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Pre-Collaboration Phase
2019 through late 2022



Inception

Selenium Test Automation: Inception
• The initial C#/Selenium effort was the result of G. Sczepura’s

2019 AFDS performance goals under the KIAC contract

• The Initial Framework was based on Test Automation Using 
Selenium WebDriver 3.0 with C#, ©2018, ISBN 9780992293567

• Dotnet applications were the first to be automated

• W. Bibens suggested using the automation to assist with 
application validation during RSO (Regularly Scheduled Outage) 
deployments

• D. Dittmer augmented the automation by including SharePoint 
tests but did not integrate into the DotNet solution



Next 
Evolution

Selenium Test Automation: Next Evolution
• Management suggested we procure the DotNet automation 

solution to facilitate V&V testing for the Windows Server OS 
Upgrade, T0452

• Additional applications were added to the DotNet test suite 
including Maximo, Techdoc, Sitecore, and others

• Existing SharePoint tests were modified and integrated into the 
DotNet solution

• Since the DotNet solution absorbed applications not under the 
dotnet umbrella, the DotNet solution was deprecated and 
reimagined as TO452 (Task Order 452)

• In this phase, all effort was directed at expanding test coverage, 
no work was expended on framework improvements



Automation 
Performance

Strengths

• Improved test coverage (menus, headings, page 
text, searches, reports)

• Expanded server group application testing 
(Sitecore, SharePoint, Maximo, Techdoc…)

• Application URLs built-in with the tests

• Tests are reproducible

• Run logs document test assertions, execution 
date/time, run environment, and browser



Automation 
Performance

Weaknesses

• Excessive false negatives (timeouts, 
synchronization issues)

• Excessive script execution time (~1 hour to test 
85 websites)

• Edge browser not supported

• Manual Selenium test deployment process

• Batch files required to run individual tests or the 
entire suite

• No formal test report generated



Collaboration Phase
Late 2022 through present



Framework 
Enhancements

Technical Issues

Excessive false negatives and synchronization 
issues forcing Test code to be littered with 
Thread.Sleep() statements.

Four error conditions that necessitate 
Thread.Sleep() statements:

1. Element was found but content does not match 

2. A stale reference is being utilized 

3. A click event is interrupted by the Selenium DOM being 
updated before the click can be handled

4. A Network Timeout occurs



Framework 
Enhancements

Issue Analysis and Resolution

FindContent() method implemented in the 
framework to mitigate error conditions 1-4.

Error #1 occurs if Selenium’s DOM matches the previous page, 
and the previous page matches the locator employed.

Error #2 occurs if a reference in Selenium’s DOM has been 
marked by the state machine as ‘stale.’

Error #3 occurs when a click was not processed properly and 
so no match occurs because the page was not updated.

Error #4 manifests itself when a network timeout of 1 minute 
or greater occurs.



Framework 
Enhancements

New Features

Edge browser support

Browser window maximized during test run

Speech support

Built-in test rerun capability

Application URL, System ID, and Acronym 
displayed in test run log

Quickmode option for RSO application validation 
implemented and displayed in test run log



Server Group 
Applications 
Covered

Server Group Apps (# tests)

AppSpider (1) Atlassian (5)

BOSSMaximo (1) CAPI (3)

DotNetInstitutional (84)

KDDMS (1) KeyTracer (1)

KLTEP (1) KSCGIS (1)

MaximoOMEH (1) MaxISCArchive (2)

MaxPCAN (2) NEMCON (9)

OctopusDeploy (1) OracleInstitutional (2)

PHP (1) SharePoint (13)

SPACE (1) TechDoc (10)

WeatherArchive (3) WordPress (28)



NUnit GUI

TestCentric Runner

NUnit is a unit-testing framework supporting all .NET 
languages. NUnit is Open-Source software released 
under the MIT license.

Visual Studio configured with NUnit via NuGet 
packages.

TestCentric Runner is the GUI for NUnit version 3. 
TestCentric GUI is Open-Source software released 
under the MIT / X11 license.

Screenshot on next slide 





Test 
Development 
Support

PowerShell Scripts

KillBrowsers.ps1

Shutdown running Chrome, Firefox, and Edge 
Browser processes ‘gracefully.’

KillWebDrivers.ps1

Kill the running Selenium Web Drivers: Chrome, 
Gecko (Firefox), Edge.

Removes temporary files created by the Web 
Drivers.



Test 
Deployment 
Support

PowerShell Script

CreateTestsZipFile.ps1

Creates a Zip distribution file of all test project 
files and folders required to run the tests.

Includes a PowerShell script to invoke and 
populate the TestCentric GUI; and scripts to 
generate logs and reports.



Test Execution 
Support

PowerShell Scripts

RunTests.ps1

Invokes the TestCentric GUI and automatically 
loads all automated tests.

RunTestsViaConsole.ps1

Invokes the automated tests from a PowerShell 
console.

Currently, this script is only used by the project 
team and is not included in the deployment Zip 
file.



Test Logging 
and Reporting 
Support

PowerShell Scripts

CreateTestsLog.ps1

Generates a timestamped text file of all console 
output from the test run.

CreateTestsReport.ps1

Generates a test summary report including 
Statistics, Passed Tests, Failed Tests, Skipped Tests, 
and Failed Tests Output.

EmailReport.ps1

Emails the current test report to all recipients 
configured in the EmailReport.xml file.



Performance 
Statistics
CHROME, PROD, QuickMode: True

Tests Count 171

Passed 167

Failed 0

Skipped 4

Start Time 1/8/2024 10:33:02 AM

End Time 1/8/2024 11:05:44 AM

Duration 00:32:42



Performance 
Statistics
CHROME, PROD, QuickMode: False

Tests Count 171

Passed 167

Failed 0

Skipped 4

Start Time 1/8/2024 3:03:36 PM

End Time 1/8/2024 4:00:25 PM

Duration 00:56:48



Performance 
Statistics
Edge, PROD, QuickMode: true

Tests Count 171

Passed 167

Failed 0

Skipped 4

Start Time 1/8/2024 5:05:35 PM

End Time 1/8/2024 5:36:40 PM

Duration 00:31:05



Performance 
Statistics
Edge, PROD, QuickMode: false

Tests Count 171

Passed 167

Failed 0

Skipped 4

Start Time 1/9/2024 9:43:32 AM

End Time 1/9/2024 10:31:43 AM

Duration 00:48:10



Repository

Bitbucket

Selenium RSO Solution

https://bitbucket.ksc.nasa.gov/projects/ITCONTRA
CTOR/repos/selenium.test.scripts/browse/Applica
tion/RSO

PowerShell Scripts

https://bitbucket.ksc.nasa.gov/projects/ITCONTRA
CTOR/repos/selenium.test.scripts/browse/Applica
tion/Batch
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