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OVERVIEW 

•Describe the challenge of managing the maturation of technology for transition 
from the perspective of the Program Manager, User, and the Technologist 

•Provide an overview of the Technology Program Management Model (TPMM) 
Methodology in terms of Processes, Systems Engineering, and Transition 
Management 

•Describe the Systems Engineering Module (SEM) as a government-owned 
SharePoint@ application that provides online implementation  

•Describe how the ASE TPMM Project has applied the model to improve current 
processes and add-value to the enterprise 
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THE CHALLENGE 
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Fact: There are diminishing resources and belt tightening ongoing in DoD 
 

Unfortunate Reality: Warfighter Needs are increasing at a significant rate 
in an attempt to outpace an Asymmetric Threat 

 
 



Faced with this reality, what needs to be done? 
If we can't get adequate funding,  

• We need to make smarter choices in what to fund. 

If we can't build things faster,  
• We need to build them more efficiently with less re-work. 

If we can't afford the full set of performance,  
• We should focus on the highest priority needs. 

If we can't afford to fail, 
• We must effectively identify and manage the risk. 
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Does this require a Culture Change? 

Presenter
Presentation Notes
This is the main focus of the brief



USER 

• Threat Driven 
• Soldier-Proof 
• Fieldable 
• Meets Mission Needs 
• DOTMLPF 

I’m 
governed 

by the 
JCIDS 

Hey Buddy - I 
OWN The 

Requirements!  

I Want it All!! 
I Want it Cheap! 
I Want it Now! 

Gotta be small, 
lightweight, 
and 99.99% 

reliable 

PM  

• Value Added 
• Capability 
• Probability of Success 
• Acquisition Strategy 
• Budget (LLC/POM) 
• Schedule - WBS 
• The System “ approach” 

My prime can 
do that!! 

Your next chance for 
funding is 5 years down 

the road – stud! 

I NEED a 
REQUIRMENT 

(CDD)! 

You forgot 
about the 
“ilities”!!! 

I am governed by 
DoD 5000.02 

S&T 

If you “Push” long 
enough – they will 

come! 

You don’t understand 
- This project is 
different from 
everyone else  

S&T does not require a 
process – I have been 

doing it for years 

Customer role is 
to integrate 

• Technical “break-
through” 

• Performance Goals 
• Risk 
• Cost Estimate. 
• Program Plan 
• Build a prototype 

Do Perspectives Influence Decisions? 
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A Way 
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Technology Stage-gate Process 

• Discrete stages of development or activity 

• Evaluation Gate points (Go/No-go) 

• Form a chain of steps leading from "idea" to "launch“ (transition) 

Gates with a rigorous criteria set facilitate effective Go/No-go decision points 
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Presenter
Presentation Notes
Between 70-85% of leading U.S. companies now use a stage-gate process to drive new products to market. A stage-gate system is a conceptual and operational road map for moving a new-product project from idea to launch. The stage-gate process divides the effort into distinct stages separated by management decision gates.

In TPMM, the stages of development are gated by technical maturity assessments associated with DoD Technology Readiness Levels or TRLs. The blue boxes here represent the technology development activity that culminates in achieving a given TRL-maturity. Just like industry moves new product from idea to market launch, TPMM moves a technology from idea to transition.

The takeaway is that maturity assessment gates with teeth are used to kill off poorly performing projects and free up those resources for investment into new or existing projects.




a. Stage-Gate Process 

b. Systems Engineering in DoD Technology Development 

c. Incremental Transition Management 

d. Standards 

Technology Program Management Model 
(TPMM) Overview 

TPMM is a process model and supporting software toolset based on a set of industry 
and academia best practices and principles  

TPMM provides an framework that is designed to increase 
confidence in the decision making process. 
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Presenter
Presentation Notes
So, what is the Technology Program Management Model, or TPMM? It is a process model and supporting toolset developed and matured here at the U.S. Army Space and Missile Defense Command Technical Center. As a model it was developed based on a set of industry and academia best practices for developing, maturing, and transitioning technologies:

A stage-gate development process that ensures that technologies are periodically assessed on their progress towards maturity (or else terminated)
The application of systems engineering principles to technology development (i.e. it’s not just about the science)
Incrementally increasing focus towards transition and away from development as a technology matures
And lastly, a standard criteria set from which to measure and assess all projects regardless of their technology area or thrust




Tech Program Events/Gates/TDP’s 
[With Sample Entry/Exit Criteria] 
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TDP – Technical Decision Point 



Functions of the TPMM 

Legend: 
TTA = Technology Transition Agreement  TDS = Technology Development Strategy 

• Program Definition 
 Identify Activities to consider 
 Identify Deliverable Documents 
 Provide guidance for Tailoring 
 Employ “Best Practice” Tools 
 Identify and Mitigate Risk 

• Transition Management 
 Technology Transition 
 Technology Transfer 
 Technology Marketing 

• Maturity Assessments 

 Establishes Entry/Exit Criteria  

 Provides a Framework for 

Technology Maturity Assessments 

(TMA) 

A TRL-Based, Stage Gate Model Designed for Technology 
Development and Transition 

10 



Embedded Systems Engineering 

Systems Engineering principles are embodied in the activities and  
associated documentation in each stage of maturity development 

• Lab Test Strategy 
• IDD 
• Updated Technology Development Strategy (TDS) 

• Preliminary System Spec 
 

• Updated TTA - Technology  
Transition Agreement (Intent) 

• Update Tech Requirements 
• Functionality Analysis 

• Operational 
Prototype 
Validation 

• Final TTA (Commitment) 
• TDS/Acq Strategy Roadmap 
• Final System Spec 

• Manufacturing Plan 

• Initial “-ilities” Plan 

• Design Codes 
• Exit Criteria 

• Relevant Environment Test 
Design 

• Risk Mitigation 
Strategy 

• Brassboard Relevant Environment 
Test Results 

• Interface Spec 

• System Configuration  
formally controlled and 
documented 

• “-ilities” Documented 

• Breadboard Laboratory Test Results 

• CTE Identification 
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Presenter
Presentation Notes
The Systems Engineering “V” In Technology Development

Here we see the System Engineering VEE overlaid with the TPMM phases along with a sample of the TPMM recommended documentation.

DETAILS:
Once the project has achieved TRL 3, the Systems Engineering “V” begins, this time with a focus on the actual development of the technology instead of the basic research. Beginning in the Refinement phase it becomes necessary for Systems Engineering to restart Decomposition and Design by: 

Understanding user requirements
Developing a system concept and lab validation plan
Developing a system performance specification and Relevant Environment Validation plan.
Expanding performance specifications into Configuration Item (CI) “Design to” specifications and CI Verification Plan

To close off the Decomposition and Design in the Refinement Phase in preparation for the Development Phase, Design Engineering needs to: 
Evolve “Design to” specifications into “Build to” documentation and inspection plan
Fab assemble and code according to “Build to” documentation
Inspect according to “Build to” documentation

Transitioning to the final Integration and Qualification, Systems Engineering will: 
Assemble CIs and Perform CI verification to CI “Design to” specifications
Integrate system and perform system verification to the performance specifications
Demonstrate and validate system user validation plan




Incremental levels of interest and investment promote an 

honest exchange and common understanding of the desired 

“Transition”. 

Alignment Mechanisms synchronize two communities which 

operate with different schedules and priorities. 

Significant event milestones, or “touch points”, are needed to 

maintain alignment along the way leading to transition at MS-B 

 

1 

TRL 

2 

3 

4 

5 

6 

DAU promotes  
a 3-step transition 

agreement of 
increasing levels of 

commitment 

Collaborative Transition Management 

Transition comes about through effective communication 
 between the acquisition center and the technology base 
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Presenter
Presentation Notes
TPMM prescribes an incremental approach to technology transition management. As a technology matures, there is an increasing focus on transition and a decreasing focus on the science.

TPMM has adopted the DAU-promoted approach of a 3 step Technology Transition Agreement. As early as TRL 3, with a proven concept, TPMM advocates looking for potential transition partners and encourages the documentation of their initial “Interest”. As a technology is refined, the technology project manager re-engages with the potential customer for increased levels of commitment, described here as Intent, or the intent to accept a technology and insert it into a program so long as performance and schedules are met. Finally, a Commitment TTA provide the final documentation of what the technologist is committing to provide, with key performance parameters documented, and the funding commitment that the acquisition customer is providing, usually in terms of a POM reference or citation.

This incremental approach to transition can be as formal as an MOA between Technology Center and Acquisition Center decision authorities, or simply a signed letter of intent between a technology project manager and a counterpart in the Program of Record.
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MSA TMRR TPMM defines the process and 
transition mechanisms to help 
tech programs align with 
Acquisition Milestones 

Alignment Mechanisms TTA 

TDS 

TTA 

TDS 

TTA 

TDS 

Collaborative Transition 

Formulation 
Analysis 
Report 

Proof of 
Concept 
Report 

Feasibility 
Study 

Breadboard  
Validation 
Analysis 
Report 

Brassboard  
Validation 
Analysis 
Report 

Prototype 
Validation 
Analysis 
Report 

TPR 

TRL 
1 

TRL 
2 

TRL 
5 
TPGR 

TRL 
3 
TPGR 

TRL 
4 
TPGR 

TRL 
6 

TPGR 

Technology Transition Agreement 
 
Technology Development Strategy 

MSA - Material Solution Analysis  
TMRR – Technology Maturation Risk Reduction 
EMD -  Eng, Manufacturing, and Development  

EMD 

TMA – Technology Maturity Assessment 
TAA - Technology Advancement Assessment 

TTA 

TDS 

Applied Research 
(6.2) BA-2 

Advanced  
Technology  
Development 
(6.3a) BA-3 

Advanced Component 
Development & Prototypes 

(6.3b) BA-4 
Basic Research 

(6.1) BA-1 

RDT&E Mgt Support (6.5) BA-6 

TPGR - Tech Proj Gate Reviews Evaluate 

•Alignment Mechanisms (Req) 

•Performance Objectives (TMA) 

•Next Phase Plans (TAA) 

Presenter
Presentation Notes
Animated alignment chart
Stage gate with alignment mech and phase planning instills confidence in stakeholders
Gate review evaluates technology maturity, status of key interface documents, and next phase risk reduction planning (ID unobtainium)



Example Collaborative Transition 
Alignment  
Mechanisms  

TTA 

TDS 

TMA 

Technology 
Transition 
Agreement 

Technology 
Development 
Strategy 

Technology 
Maturity 
Assessment 
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Presenter
Presentation Notes
This is a bit of an eye chart, but it attempts to show the JCIDS-based acquisition process, the DoD 5000.2-based  acquisition milestones, and the RDT&E processes together.

In this unified view of the technology development and acquisition processes, we can see where the “touch points” are, and the alignment mechanisms that are used to ensure the technology project and the acquisition customer, potential or real, are in sync. The TDS is used to describe the technology development effort and will likely become an attachment to the acquisition organization’s formal TDS. The TTA is used to communicate and document expectations between the two. And maturity assessments are used to provide confidence to the acquisition customer that the technology project is progressing as expected.



Activities 
TPMM utilizes a standard set of 
activities for planning and 
evaluating your project as it 
progresses through the TRLs. 
Categories: 

• Program Management 
• Technical Management 
• Algorithms 
• Models and Simulation 
• Manufacturing Readiness 
• Transition Management 
• Validation 

 

Standards in TPMM 
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Presenter
Presentation Notes
The heart of TPMM is the standard activity set, tailored for each stage of maturity, that can be used by each and every technology development project. This activity set is grouped by category and covers programmatics, technical management, algorithm development, models and simulation, manufacturing and production, transition management, and testing and validation activities.

Individual activities can be tailored out by the project manager whether a) inapplicable, such as tailoring out software activities for project that have no software; b) being performed elsewhere, such as when the performer is using internal processes that they are not required to report out on; or c) unplanned due to cost/schedule/or performance constraints. In the latter case, these are risks to the project that will have been communicated to- and accepted by- management explicitly, rather than as an oversight that wasn’t thought about.



TPMM Metrics Support Decision Making 

A priority can be set for any given factor when one has more influence with the decision 
than another (i.e., where MoE is more important than cost but equal in relevance to 
TAD2) 

TPMM outputs can be used to support investment decisions applied as follows(*): 
• A Project that totals [> 33] is in need of review for continuation 

• A Project that ranks [> 21 but < 32] needs Management Oversight 

• A Project that totals [> 11 but < 20] has moderate risk 

• A Project that totals [<10] should be considered as well targeted and relatively Low Risk 

TPMM Output Priority 1 2 3 4 5

Technology Advancement Degree of Difficulty (TAD2) 1 Well Within Within 
Pushing the 

Science
Hard Push on 

Science
Breakthrough 

Required 

Risk 1 100% Mitigated
< 100% > 75% 

Mitigated
< 75% > 50% 

Mitigated
< 50% > 25% 

Mitigated < 25% Mitigated

Next TRL Achievement 1
Imminent 

(0-6 months)
Soon 

(6-12 months)
Ranged 

(12-18 months)
Far 

(18-24 months)
Horizon 

(>24 months)
TRL Roadmap to Transition 1 1 Year 2 Years 3 Years 4 Years >4 Years

Technology Transition Agreement (TTA) Initiated 1 Commitment Intent Interest
Under 

Development None
Phase Cost (Funding Objectives and Threshold 
Minimum) 1 < $500K >$500K <$1M >$1M <$2M >$2M <$3M >$3M
Measure of Effectiveness as a % improvement over 
existing capability/performance 1 >100% < 100% > 75% < 75% > 50% < 50% > 25% < 25%

Requirements Trace 1
Traceable to 

DTRA Mission
Traceable to RD-

NT
Traceable to RD-

NT-NTD

   
Level DoD 

Source Not Traceable

[*Criteria Should be Tailored to the Technology Enterprise] 
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Presenter
Presentation Notes
Add bullet from BG slides on stakeholders
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TPMM Investment Decision Guide 

Presenter
Presentation Notes
Employ the Technology Program Management Model (TPMM) to provide processes and tools to facilitate:
More consistency in Project Technical Development status reporting 
A higher confidence in assessments of Technology Maturity
A tighter coupling with the DTRA Enterprise (ESS, PR Tracker, DAI)
A focus on Technology Transition to Acquisition customers and Users
Visibility into Division coverage of DTRA Mission and User Need  




Benefits from using TPMM 
• Standardize planning, documenting, assessing, and reporting 
• Ensures each program considers best practice activities 
• Assists in assessing and communicating technical maturity through TRL gate reviews 
• Assist Portfolio managers in balancing and aligning to gaps 
• Higher confidence transitions to Program Offices 
• Software Application implementation 

• Staff level project portfolio dashboard 
• Guides tailoring TPMM to each project 
• Guides gate reviews 
• Helps PMs manage projects 
• Provides gap analysis for investment decisions 

 
 

 
 

TPMM helps: 
• Reduce risk   
• Improve transitions 
• Standardize across projects 
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Presenter
Presentation Notes
Higher confidence transitions to Program Offices because they have visibility into what you are delivering.  They have confidence because they have insight into how you are developing, what you are developing and the rigor used in development.



TPMM SharePoint Application 
Systems Engineering Module (SEM) 
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System Engineering Module 

Project Manager Dashboard 
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Presenter
Presentation Notes
A project manager dashboard allows each PM easy access to his projects and relevant information to help track progress and update project status and properties.



System Engineering Module 

Project Properties Editor 
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Presenter
Presentation Notes
Project management features support tracking and managing Issues, Risks, Milestones, Accomplishments, Funding Profiles, Phase Cost Estimates, Images or Concept Diagrams, Key Performance Parameters, TPMM Metrics, Project Teams, TRL Roadmap, and metadata attributes (such as requirements).

Additionally a PM Scorecard provides an at-a-glance status of the project status.



System Engineering Module 

Project Summary (staff meeting review) 
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Presenter
Presentation Notes
A staff meeting page allows for a period review of a portfolio of projects. This view highlights project information that has changed in a specified amount of time. Individual project information expands and collapses on demand to let the review focus in on each project individually.



System Engineering Module 

Project TRL Assessment Gate Review 
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Presenter
Presentation Notes
A Gate Review page facilitates the execution of a TRL maturity assessment review and documents the approval of the satisfaction of exit criteria.



System Engineering Module 

Developing the Project Plan 
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Presenter
Presentation Notes
A project planning page helps project manager to plan their project by tailoring the TPMM activity set to what makes sense for the project based on its budget and scope. TPMM activities can be tailored out and the explanation as to why any given activity will not be performed is captured in the process.



System Engineering Module 

Updating the status of an activity 
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Presenter
Presentation Notes
Each TPMM activity is planned and statused separately, with estimated start and end dates, a % complete, and a place to capture the proof of accomplishment, either by referencing a document or by entering textual information directly into the form.



System Engineering Module 

Project Quad Chart Generator with Risk Drill- down  
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Presenter
Presentation Notes
SEM can present an electronic “quad chart” view of a project for use in technical reviews or for any ad hoc at-a-glance request for project information. This chart includes concept diagrams, images, or multi-media files; Project descriptions, issues, risks, milestones, accomplishments, funding profiles, schedule gantt chart, and TRL Roadmap. 



Portfolio Reports/Views 
 
 
Collaboration: 
Type 
 
 
 
 
 
Innovation: 
Type 
 
 
 
 
 
Performer: 
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Portfolio Matrix Analysis 
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Capability Needs Coverage Matrix 
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TECH 
PORTFOLIO 

PROJECT REQUIREMENTS/CAPABILITY NEEDS 

Gaps NOT 
Covered  

Gaps 
Potentially 
Duplicated 

Gaps 
Partially 
Covered 



RECIPIENT OF A USD(AT&L) 2012 VALUE ENGINEERING ACHIEVEMENT AWARD  

TPMM-based SharePoint Solution Application: 
Systems Engineering Module (SEM) 
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Presenter
Presentation Notes
This slide contains the award over animated by intro to SEM



AIRCRAFT SURVIVABILITY 
EQUIPMENT (ASE)  
PROJECT OFFICE  
OVERVIEW 

ASE TPMM SEM Adoption 
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For Official Use Only 

For Official Use Only 5 Sep 13 For Official Use Only 

For Official Use Only 

Presented by 

Perspective on the imperative of 
technology transition 

27 August 2014 

Dave Hays 
S&T Coordinator  
Technical Division  
PMO Aircraft Survivability Equipment (ASE) 



For Official Use Only 

For Official Use Only 

Disclaimer 

• Multiple organizations mentioned in this 
presentation do not necessarily represent any 
organization's final effort; but this presentation 
will provide an overview of similar efforts in 
process paralleled by multiple DoD organizations 

• As a Science and Technology (S&T) Coordinator, 
my duties and responsibilities involve the 
monitoring and “shepherding” of S&T initiatives 
by external organizations for a potential transition 
to an acquisition program 
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For Official Use Only 

For Official Use Only 

Overview 

• Questions / Observations 
• Relationship with S&T Community 

– TINs vs. CINs 
– Requirements 

• S&T Management Tools – TPMM 
• Recent Collaboration 
• Summary 
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For Official Use Only 

For Official Use Only 

Questions / Observations 

• “Is S&T Broken?” 
• From the perspective of: 

– Combat Developers (the User) 
– RDECOM (the Labs) 
– Acquisition PEOs and PMs 

• How do we measure success? 
• How does a PM align itself with the Labs? 
• What is the process a PM must follow? 
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For Official Use Only 

For Official Use Only 

Relationship with S&T Community 

Technology Foundation in “A-Kits” 
(Aircraft Integration) 

Technology Foundation in “B-Kits” 
(EW Systems) 

Air-Worthiness Release (AWR) 
(Software Integration) 

AWR 

“B-Kits” are easily 
installed and removed 

from the aircraft 

“A-Kits” are 
permanently installed 

on the aircraft 
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For Official Use Only 

For Official Use Only 

TINs vs. CINs 
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Technology Investment Needs (TINs) come from JCIDS documents (e.g. – CIRCM CDD KPPs, 
KSAs, AAs) or Directed Requirements, and map to current acquisition programs. 
 
Capability Investment Needs (CINs)  represent high level needs that have not been 
decomposed into specific technology areas, but trace to an approved strategic vision. 



For Official Use Only 

For Official Use Only 

Requirements→TINs/CINs→SIDs/TFTs 
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Portfolios 



For Official Use Only 

For Official Use Only 

S&T Management Tools – TPMM 
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• Both Materiel Developers and Technology Managers need a 
logical methodology and standardized approach to technology 
development 

• Since 2007, PM ASE had used the Technology Transition (T2) 
Matrix for PEO IEW&S, and Technology Assessment Transition 
Management (TATM) for PEO Aviation 

• PM ASE sought out best practices from the Defense Acquisition 
University (DAU), the Army Logistics University (ALU), and the 
Center for Army Acquisition & Materiel Lessons Learned 
(CAAMLL); subsequently identifying the Technology Program 
Management Model (TPMM) methodology 

• On 20 Dec 12, PM ASE completed a 6-month pilot program that 
culminated with a Technology Program Gate Review (TPGR) for 
TRL 5 on an S&T effort 



For Official Use Only 

For Official Use Only 

Recent Collaboration 

• Sensor Upgrade Technology Assessment 
– This assessment will inform the development of a 

Capabilities Development Document (CDD) by our User, 
and provide PM leadership an assessment of the 
technologies under consideration 

– Technology Readiness Assessment (TRA) vs. Technology 
Maturity Assessment (TMA) 

• Implementation of TPMM / SEM allows the PM to 
conduct TMAs to determine an actual TRL with 
the Technology Manager 

• This environment bridges the “Valley of Death” 
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For Official Use Only 

For Official Use Only 5 Sep 13 

ASE Technology Program Gate Review 
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For Official Use Only 

For Official Use Only 

Summary 
• “Perspective on the imperative of technology transition” 
• It is about building strong organizational and professional 

relationships with solid communication 
– Drive the technology being developed 
– Communicate technical needs / capability gaps 

• S&T program management by milestones and metrics 
– Find a tool / process that works for you = TPMM / SEM 
– Control your Technology Maturity Assessments (TMAs) 

• The path from S&T to Acquisition Program 
– Provide formal, written endorsement letters (Technology Transition 

Agreements) laying out what we need, when we need it, exit criteria, 
etc. 

– POM for the tech transition 
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CONTACTS 
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US GOVERNMENT PERSONNEL CAN REQUEST A COPY OF TPMM V2.PDF FILE AT: 

HTTP://WWW.TPMM.INFO 

Mr. Jeffrey Craver 
Professor, Engineering Management 

Defense Acquisition University 
South Region 
Huntsville, AL 

E-mail: Jeffrey.Craver@dau.mil 
 

Dave Hays 
S&T Coordinator  
Technical Division  

PMO Aircraft Survivability Equipment (ASE) 
Huntsville, AL 

E-mail: david.h.hays.ctr@mail.mil 
 

Ms. Melanie Klinner 
TPMM Project Manager 
USASMDC/ARSTRAT 

Technical Center/Cyberspace Technology Division 
Redstone Arsenal, Huntsville, AL 

E-Mail:  melanie.g.klinner.civ@mail.mil 

http://www.tpmm.info/
mailto:Jeffrey.Craver@DAU.Mil


QUESTIONS 
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