Model-Based Enterprise (MBE) Virtual Forum Minutes
Event:  On 29-30 April, 2014, the Joint Technology Exchange Group (JTEG), in coordination with the National Center for Manufacturing Sciences (NCMS), hosted a two day (afternoons) virtual forum on “Model-Based Enterprise (MBE)”.
Purpose:  The purpose of the forum was to share the experiences, challenges, successes, and benefits of DoD efforts in Product Lifecycle Management Integration, Model-Based Systems Engineering, Model-Based Manufacturing, and Model-Based Work Instructions.  The objective outcome of this event is to expand awareness of the MBE transformation throughout the depot maintenance community of interest and to identify those focus areas that could benefit with tighter integration with DoD’s Advanced Manufacturing Enterprise (AME) subpanel as well as the newly formed Digital Manufacturing and Design Innovation Institute (DMDI).

Welcome: Greg Kilchenstein, OSD(Maintenance) opened the forum with a welcome followed by a brief explanation of the purpose of the forum and some background on DoD efforts in model-based enterprise. He emphasized four areas that have direct impact on depot work: 

· Model Based Definition (MBD): MBD is the practice of using 3D digital data within CAD software to provide specifications for individual components and product assemblies as opposed to utilizing conventional 2D drawings.  How this 3D data is created, formatted, and packaged for downstream use will be addressed.  

· Verification/Validation of Model data: In MBE, the model data can be used not only for the purposes of manufacture, but also inspection of the parts themselves. The importance of model verification and validation and how it can be accomplished will be discussed.

· Model-Based Inspection: When using model data for the inspection of parts several challenges exist.  These challenges as well as potential solutions will be presented.  

· Model-Based Work Instructions: MBE can also be used to create process planning work instructions (with 3D animation).  This makes it possible to use the MBD data as an input to work instructions (such as assembly, proof loading, welding, etc.) on the factory floor.  This next logical extension to MBD as well as methods of implementation will be discussed.  

Adele Ratcliff, DOD Man Tech, also provided a welcome. She mentioned her support for MBE and cited MBE’s potential effect on time required to acquire spare parts, the duration of design times, and increase in available information through MBE. She stated that ManTech was working with DLA on a project  and discovered that one third of the parts involved had only a picture available. In looking at the overall architecture, she identified the challenges:

· No real clear definition exists (i.e., no model-based definition) 
· How is verification and validation of the model performed?

· How to archive data to source parts downstream?
· How to use the model to develop work instructions?

She also noted that data manipulation was a concern, and they had formed a team to investigate. 
Administrative:  The presentations, along with questions and answers, were conducted through Defense Connect Online (DCO) and an audio line. Over 70 participants from across DoD and industry joined in the forum. Questions were sent through DCO and answered by the presenters during the forum. A copy of the presentations, Q&A, meeting minutes, and list of registrants, will be available on the JTEG website at http://jteg.ncms.org/ .

OEM Perspective on the State of MBE: Paul Segura, Product Manager with Boeing in St. Louis, provided a broad overview from an industry perspective. He stated the requirement to ensure engineering data is shared across engineering, manufacturing, product support, suppliers, quality control, and customers, and that it’s important the data is clearly identified and understood. The sharing of data requires the data to be replicated. The data is in 2D or 3D automated drawings. 3D allows much more accuracy to design and build configuration for the system. 3D also reduces rework and the chance of non-conformance.
Paul described the evolution of models from the wireframe systems in the 1980s, to solid models, and 3D automated models. He stipulated the need for model-based definitions to include:

· Captures special physical characteristics

· Manufacturing notes and processes

· Ability to be shared with downstream users

· Eliminate the need to make copies from non-electric sources
Paul stated that today they are driving towards a single source of data and a standard process or tool. A PDM tool is key to ensure promise from MBE and MBD.  He emphasized that the future offers a lot of opportunity for improvement such as improved process times and data quality.
Model-Based Definition: John Schmelzle, NAVAIR, Lakehurst, provided an informative overview of Model-Based Definition (MBD). He stated that the goal of MBD is to create 3D technical data packages (TDPs) to be used for manufacture, logistics, and acquisition. The model itself defines the part and accuracy of the model is critical and needs verification. John described the benefits of using neutral file formats, intellectual property considerations, and the benefits of using MBD with additive manufacturing.
Product Life Cycle Management (PLM) Overview:  Dr. Nate Hartman, Purdue University, provided an introduction to PLM and its’ relationship to MBD. He stated upfront that PLM is more a methodology than a collection of tools. He stated that the foundation for MBE is provided by a model-based product definition. He then defined “model”, “author”, and “consumer”. He described the evolution of product representations from drawing based, through CAD based, all the way to lifecycle based. He concludes with the importance of PLM and what is in store for the future.
MIL-STD 31000 Overview:  Roy Whittenburg, U.S. Army RDECOM, began by stating that MIL-STD-31000A is the military standard that defines technical data packages (TDPs). It defines both drawing based and 3D TDPs. Roy lists the actual definition in his brief.  TDPs include many types of data. MIL-STD 31000A used option selection worksheets to meet the different needs from each contract/program. Roy described three basic levels of annotated models…conceptual, developmental, production. He briefly covers model validation and how appendix C provides guidelines for defining that quality.
Model-Based Work Instructions: Roy Whittenburg and Adam Frey, U.S. Army RDECOM, provided a background of net-centric MBE, defined Digital Work Instructions (DWI) as including analog of depot maintenance work requirements, interactive 3D models and instructions, animations, and a lightweight format (PDF or similar type).They listed baseline metrics and some DWI applications and pilot programs. Lessons learned include “process is still key”, checking is critical, file and data size matter, and start with the deliverable.   
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Advanced Manufacturing Enterprise (AME) and Digital Manufacturing and Design Innovation Institute (DMDI): Greg Harris, U.S. Army RDECOM, provided a strategic overview on institutes for manufacturing innovation (IMIs), emphasizing the need to recapture the industrial base and gain a competitive advantage. He provided an extensive description of DMDI’s vision and locations, and defined their mission to establish a state-of-the-art proving ground for digital manufacturing and design that links IT tools, standards, models, sensors, controls, practices and skills, and transition these tools to the U.S. design & manufacturing industrial base for full-scale application. AME is a set of manufacturing strategies & integrated capabilities that enable productivity growth and a highly connected & collaborative enterprise. Greg described the sub-panel and ex-officio membership, events, working groups, roadmaps, challenging topics, and listed pursuit areas.
Verification & Validation of Model Data - Chris Root and Rick Mendoza, NAVAIR, FRC-SW, discussed “OEM Design Definition Issues”. Rick stated that existing manufacturing processes require 3D solid models for CAM software. He added to ensure the CAD model has the user’s intent, and that he believes you need a DODI solid model to translate from 2D to 3D. John Schmelzle provided a 3D PDF Technical Data Package Overview. John pointed out to ensure the model is producible. He has experience using CADIQ software and showed a 3D PDF sheet. John stated that there is always a translation error when going to STEP files. The key is knowing the errors exist, and that they are within tolerance.  
DLA Perspective: Jim Jobe, DLA, provided a background on DLA and what actions DLA has completed and are currently involved in. DLA is in the early stage of action planning to adopt an MBE and are currently performing reviews and assessments. They are looking to conduct their first DLA procurement under MBE soon with a Service partnership.
NAVAIR Perspective: Howard Owens and Brent Gordon, NAVAIR, stated that their focus is on acquisition “up front”. They want to influence the data before it is delivered, by getting the data early during development that matches the OEM tools. They listed the TDP lifecycle management issues and risks involved, and offered a problem summary with the “as-is” state.
US Army Perspective: Adam Frey and Roy Whittenburg, U.S. Army ARDEC, listed some top-level requirements for DoD, Army ManTech, and the Army Materiel Command; listed Army-led MBE efforts and partnerships; and stated that the Army does not have a single version of PDMs. 
NAVSEA Perspective: Ben Kassel, NSWC, Carderock, listed the bottom line up front – the problem with product data is to find it, trust it, translate it, and use it. The domain specific application of STEP is limited, and the ability to obtain the data has been limited. Multiple CAD systems exist with multiple special purposes. He suggested we think about using mainstream STEP processes.
Digital Thread/Airframe Digital Twin Information: Brench Boden, AFRL, WPAFB, described the current state of USAF tech data as a mix of 2D and a little 3D. He mentioned experiencing similar problems as the other DOD Services such as multiple versions, integration, and proprietary issues. He also suggested that reliance on CLS defers decisions about tech data. Brench listed some areas that AFRL manufacturing technology is exploring for next generation agile manufacturing. One of these is “Digital Thread” which utilizes an integrated information infrastructure to capture and understand what exactly is being produced, how it was produced, and its impact on performance. Digital thread uses probability methods to quantify program risks and help understand manufacturing variability.
A-10 Wing Replacement Program - 3d MBE: Rich Billings, AFLCMC, described the experiences of the USAF A-10 System Program Office (SPO) implementing 3D MBD and 3D MBE on the A-10 Wing Replacement Program. In lessons learned, he stated that the process must be closely related to PLM and he discussed the actions required now that they have 3D MBD. For example, how to provide 3D MBD to DLA and USAF supply sources. Issues such as provisioning, configuration management, and distribution of data for sustainment all need to be worked. 

USMC Perspective: Greg Russell, USMC Albany, explained that both USMC depots have the ability to generate 3D digital data and validate 3D models, however, there exist no requirement for robust 3D capabilities. Most of  USMC legacy equipment has not been converted to 3D and the internal infrastructure is still 2D focused.  

Challenges & Next Steps: (SME Panel)  Unfortunately, due to time constraints we were not able to conduct the SME panel. However, during the course of the forum, several challenges and issues were identified which should be discussed by a panel of subject matter experts (SME) We will convene the SME panel from 1300-1500 EST on 28 May. More information will be sent to the SME panelists in the next few days.
Closing Comments: Greg Kilchenstein’s closing comments reemphasized the purpose of the forum is to raise the awareness of MBE capabilities, as well as introduce new networking opportunities. He recognized the many benefits that can be realized, but also acknowledged that we have a lot of work to do. Greg suggested the following three step process:

· Solicit comments from the maintenance community on identifying key challenges and issues resulting from the implementation and use of MBE within the maintenance community.
· Coordinate offline with the subject matter experts to prioritize the challenges and issues identified.

· Take the body of knowledge collected and reconvene within 30 days with a select set of SMEs. The goal of this effort will be:

· To frame MBE in terms of what it means to the maintenance community

· Identify the MBE needs of the maintenance community

· Discuss and identify the maintenance community’s involvement and contributions with standing groups such as DMDI, AME, ManTech, etc. What memberships should we have and how do we influence?
Finally, Greg thanked everyone for their participation in the forum. 
Action Items: The following are actions from the forum: 
· Send out unanswered questions to the presenters. Action: LMI

· Send out questions and answers (or a link) to all registrants. Action: LMI/NCMS

· Send out meeting minutes to all registrants. Action: LMI/NCMS

· Make a POC list of all registrants available and distribute. Action: NCMS

· Post slides to JTEG website at http://jteg.ncms.org/   Action: LMI/NCMS
· Solicit Comments from Community and coordinate with SMEs.  Action: OSD/LMI

· Coordinate follow-on MBE SME panel for 28 May.
Next JTEG Meeting: 24 June 2014, 1:00 – 3:00 pm EDT. Subject: “Casting & Forging”
POC this action is Ray Langlais, Raymond.r.langlais.ctr@mail.mil, 703-614-9329
