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• Winner of the 2014 Secretary of the Navy Innovation 
Excellence Acquisition Team of the Year Award, introduced 
a new systems engineering tool into the MCSC.   

• FACT enables rapid trade space and alternatives analysis in 
support of United States Marine Corps (USMC).   

• It is capable of conducting trade space analysis from Pre-
Milestone “A” analysis of alternatives to system disposal. 

The Framework for Assessing Cost and Technology 
(FACT) 
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FACT Capability Overview 
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* There can be multiple models within these generic categories, e.g., cost models for both the life cycle and acquisition, each being its own “peg” 
† Requires integrated models to be executable in near real-time 
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Presenter
Presentation Notes
This is the closest we can get to a single slide summary of what FACT is. FACT is the block on the right, so to clarify, it is NOT a model, but is a framework for integrating models and conducting collaborative analysis.

In essence FACT is a framework to allow decision makers and analysts to integrate their know-how, their models, execute them and visualize the results in a collaborative manner.

FACT tries to do this by doing four things:

Capture the expertise of the subject matter experts, producing one cohesive and integrated model of the system of interest and the needs. We recently added the capability to be able to also capture the interdependent relationships between parts, so if you have a set of potential parts that can compose your system, you can now specify the relationships between those parts that would dictate which ones are incompatible with each other and which ones require each other.

FACT has the capability to execute the models that are integrated into it. You can sample the integrated analytical models using Monte Carlo Simulation in order to conduct tradespace exploration (i.e., see what is within the realm of the possible) or robust design (i.e., see how well a given design performs in uncertain conditions). We recently added the capability to also generate vehicles as assemblies of parts, so following the interdepency rules for the parts, we can generate combinations of parts that produce feasible vehicles. We are working into allowing FACT to execute these models in parallel but as of now we can queue these studies in a concurrent fashion, meaning we can manually set them to run each set of runs in parallel.

From the beginning FACT was developed to facilitate the visual analysis of the models. We have a growing number of visualizations that aim to help decision makers to better understand the large amounts of data that can be created with FACT. What we mean by better understanding is understanding the correlation between the factors, the comparison of candidate vehicles, and the limitations of existing requirements.

Finally, FACT’s true differentiating capability is that it allows decision makers and analysts to do all this in a collaborative fashion on one single integrated dataset. So no one is doing and re-doing things in their own personal computer, leading to issues of disparate versions, miscommunication through tacit implications, etc. FACT is best served when the models it integrates allow it to run in near real-time, so as to provide the collaborators with immediate feedback. FACT has a user-based permissions and controls architecture, allowing administrators to set read, write and administration privileges to the different users. It has been integrated with a CAC authentication system and we are working on expanding this capability to include group-based permissions and a more flexible authentication protocol. Finally, FACT keeps a record of who changed what, if someone chats with another user, that information is stored. Right now it is not easily queriable from the front-end, but we are working to allow people with the right privileges to access this register to see a history of how a project evolved and who changed what and potentially why things changed.
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Web Browser Interface 
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IOC FRP 

Tech Development Eng. Manufact. & Develop. Production Deployment 

MileStone A 

Concept Refinement 

MileStone B MileStone C Requirements 
Rationalization 
with Cost 

Should cost Will cost Does cost (Acquisition) 

Analysis of 
Alternatives 
Rigorous systems 
engineering process 
applied to identify 
alternatives and 
modeling and 
simulation to analyze 
them 

Source Selection 
Toolset may  be used to 
assist source  selection 
planning 
--------------------------- 
Tech. Roadmap 
Technologies evaluated 
against  functional 
architecture 
Requirements during 
technology  
development phase 

Inform Acquisition 
Decisions 
Modify tools to verify 
candidate system 
performance and 
technologies through M&S 
enabling contractor oversight 
------------------------------ 
Tech. Readiness 
Assessment 
Determine if Critical 
Technology Elements exist 
and impact system maturity 
 

Sustainment Support 
Addition of reliability, 
logistical, and life cycle 
cost modeling to support 
deployment 

M&S/SE Tools Applied Across the 
Vehicle Lifecycle 

Requirements 
Definition 
Conduct requirements 
feasibility analysis and 
identify key tradeoffs 
during material solution 
analysis phase 

Material Solution 
Analysis 

Analysis of 
Alternatives 

• Previous: focus on concept refinement using one-off custom 
tools 

• Introducing Cost and RM&A and extending through life cycle 
through web-based, evolving tools 
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• Developed under the SBIR Program by Harmonia Holdings Group, LLC, a 
company with a history building of HSI/Human Computer Interface (HCI) 
design tools that informed the design of HEAT.  

• HEAT, is an optional software module installed into FACT for HSI impact 
detection, analysis, prediction, comparison, and reporting.  

• HEAT also catalogs HSI artifacts (e.g. risks, user feedback, etc.) through a 
program’s lifecycle in a repository to support evidence for final 
certification and reuse of lessons learned.  

• HEAT’s support of HSI is not limited to any platform and works for any 
hardware or software system which supports human habitation or 
provides a human interface (e.g., knobs/buttons, wearable computers, 
instrument panels in vehicles).  
 

Human Systems Engineering  
Analysis Tool (HEAT)  
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A Naval Engineer is working on the design of a habitable space (e.g. cockpit, 
workstation, etc.) and wants HEAT to help him check if there are any impacts 
on an operator in that space. 

 
• The user will load the system’s CAD file into CAD JS and click the HEAT 

button. 
• The user will be presented with a mock interface to step him through the 

rest of the process: 
 

1. HEAT adds icons in the parts tree that are human-related; 
2. User selects a part (e.g. console) of interest; 
3. HEAT adds a human reservation to the 3D model in the form of a 3D 

rectangle roughly the size of a 95th percentile male to the part; 
4. HEAT centers 3D model on the part with the human rectangle positioned 

appropriately; 
5. User clicks ‘Run collision detection’; 
6. User receives visual results. 

 

Use Case 
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Presenter
Presentation Notes
HFE - Human Factors Engineering
GFE - Government Furnished Equipment
GFI  - Government Furnished Information




FACT & HSI 

120 DAYS 
FACT 1.7 C4I into FACT 2.1.X 

• Day 1 to 5 
• 15 January  
Developer to Provide 3D 
CAD Model HMWVV 
(HMWVV CAD and Step 
File) 
 

• Day  30 
19 February  
Demonstration and 
Roadmap 

March  
Phase I ends 

PHASE 
ONE TWO 

Day 1 to 30 
Developer to review IDE, API, and 

Coding of existing FACT 2.1 

• Day 6  to 100 
Vendor to migrate FACT 1.7 to  
Develop and document USE Case  
(FACT with an external model and surrogate modeling) 
 FACT from Concept->WBS->SYSML<->CAD<->STEP FILE<->Python<->AngularJS<->Mongo 
 Documentation details concept vehicle being introduced into the FACT framework 
 Methodology of decomposing a concept to be integrated into a model such as FACT 2.1.X 
 Developer how to connect to the CM CodeBeamer from IDE Eclipse 
 Use the Vagrant scripts to build up the version of FACT to the designated version required (CentOS baseline to FACT 2.1.X) 

 
 
 
 
 
 
 
 

March 
SIAT M&S Division IPR 

 How make changes to python in FACT 2.1.X 
 How to make changes to Angular JS in FACT 2.1.X 
 How to make changes to MongoDB in FACT 2.1.X 
 How to manipulate the FACT API to make a data call 

to the external webservices 
 How to build a surrogate model into FACT 2.1.X 

 How to migrate a CAD design into FACT 
 How  to map step file data from CAD to the different 

SYSML and WBS attributes 
 How to aggregate multiple step file to a designated 

WBS 
 How to conduct testing  of the product in FACT 2.1.X 
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Presenter
Presentation Notes
Purpose: This slide provides a proposed roadmap of integrating a FACT module in general.
Key is promoting user feedback opportunities/support and to maintain consistency within
the FACT module integration so that the user experiences seamless interfaces among the FACT modules.

FACT – Framework for Assessing Cost and Technology (FACT)
HPT – High Performance Team
HSI – Human Systems Integration

Government – MCSC SIAT M&S Division and NSWCs as directed by MCSC SIAT M&S Division
Developer – Contractors and/or NSWCs as directed by MCSC SIAT M&S Division
HSI HPT – is an advisory group to the Marine Corps Systems Command (MCSC) FACT PM.
The scope of the FACT HSI HPT is related to human-oriented issues and risks for the acquisition, 
sustainment, and product support of FACT to support System Design and Development.
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Presenter
Presentation Notes
Purpose: This slide provides a proposed roadmap of integrating the FACT HEAT module.

HEAT = Human Systems Integration (HSI) Engineering Analysis Tool
“Training Material” - developed to instruct users on the use and application of the module and 
how to integrate HSI module outputs with other FACT modules 

HEAT Developers plan to conduct usability testing throughout the FACT HEAT Module development.

Risks:
Developers do not gain access to the latest FACT released version.
A new FACT design version is released during HSI module development.
No direct user feedback available for the developers.
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• Select the type of safety 
analysis you want to run 

• HEAT to find what issues it 
can on its own and utilize 
an HMT for more precise 
analysis and for dynamic 
properties such as 
movement or fatigue over 
time 

• Review the issues found 
textually and in the model 

• Issues would be logged in 
the HEAT repository for 
lessons-learned 

19 

Note:  We show multiple choices to illustrate additional types of analysis we COULD investigate for support, but 
currently the Human Modeling Tool (Jack) provides only collision analysis, though additional manual analysis can 
be done using some of their dynamic and advanced modules 

Prototype 
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