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Welcome! 

MoreSteam is dedicated to providing high-quality software and excellent customer service 
to users of our products, including users of EngineRoom® software.   

We recognize that your company may operate in a regulated environment and, as such, 
may need to validate and document your intended use of our software.  To that end, we 
have prepared this software validation kit.  Among other things, this kit provides 
documentation that our software has been rigorously tested against independent, reliable, 
and documented sources that are unaffiliated with MoreSteam to ensure accuracy and 
reliability of EngineRoom’s statistical analyses and output. The instructions and datasets 
in this documentation can be used as baseline data and results to compare with 
EngineRoom during the validation process. 

In addition, this EngineRoom Validation Kit provides various related reference material. 
These information resources include documentation of our application development 
lifecycle practices and the practices we use when validating EngineRoom prior to release. 
As reflected by the Table of Contents, these materials comprise the following: 

• EngineRoom Software Development Life Cycle
• EngineRoom Software Testing Protocol
• EngineRoom Technical Specifications
• EngineRoom Security Document
• EngineRoom Output validated against National Institute of Standards and

Technology (NIST) Datasets

At MoreSteam, we are committed to continuous improvement and strive to keep raising 
the bar in the field of quality improvement. If you have any questions regarding our 
validation policies and processes, please contact our EngineRoom Support Team by 
sending an email to erteam@moresteam.com or by visiting the EngineRoom website at 
https://www.moresteam.com/engineroom/support.cfm. 

Sincerely, 

Peg Pennington, President 
MoreSteam.com LLC 
9961 Brewster Lane 
Powell, OH 43065 
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Instructions
Overview:

These instructions will guide the user through the software validation procedure, i.e., a standard
procedure of generating analytic outputs using the EngineRoom software application, and
matching the generated outputs with validated outputs. Notably, for those unfamiliar with
EngineRoom, EngineRoom will generate the outputs using sets of data pre-populated in the
application, which will reduce the time needed to generate the required outputs and the time
otherwise required for the assessor to learn how to navigate EngineRoom’s user interface.

As detailed below, it is necessary to have an active MoreSteam account provisioned with an
active subscription to EngineRoom application. If you do not have such access, we provide
instructions and assistance in providing an account and license. Also, we provide a link that will
add an EngineRoom Validation project to the assessor’s account, thus providing access to
prepopulated datasets and analyses. These in-application outputs can be refreshed and/or
revisited for just-in-time validation assessments. We also provide files of numerically and
visually accurate outputs/results for the tests provided by in the prepopulated project file. These
reference outputs are intended for comparison with the results generated using the
EngineRoom application. The validated results can be found within this Validation Kit by
referring to the Table of Contents and locating the section titled “EngineRoom Validation Test
Output”.

Procedure:

1. First, assure you have access to EngineRoom software via an active account and
subscription by logging into EngineRoom software at engineroom.moresteam.com. If
you do not have an active account or EngineRoom subscription, you can either obtain a
trial subscription here or by contacting MoreSteam at support@moresteam.com.

2. Next, access the EngineRoom Validation project housed within your EngineRoom
subscription. Clicking the EngineRoom Validation project link will open the EngineRoom
application and the EngineRoom Validation project will appear on EngineRoom’s
Welcome screen. Select the “Launch Project” button and access the project. In the
event the EngineRoom Validation project does not appear in your account, or you have
any difficulty accessing either the EngineRoom application or the EngineRoom Validation
project, please contact MoreSteam.

3. The EngineRoom Validation project includes multiple data sources (data sets) appearing
on the left side of the workspace, and multiple completed studies (including graphical
and numerical outputs) on the right side of the workspace. When selected, the
completed studies are automatically refreshed and generate outputs based on the data
sources relating to the studies.
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Notes:  
Acceptable differences between the generated results and the validated references may be found 
because of: 

- differences in browsers or browser settings (e.g.: colors on graphs) 

- minor differences in the formatting of output in EngineRoom (e.g., line thickness, font 
appearance, etc.) 

Other than acceptable differences, the multiple Validated EngineRoom outputs should match the 
outputs generated by the EngineRoom Validation project studies. 

Compliance with CFR Title 21 – Part 11 
 

● For purposes of U.S. Food and Drug Administration (FDA) validation, EngineRoom should 
be considered a tool. EngineRoom customers who are FDA-regulated might be expected 
to validate systems built using the EngineRoom application. Because EngineRoom is a 
tool, the user must demonstrate to the FDA that EngineRoom is being used correctly.  See 
“Complying with United States Code of Federal Regulations, Title 21 Part 11ʺ in Appendix 
1: “FDA-related issues” in “The Quality Imperative” for more information. 
 

● Customers can re-create analyses by saving and running/refreshing the provided 
EngineRoom Validation Project, which contains the aforementioned multiple data sources 
and studies with output. The study outputs represent the correct outputs for various data 
configurations and study settings and are included in a PDF file which can be used to 
check the results from the analyses.  

EngineRoom Statistical Software provides password protection for viewing, opening, saving, and 
modifying project files. This protection serves as validation for the ongoing use and storage of 
project files and data. For complete control, password protection should be combined with a file 
or source control system to verify dates, times, and approved access.  
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EngineRoom Software Verification and Validation 
 
Versions of third-party software used: R 3.5.0 and .NET Framework 4.6.2 with C# 7.0 
 
Automated R Tests (Regression Tests) 

● These test each of our R Scripts and make sure that the results are what we expect.  
○ Utilize pre-existing JSON files in the repository containing the exact results of a 

given combination of inputs and options into a study. 
○ For each noted combination of inputs and options, we run the script and check that 

its results match that of the JSON file. 
● Tests are run before and after any changes to the R scripts are submitted to Code 

Review. 
● Changes to formula calculations in a script trigger corresponding changes to the testing 

JSON files associated with the script, to account for the new calculations. 
● Test data inputs are sourced from MoreSteam's courses (where data sets are validated 

using multiple commercial software packages and hand calculations) as well as 
textbooks and online data libraries (such as NIST, Kaggle and Github). 

● If cases with specific inputs/options need to be accounted for that are not covered in the 
test battery, we add them to the tests. 

 
Automated C# Tests (Unit Tests) 

● For the tools coded in C#, unit tests are used to verify: 
○ Studies run correctly 
○ Studies contain expected results objects 
○ Key calculations yield accurate values 

 
Automated Test Info (Both C# and R) 

● The builds for development and production proceed on the local development server. If 
any automated test fails, the build fails and does not push its artifacts to the 
development/production sites. 

 
QA Testing (Manual Tests) 

● While a code edit is undergoing Code Review, the reviewers test multiple situations 
relating to the code in order to stress test the edited code. 

● Any unexpected behavior is noted and fixed immediately, while pre-existing bugs or 
aberrations are noted for resolution in a later sprint. 

● Code Review is complete once all tests pass the evaluation criteria. 
 
Smoke Testing (Manual Regression Tests) 

● Before a major release, multiple team members implement a script to test specific parts 
of the application for incorrect behavior. 

● Multiple browsers are tested to ensure cross-browser compatibility. 
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● If incorrect behavior is found that does not exist on the production server, it is patched 
and re-tested before release. 

● If incorrect behavior is found that does exist on the production server, it is prioritized for 
resolution on the next sprint cycle.  

EngineRoom Technical Specifications 
System Requirements 

Browser 

● Chrome (Version 79+) 
● Edge (Version 91+) 
● Firefox (Version 78+) 
● Safari (Version 13+) 

Screen Resolution 

● 1024 x 768 (minimum) 
● 1920 x 1080 (recommended) 

Operating Systems 

● Microsoft Windows (7 and higher) 
● Apple Mac OS X 

Dataset Requirements 
Supported Formats:  Microsoft Open XML format for spreadsheets (.XLSX and .CSV) 

Note: If you do not have Microsoft Excel, your spreadsheet program may be capable of 
exporting to this format. 

Maximum File Size 

● Data files: 500kB (approximately 30,000 cells) 
● Supporting files (images, PDF, etc.): 10 MB 

Maximum Column Size 

● 10,000 cells 

Maximum Storage 

● Data and supporting files: 500 MB 
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EngineRoom Security Document 
 

With nearly 20 years of experience building and running software for thousands of the world's 
largest corporations, EngineRoom has adopted advanced security technologies and practices. 

We make continuous efforts to assure that the infrastructure remains robust, available, and 
resilient to intrusion. These safeguards assure on-going user access to EngineRoom and keep 
your data safe. 

 

 

 

 

 

 

 
 
 



Rev 8.25.2021 6 

Comparison against NIST Statistical Standards 
using NIST Data Sets and Validated Output 
The National Institute of Standards and Technology (NIST) provides a suite of Statistical 
Reference Data Sets (StRD) to assist in the evaluation of the numerical accuracy of statistical 
software. More information about these data sets is available at www.itl.nist.gov/div898/strd/.  

The StRD data sets are the subject of this paper. The following sections report the results of 
tests that were run in EngineRoom. All tests used the same date: March 22, 2021. The tests 
were run for 64-bit systems on the latest versions of the following browsers (Note, IE is no 
longer supported in EngineRoom): 

- Windows versions: Edge, Chrome
- macOS versions: Safari, Chrome

Index 

I. Univariate Summary Statistics

URL: https://www.itl.nist.gov/div898/strd/univ/homepage.html
Selected 3 Data sets from the list: PiDigits, NumAcc2 and NumAcc4

I. Univariate Summary Statistics
II. ANOVA
III. Linear Regression
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Univariate Summary Statistics Results Table:  
 
Data Set Size Statistic NIST Value ER Value 

PiDigits 5000 Mean 4.53480000000000 4.535 

  Standard 
Deviation 

2.86733906028871 2.867 

  First-order 
Autocorrelati
on 

-0.00355099287237872 -0.004 

NumAcc2 1001 Mean 1.2 1.2 

  Standard 
Deviation 

0.1 0.1 

  First-order 
Autocorrelati
on 

-0.999 -1 

NumAcc4 1001 Mean 10000000.2 10,000,000 

  Standard 
Deviation 

0.1 0.1 

  First-order 
Autocorrelati
on 

-0.999 -0.992 

 
Full Results: 
 

1. PiDigits: 
 
NIST: 
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EngineRoom: 

 
 
 
 

2. NumAcc2: 
 
NIST: 

 



Rev 8.25.2021  9 

EngineRoom: 

 
 
 

3. NumAcc4: 
 
NIST: 
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EngineRoom: 
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II. ANOVA 
URL: https://www.itl.nist.gov/div898/strd/anova/anova.html 
 
Selected 3 Datasets from the list: SiRstv, SmLs04 and SmLs08 

 
 
One-way ANOVA Results Table:  
Data Set Replicates Statistic NIST Value ER Value 

SiRstv 5 Between 
SS 

5.11462616000000 E-2 0.0511 

  Within SS 2.16636560000000 E-1 0.2166 

  Between 
MS 

1.27865654000000 E-2 0.0128 

  Within 
MS 

1.083180000000 E-2 0.0108 

  F Statistic 1.18046237440255 1.18 

SmLs04 21 Between 
SS 

1.68000000000000 1.68 

  Within SS 1.80000000000000 1.8 

  Between 2.10000000000000 E-1 0.21 
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MS 

  Within 
MS 

1.00000000000000 E-2 0.01 

  F Statistic 2.10000000000000 E+1 21 

SmLs08 201 Between 
SS 

1.60800000000000 E+1 16.08 

  Within SS 1.80000000000000 E+1 18.04 

  Between 
MS 

2.01000000000000  2.01 

  Within 
MS 

1.00000000000000 E-2 0.01 

  F Statistic 2.01000000000000 E+2 200.6 
 
 

1. SiRstv:  
 
NIST: 

 
 
EngineRoom: 
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2. SmLs04: 
 

NIST: 

 
 
EngineRoom: 

 
 

3. SmLs08: 
 
NIST: 

 
 
EngineRoom: 
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III. Linear Regression 

URL: https://www.itl.nist.gov/div898/strd/lls/lls.shtml   
 
Data set: Norris 

Linear Regression Results Table:  
Data Set Sample 

size 
Statistic NIST Value ER Value 

Norris 36 Par1 
Coefficient 

 -0.262323073774029 -0.262 

  Par1 SE 0.232818234301152 0.2328 

  Par2 
Coefficient 

1.00211681802045 1.002 

  Par2 SE 0.429796848199937 E-03 0.0004 

  Residual S 0.884796396144373 SQRT(MSE) = 
SQRT(0.7829) = 
0.8848 

  R-sq 0.999993745883712 1 

  Regression 
SS 

4255954.13232369 4,255,954 

  Regression 
MS 

4255954.13232369 4,255,954 

  Residual 
SS 

26.6173985294224 26.62 

  Residual 
MS 

0.782864662630069 0.7829 

  F Statistic 5436385.54079785 5,436,386 
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Norris: 
 
NIST: 
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EngineRoom: 

 
 
  



EngineRoom Validation Test Output
I. Dataset: Basic Graphs
II. Dataset: Measurement System Analysis
III. Dataset: Statistical Process Control
IV. Dataset: ParametricHypTests
V. Dataset: NonParametricHypTests

VI. Dataset: Regression
VII. Dataset: DOE_Full
VIII. Dataset: DOE_Fractional
IX. Dataset: DOE_General

I. Dataset: BasicGraphs

1. Bar Chart - Defects
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2. Bar Chart - Frequencies

3. Box Plot - Vendors
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4. Box Plot: Contract Amount x Vendors 

 
 

 
5. Histogram: Vendors 
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6. Histogram: Contract Amount x Vendors 

 
 

7. Pie Chart: Defects 
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8. Scatter Plot: Test 1 x Test 2

 
 

9. Scatter Plot: Test 1 x Test 2 x Test 3 
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10. Trend Chart: Frequencies_1 x Frequencies_2 

 
 

11. Pareto Analysis: Defects 
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II. Dataset: Measurement System Analysis 
 

1. Gauge R&R: Measurement 
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2. Attribute Agreement Analysis: Binary 
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3. Attribute Agreement Analysis: Ordinal data 

 

 



Rev 8.25.2021  28 
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4. Process Capability Analysis: Width (lsl=0.8, target=0.85, usl=0.9) 

 



Rev 8.25.2021  31 
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III. Dataset: Statistical Process Control 
 

1. X and Moving Range Chart - Yield 
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2. X bar and R/S Chart - Yield 
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3. np Chart: Defectives (n=50) 
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4. p Chart: Defectives 
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5. c Chart: Defects 

 
 

6. u Chart: Defects 
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7. g Chart: Doses b/w medication errors 

 
 

8. g Chart: Date of infection 
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9. CUSUM Chart: Distance 

 
 

10. EWMA Chart: Distance 
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IV. Dataset: ParametricHypTests 
 

1. 1 Proportion Test: Pass 

 
 

2. 2 Proportions Test: Line1 x Line2 
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3. Multiple Proportions Test: Locations 
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4. 1 Mean t-Test: Values 

 
 

5. 2 Means t-Test: BTU 
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6. 2 Means t-Test (Paired Samples): Methods 
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7. One-way ANOVA: Routes 
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8. Blocked One-way ANOVA: Routes x Make 
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9. 1 Variance Chi-Square Test: AtoBDist 
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10. 2 Variances Test: BTU 
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11. 2 Variances Test: Summary data 

 
12. Multiple Variances Test: Routes 
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V. Dataset: NonParametricHypTests 
 

1.  1 Sample Sign Test: Fillwt 
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2. 1 Sample Wilcoxon Signed Ranks Test: Fillwt 
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3. Paired Samples Sign Test: Drug A, B 
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4. Paired Samples Wilcoxon Signed Ranks Test: Drug A, B 
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5. Mann Whitney Wilcoxon Test: BTU (normal approximation) 
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6. Mann Whitney Wilcoxon Test: Task 1, 2 (Exact test) 

 
 



Rev 8.25.2021  55 

7. Kruskal Wallis Test: Drug 
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8. Friedman Test: Drug x Subject 
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VI. Dataset: Regression 
 

1.  Simple Regression: Score1 x Score2 
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2. Multiple Regression: HeatFlux 
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3. Logistic Regression: RestingPulse 
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VII. Dataset: DOE_Full 
 

1. FullDOE_DesignWizard 
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2. FullDOE_Analyzer 
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VIII. Dataset: DOE_Fractional 
 

1. FractionalDOE_DesignWizard 
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2. FractionalDOE_Analyzer 
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IX. Dataset: DOE_General 
 

1. GeneralDOE_DesignWizard 
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2. GeneralDOE_Analyzer 
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