on Unit Testing in SAS, including ones presented at PhUSE. 

• Various tools are available for Unit Testing in SAS, we will be 
using SASUnit in this demonstration, but any unit testing 
solution is compatible with this methodology.

CI/CD in the DevOps Lifecycle
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Continuous Integration

Continuous Delivery

The Role of Git in CI/CD

Source Control (Git)

Unit Testing (SASUnit)



Continuous Integration

Continuous integration 
refers to the build 
and test stages of the 
DevOps process. 
Every revision that is 
committed triggers an 
automated build and 
test. 

Start with a Git Repository. Required for 
our DevOps model.

We will create a Git Pipeline to program 
the build and execution of unit tests, using 
the YAML language

The pipeline runs automatically each time 
a code change is made, defining the 
“continuous” in Continuous Integration.
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Continuous Integration: YAML

•A set of instructions to build, test or release 
content in a repository.

•Written in a syntax called YAML.
•Supported by all DevOps software solutions.

What is a 
Git 

Pipeline?

•Yet Another Markup Language
•Human-readable
•Similar syntax to Python 
• Indentation nesting
•Save YAML file(s) in your Git repository

What is 
YAML?
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• In SAS there is no need to compile or build programs 

• Method of Continuous Integration is simple:

• Copy Git repository to a SAS server

• Execute unit tests

• Different environments have different methods for executing unit 
tests:

• Remote PowerShell execution for Windows

• Secure Shell (SSH) for Linux environments

Continuous Integration: SAS



Slide 10 : Copyright © 2021 Amadeus Software Ltd. Template Revision: 18JAN2021



Slide 11 : Copyright © 2021 Amadeus Software Ltd. Template Revision: 18JAN2021 

YAML Code: Inspection

Identifies the branch that 
will trigger this pipeline

Set the O/S to be used 
within Azure DevOps. 
Should match your SAS 
environment

Script the steps. Each 
step comprises a task 
name and a list of 
inputs.

The first is to copy files 
to an Azure server

Use PowerShell to 
run SASUnit
(Windows)

Use variables to 
avoid storing 
credentials in your 
Git repository.
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• Continuous delivery automates the entire software release 
process. Every revision triggers an automated flow that builds, 
tests, and then stages the update. 

• The final decision to deploy to a live production environment is 
triggered by the developer.

• For SAS programs, use another Git Pipeline.

• Important to only deploy/release assets intended for production.

• Exclude unit test files, data, YAML files, etc.

Continuous Delivery
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• For SAS programs, the CD Pipeline is very similar to CI:

• Method of Continuous Delivery :

• Copy source files from Git repository to a SAS server

• Exclude build/test files such as YAML files, or SASUnit

• Configure this Pipeline only when the CI pipeline runs 
successfully.

Continuous Delivery: SAS
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Continuous Delivery: Demo
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• Very similar YAML to the CI 
script. Differences are:

• The SourcePath value
only select files in “\src\” 
folder

• Different Target Path

• Configuring this Pipeline to run 
on successful run of CI 
pipeline is not saved in the 
YAML file. 

Continuous Delivery: YAML
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Infrastructure as code
Apply CI/CD to cloud-
based servers, 
scripting an entire SAS 
deployment in YAML. 

Automate end-to-end 
testing of a platform 
deployment

Automation validation 
and re-validation of a
Validated Statistical 
Environment

Where Next?
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Using CI/CD in SAS is 
best practice.

Utilises the power of 
Git source control.

Many DevOps tools are 
available to support 

create CI/CD pipelines 
for SAS programs.

Sensitive values such 
as passwords are 

securely controlled.
Supports cloud or on-
premise environments.

CI/CD is being 
expanded into SAS 

environments through 
Infrastructure as Code.

Summary
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