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Jlll 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 (o the enterprise

)
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Il THE CHALLENGE

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




®)

Il 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.

Does this require a Culture Change?



Presenter
Presentation Notes
This is the main focus of the brief


Do Perspectives Influence Decisions?

_<
L~,

DoD 5000.02
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Value Added
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Soldier-Proof Probability of Success Performance Goals
Fieldable Acquisition Strategy Risk

Meets Mission Needs Budget (LLC/POM) Cost Estimate.
DOTMLPF Schedule - WBS i A Program Plan
The System “ approach” “J’j ) Build a prototype
USER e
PM S&T




mm A Way

)

Defense Acquisition University W DAU.mil

6



Technology Stage-gate Process

STAGES OF BASIC RESEARCH (Conceptual)

VIABLE \
DISCOVERY FORMULATION PROOF OF TECHNOLOGY @‘

SOLLEEHT CONCEPT?

Last Phase Next Phase
Goals Met? Activity

Approved?

TECH
PROJECT
INITIATION

DEMONSTRATION to
TRANSITION

CUSTOMER
/USER

REFINEMENT DEVELOPMENT TRL5

LAUNCH

STAGES OF TECHNOLOGY PROJECT DEVELOPMENT (Operational

* Discrete stages of development or activity

* Evaluation Gate points (Go/No-go)

e Form a chain of steps leading from "idea" to "launch” (transition)

Defense Acquisition University Gates with a rigorous criteria set facilitate effective Go/No-go decision points



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.



B

I 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

a. Stage-Gate Process

b. Systems Engineering in DoD Technology Development

c. Incremental Transition Management

d. Standards

’ TPMM provides an framework that is designed to increase
‘ confidence in the decision making process.

Defense Acquisition University
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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]

| ESS Proof of (SYS) Preliminary Bench Out-of-
Project Technical Regmts Design (BreadBoard) Laboratory
N Concept Review Review Test (Key

Initiation (Users) Technology)

» Need Identified «Pgm Cost Estimate - Perf Req & Thresholds * De5|gn Doc Drafted . Integrated Breadboard * Manufacturing/Product
« Market Analysis «Pgm Scheduledeveloped Updated (%) « Component Architecture Lab Testcomplete ion Plans initiated (*)
« Cost Estimate - Contractstrategy ID’d - Component Final w/ Req Allocated (*) -« Cost Estimate Updated +Interface Specs Draft
*Reqmts Trace - Perform Reqmts Drafted (*) Architecture Drafted + Throughput Analysis = Program Plan Updated + Design changes ID’d &
*AOA « Trade Study Analysis - Initial Req Allocation Supported by M&S = Form Fit Drafted Documented
«Risk ID’'d -CPI/SCG Needs ID’d Drafted (%) « Algorithms Identifiedand -+ Sys_terr] Requirements * RelevantEnvmtID’d
+« Tech Approach - Proof of Concept Complete * M&S Gaps/Needs Specified Validation complete (*) « Brassboard TestPlan
+ Schedule - Tech SponsoriD’d Understood + SW Components ID’d (*) +DesignissuesID’d Complete (*)
« “Interest” Techno'ogy * BreadboardLab Test * BreadboardLab Test +CPI/ISCG Needs: I_deated « Phase Cost & Risk
Transition Agreement Plan complete Procedures complete * “Intent” TTA Initiated (%) ID’d/Mitigated
(TTA) Drafted (*) «lllities Addressed (™) - lllities Drafted (*)

— Prototype Final “Build- Prototype -
ggg?ar! Demo in To” Demo in t Operational
Revigw Relevant Specification Operational Qualification

Environment Review Environment
: ( : Q : : LEGEND

« Requirements Updated - BrassboardRelevant Envmt + “Build-To” specifications * Prototype Performance

and Traceable TestComplete under CM control (%) Demonstratedto meet
-Componentl/F DocsFinal - TestReportValidates Integrated .pesign Drawings/Codes Final Capability Needs in Relevant
- BrassboardPrototype System Performance - lllities Final (%) or Simulated Operational

Designis Final « System Req Final (%) » Manufacturing/Production Envmt
+Brassboard Test + CPI/SCG Needs Updated Documentation complete (*)  * Supportability/Delivery

Procedures Complete (*) » Supportability / Delivery . Cost and Risk Final Package Complete (%) TECHNICAL
«Risk Plans Acceptable Packageltems ID’d (*) « CPI/SCG Needs Final DECISION
« Manufacturing/Production -“Commitment” TTA Drafted (*) + PPP Inputs Developed POINT

Plans Drafted (%) + CostandRisk Assessed « “Commitment” TTA Signed (*)

(*) = Conditional Criteria Based on Push/Pull Status . .. .
Optional for Push Technologies/Mandatory if Pulled TDP — Technical Decision Point




» Program Definition

v
v
v
v
v

Identify Activities to consider
Identify Deliverable Documents

Provide guidance for Tailoring
Employ “Best Practice” Tools
Identify and Mitigate Risk

 Transition Management

v' Technology Transition
v' Technology Transfer
v' Technology Marketing

» Maturity Assessments
v'  Establishes Entry/Exit Criteria
v" Provides a Framework for

Functions of the TPMM

MTERMAL TRANSITION
BASIC RESEARCH @

APPLIED RESEARCH

P

Technology Maturity Assessments

(TMA)

/

Defense Acquisition University

TRL 1 @ @ @) (6) (&)
Discovery Formulation Proof of Refine
Concept
Programmatic Programmatic Programmatic Programmatic
= Program cost »E::!]F JLEC
Esfimation «Cosl Model SES [+ «Transition agresment
=Pgm Scheduls =TDS =Cost & risk =Cost & Risk Assesed
developed =Manwf plan Eem:urrnanr.e “CPVECGE Final
«Contract «“CPNSCGID'D CPISCG Updated «PPP Imputs Provided
strategy -
Tachnical Tack I T huri
Techmical “BEF = n;c"aa“ ¥ ";. I
“Req Doc +F3 parameters compenents work Cperational P
deved ! « Sy slem resource withias system *Praduce Prata
[{]=2:1] allpcatio + Testwith ather Hardwarefn ra
=Cross iech *Design elements in HF ele-\.rant
Proaf of concept consiramts Valldation test tmy'pean
analysis s Imbegrated Lab -D5“|gp high fidelity 5 nlamln Smulated
= M&S seveloped Testof “adhac™ anent ar perational Setting
Lab testing or Breadbhoard !.u“bmd"mhl;' “Demonstrate
results Componemnbs = Final Reqlulremem; Increased Capabilities
— =lliites Analysis +ManuiPr
— »Document fities Transition
Sponsor funding Trangition -'I"I'EsTw
=Stakehobders L[]
brriefed
(Custamer/User| Planmning and Gain
Frrosod of Comcnpt Customer Approval
Repart
B
Sdrategy (TDS)
Initial
LEGEND Technclogy
Trarsition
Mgresment
S&T || Pm || BOTH | (TTA) rterats
~|  User Operwtional
Reguremsants
Breadboard Lab
Walilatior Plam Prodobype Relesant —  TraFsition Support
e Env Lab Vabdation Flan
Plar _— ———
Legend:
TTA = Technology Transition Agreement TDS = Technology Development Strategy

A TRL-Based, Stage Gate Model Designed for Technology

Development and Transition
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Embedded Systems Engineering

Demonstration/

Refinement Development Transition

Understand User e Lab Test Strategy
Requirements, Develop | . |ppD

System Conceptand |,
Lab Validation Plan_ Updated Technology Development Strategy (TDS)

Demonstrate and
Validate System to
User validation Plan

i

Develop System * Preliminary SyStC, Sias Integrate System and « Final TTA (Commitment)
Performance Specification |* Breadboard Laboratory Test Results Perform System ST ey i 5dmap

And Relevant Environment|, Updated TTA - Technology Verification to

idati a Performance Specifications | « Final System Spec
Validation Plan : Transition Agreement (Intent) I d 4 e

* Operational
Prototype
Validation

* Relevant Environment Test

Expand Performance Design Assemble Cls and * Manufacturing Plan
Specifications into CI « Update Tech Requirements Perform CI Verification A
“Design-to” Specifications P R | d I to CIl “Design-to” -ilities” Documented
And ClI Verification Plan |° Fl.fr?ctlor.lél.lty Analysis Specifications « CTE Identification
— SystemsEngineering_~_~ & __ *Initial " ilities” Plan !
Design Engineering A 1 I
Evolve “Design-to” « Design Codes « System Configuration
Specifications into ; S Inspectto formally controlled and
P « Exit Criteria “Build-to”
“Build-to” Documentation | . . b ot documented
- s ocumentation
And Inspection Plan Strategy « Interface Spec

! 1

Fab Assemble and * Brassboard Relevant Environment

Code to “Build-to” TR

« TPMM Recommended Documentation Documentation Buede, The Engineering Design
of Systems, 2000

Systems Engineering principles are embodied in the activities and

efense Acuishiontiniversity associated documentation in each stage of maturity development
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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



o Collaborative Transition Management

Discovery

0 1

Formulation

O 9

Proof of Concept 4 Interest

Incremental levels of interest and investment promote an
honest exchange and common understanding of the desired

“Transition”.

Alignment Mechanisms synchronize two communities which

e = operate with different schedules and priorities.
Refinement 4 Intent
e Y Significant event milestones, or “touch points”, are needed to
Development maintain alignment along the way leading to transition at MS-B

(5 ) 9

Demonstration <€ Commitment

Transition comes about through effective communication
‘ between the acquisition center and the technology base

Defense Acquisition University
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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.


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

TMRR A EMD S

FINAL CDD

Collaborative Transition

I@

Acquisition Milestones iy

TPMM defines the process and s 7
transition mechanisms to help
tech programs align with - _I9 p DRAFT CDD

/1

Alignment Mechanisms

Technology Transition Agreement

Technology Development Strategy

>
—

L
TRL TRL TRL Breadboard TRL Brassboard TRL Protot: TRL
AR . ype
Feasibility 1 Formulation 2 Proof of 3 Validation 4 Validation 5 Validation 6
Study Analysis Concept TPGR  “nalysis TPGR “nalysis TPGR  “nalysis TPGR
Report Report Report Report Report
iy . . 4l
9{@%' g Basic R h Applied R h lecxig('::gy > i i
el g asic Researc pplied Researc peve TPGR - Tech Proj Gate Reviews Evaluate
: M Development
e g (6.1) BA-1 (6.2) BA-2 e

*Alignment Mechanisms (Req) |

RDT&E Mgt Support (6.5) BA-6

*Performance Objectives (TMA)
*Next Phase Plans (TAA)

Defense Acquisition University W DAU.mil

13

TMA — Technology Maturity Assessment
TAA - Technology Advancement Assessment
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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)


Alignment
Mechanisms

Technology
Transition
Agreement

TTA

Technology
Development
Strategy

TDS

Technology
Maturity
Assessment

/

Defense Acquisition University

Example Collaborative Transition

JRO J
Material Solution Technology . Engineering & Manufacturing /’\ Production
Analysis Development A MBS Development //"l!',s Deployment
IO e ——— crIan.D

.....As

TRL TRL
NoLOGY ECHNOLOG
EMONSTRATIO

2 /U WE‘T

Advanced
Technology
Development

(6.3a) BA-3

Advanced Component
Development & Prototypes
{6.3b) BA-4

Applied Research
(6.2) BA-2

Legend:
TTA = Technology Transition Agresment
TDS = Technology Development Strategy
JCTD = Joint Capability Technology Demo
PSS = Product Support Strategy
PRR = Production Readiness Review

PDR = Preliminary Design Review
PSP = Product Support Plan
LRIP = Low rate of Production

TMA = Technology Maturity Assessment
TRL Chklst = Technology Readiness Level Checklist A% = Acquisition Strategy

Development of

System Development Operational
& Demonstration stems

(6. 4} BA-5 la B) BA-T

TRA = Technology Readiness Assessment

CDR = Critical Design Review

PSD = Product Support Demo
FRP = Full Rate of Production

www.DAU.mil
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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.


B
]

Activities

TPMM utilizes a standard set of
activities for planning and
evaluating your project as it
progresses through the TRLSs.

Categories:
Program Management
Technical Management
Algorithms
Models and Simulation
Manufacturing Readiness
Transition Management
Validation

=

Defense Acquisition University

Standards In TPMM

2 - Formulation

Program Management

of Concept phase?

PLANNING EXECUTION OMISSION JUSTIFICATION
Will you produce a Formulation [ | The significance of having
Analysis Report? the capability afforded by this
technology is understood and
explained.

[ | Recommendation and
rationale to continue or
desist in developing this
technology was provided.

Will you produce a Plan for the Proof [ [] | The plan for managing
of Concept phase? Project Risk is established
and sufficient

[0 | Next Phase Cost estimate
was sufficient

[ | Mext Phase Funding estimate
was sufficient

Technical Management
PLANNING EXECUTION OMISSION JUSTIFICATION
Will you produce a Formulation [ | The Formulation Analysis
Analysis Report? Report developed was
sufficient for down selecting
a Technology Concept
Will you produce a Plan for the Proof | [ | The Operational

Requirements and
c trointe tha tac

www.DAU.mil
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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

ITPMM Output

Priority 1 2 3 4 5
Pushing the Hard Push on Breakthrough
Technology Advancement Degree of Difficulty (TAD?) 1 Well Within Within Science Science Required
< 100% > 75% < 75% > 50% < 50% > 25%

Risk 1 100% Mitigated Mitigated Mitigated Mitigated < 25% Mitigated

Imminent Soon Ranged Far Horizon
Next TRL Achievement 1 (0-6 months) (6-12 months) (12-18 months) | (18-24 months) (>24 months)
TRL Roadmap to Transition 1 1 Year 2 Years 3 Years 4 Years >4 Years

Under
Technology Transition Agreement (TTA) Initiated 1 Commitment Intent Interest 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%
Traceable to Traceable to RD- | Traceable to RD- Level DoD

Requirements Trace 1 DTRA Mission NT NT-NTD Source Not Traceable

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

=

Defense Acquisition University

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

[*Criteria Should be Tailored to the Technology Enterprise]

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

www.DAU.mil

16



Presenter
Presentation Notes
Add bullet from BG slides on stakeholders


TPMM Investment Decision Guide

| Project Initiation/Investment Decision Checklist

ranch = AAAA Project = Name Date = YYYYMMDD
Ye
Description s [No|N/A Comments Actions
alue to the Warfighter - why are we doing it? ldentify the Impact to the Operational Prototypes are frequently builts
L Should answer the "So, what?" \VWarfighter/Military Significance of fnd delivered for characterization and to
- What are the products to be delivered? v ursuing this technology cultivate User/POR interest
Which Portfolio is it in anjd how
bligned to the Strategic Mission
Who are we doing it for? v and/or ICD Capability Gaps nteractive SEM Example
Describe the complexity involved
(Breakthrough Req - to Well Within
What are the technical challenges? V lthe Science) nteractive SEM Example
[The technology maturity stated as
How mature is the technology? \ [TRL last achieved nteractive SEM Example
The technology development phase
What technology readiness level (TRL) is it? v fhat will begin the cycle Fxecute TRL X Planning Checklist
[> 33] (High Risk)
Evaluate Metrics and calculate Risk {: 3: EE::%S% Er;ﬁ'g?;;msm
What are the metrics? V' Summary Score [<10] is considered “On Rails"
Is the technology out of a Vendor
WWhat have we accomplished - current and future? v IRAD or University R&D FProvide TRL Roadmap Example
ldentify year that a Capability
WWhen will it be delivered? Vv Demonstration is estimated for Provide TRL Roadmap Example
Transition planning should start with
What is the transition plan? V lthe development of a TTA Provide TRL Roadmap Example

Ay TN

Defense Acquisition University
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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 TPMM helps:

Guides tailoring TPMM to each project e Reduce risk

Guides gate reviews * Improve transitions

Helps PMs manage projects « Standardize across projects

Provides gap analysis for investment decisions

)

Defense Acquisition University
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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.


Bl TP\MM SharePoint Application
Systems Engineering Module (SEM)




System Engineering Module

T Sydem Hl)mefrlml [JIETE

SE Module Center

Welcome to the System Engineering Module

The Systern Engneerng Module has been mplemented to assst Program and Project Managers in the maonitomg and management of current, active technology development projects
. ¥

ll:_;lf_lr.'atl‘ Project | &) | MNeed To

Project Dashboard for: Ellis, Michael S. CONTRACTOR

-
Search all colunsns.:
Date - Dheese rigtbon Tiipe Point of { entact : Prw el
late Drscrigdion Teod w| Bont of Contace g | Pt r
Resource Cenler
Broject Tools
" 'r-uol-l. Fak Current bmpact Cunrent Probabilty Status Pont of Contact
Pubhsh TPAMM ] Heference Manuasl on MIL Webwte - Serpus & vaghiy Lialy g TEs
SEM Change Requests - —_m
- Tooks
Casrent Phane -
1 - vermen |4 Hotf 013-10-21
Dremorstr atsns Tr ansisn ; ra—— 2003-11-19
&
Mast Bevme Date ; 2013-12-30

Project Manager Dashboard
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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

SE Module Center
Project: SEM Demonstrator

Portfolio Overview

1 Need To...
S | Go to Profile Page | Click a Project Property name on the left side of the screen to open a dialog that will allow ya
Staff Meeting Review Risks
P T |
Attributes Matrix Report Properties Editor
Gate Review
vi Quad |:| Risk RiskImpact MitigationPlan IdentifiedDate ContingencyDate ClosedDate RiskDetails
iew Qua
View Profile Publish Unable to Publish TPMM V3 | 9/17/2013 12/18/2013 Difficulty
. TPMM V3 | effectively web pages on resides in
Desk View Reference promulgate the SMDC .MIL getting
_ . o Manual knowledge site to be permission
Administration Milestones on .MIL and accessable to all from IT to
Website |awareness DoD users as a install the
Resource Center '$ Accomplishments of TPMM V3 online reference siteona
to the manual. Once page that is
Aids & Lessons Learned potential installed, accessable
Policies & Procedures PM Scorecard USG User provide a from the
community notification intranet but
Reference . . email to all restricted to
Optional Attributes previous the .MIL
Templates inquiries domain.
SEM Change Requests Metri &k Add new item

Report a bug

Funding Profiles

Request a new feature

Phase Cost Estimate
TRL Roadmap

Project Images

Team Members m

Project Properties Editor
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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

SEM Demonstrator TPM: Rakes, Kelly D. CAPT/USAF
A Show Closed: ~

5 o I . -a ' $ B = ;} L,' [+] “Prinrl:v POC Escalated On “Gel well Date

Project T

1-Low 2013-01-20
CAPT/USAF
Tools Description Priority POC Escalated On Gt W Date
Showing 1 to 1 of 1 entries
Show Closed:
L, Risks
a - = - Point of
l:bul* B Risk _Carrent Impact t“urrv.*rll Probability SEELEIE Contact
_} Publish TPMM V3 Reference Manual on MIL Website 4-Sencus 4-Heghly Likely Open
CAPTAUSAF
i 5 Point of
Toolks Risk Carrent Impact Current Probability Status Contact
Showing 1 to 1 of 1 entries
Show Completed:
Cusrent TRL Milestones
Tools Milestone Commitment Date
= i =
gl Version 1.4 Hotfix 2013-10-21
Parformaers _;‘ Version 1.5 2013-11-15
| Version 1.6 2012-12-30
s L Tools Milastone Commitmont Date
Showing 1to 11 of 11 entries
Metmncs Score
¢ Significant Accomplishments
Tools Accomplishrrent Date
_} 2012 Value Enginearing Adhievement Award 2013-06-20
= Technaloegy Project Managers Toolkit 2013-01-01
Cusrent Phase )is =g i i
Tool

Accomplishment

Date
Showing 1 to 2 of 2 entries
s-mmonsuat:mﬂransubon- P Funding Profiles

Tools Funding Line FY Amount
Last Changed Date o Friz 2012 $500,000.00
_;‘ Fri3 2013 $500,000.00

2013-10-01 —

gl Fri4 2014 £100,000.00

Meit Review Date Tools Funding Line FY Amount

Showing 1 to 3 of 3 entries

AU Project Summary (staff meeting review

Defense Acquisition University
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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

Gate Review

%o Completes

0% 0% | 0% 100%
= TMA Checkiist Enabled Cwile [=]
Exit Criteria Reference Commeants = Determination Reviewsar Comments
Justification

Program Management

- Technology has been
assessed at TRL 6.

The technology program
Lo dewvelopment strategy has Go  NoGo CONDITIONS
been Finalized

A realistic estimate of the -
costs for Transition amd
3 Technology Integratiom Gor Mo Go  CONDITIONS
Into Acquisition Program
weas provided

Hardware, Software and .
Algorithm Developrment
a3 Cost projections for the Go Mo Go CONDITIONS
Transition phase are
wpdated in the TDS

A realistic estimate total
& life-cycle costs have been GO NoGo CONDITIONS
documented

A Risk Management Plan

has been dooumented and CONDITIONS
o reviewed for Programmatic el (e
Mitigation

The Technology
Advancement Degree of

) Difficulty has been revised Go Mo Go CONDITIONS
based on the validation
process, -

Project TRL Assessment Gate Review

www.DAU.mil
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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

| Exit Criteria Enabled| Omission Justification ‘Determinatlon c'g‘:“’;f:;’s
ram Management < X
Will the Technology Project conduct a formal assessment at TRL5? v X
] ITEEhI"IDlOg? has been assessed at TRL 5. ]v’ | | |
Will the Program development strategy be updated? + X
2 |The technology program development strategy has been updated 1-“ | | |
Will an estimate of the Demonstration Phase cost be developed? + X
| |Provide an estimate of the Demonstration phase cost i'/ | [ |
Will the Technology Life Cycle Cost estimate be revised? « X
a2 IA realistic estimate total life-cycle costs have been documented 1-’ ] [ |
Will the TPMM Metrics be updated and maintained? v X
7 A Risk Management Plan has been documented and reviewed for v
B Programmatic Mitigation
_# |The Technology Advancement Degree of Difficulty has been updated v
Will a plan for Configuration Management of Project work products be maintained? « X
7 Software is under Formal Configuration Control under a published CM 7
i Process
| Software defects and changes follow an established Corrective Action =
Process
Will an estimate of the Demonstration Phase cost be devioped? «X
3 Hardware, Software and Algorithm Development Cost projections for the I_, ‘ l |
Transition phase are updated in the TDS
Technical M. g nt v X
Will the Operational and Mission Requi ts/Objectives be finalized? v X
ot |Reﬂned Operational and Mission Requirements/Objectives were finalized i-’ | | |
Will the TPMM Metrics be updated and maintained? v’ X
3 |Measures Of Effectiveness are adequate to allow qualitative assessment of | , ‘ ‘ |
the technology
Will the System Functional Requirements be finalized? v X
= ] ]Svstem Functional Requirements were finalized I-" | | |
Will a Systems Engineering Review be conducted to support the effectiveness of the developed technology? v X
v The interfaces for the system and subsystems have been adequately 7
identified for each technology spiral
Defense Acquisition University .
www.DAU.mil
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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

© Program Management Complete:0%
= Technical Management Complete:28%

Activity Completed Reference Comments Reviewed HErEET
Comments
Refined Operational and
[+1 Mission x
Requirements/Objectives
were finalized
| System Functional FIEjEel
+ - Management
L7l | Requirements were v |
finalized Do et
Plan.DOC
Specific perfformance DTRA
goals and exit criteria Systems
that must be met before X Engineering Page 8
exceeding number of Toolbook
prototypes were met Design.doc
Planned Start Date:
2012-10-01 (yyyy-mm-dd) External Reference:
% Complete: 85 %
Waiting on: [=]
Planned Completion Date:
= 9| 20131220 (yyyy-mm-dd) Reference:
completed : DTRA Systems Engineering Toolbook Design.doc ,T|
DTRA Systems Engineering Toolbook Design.docg
Enabled:
Comments: Page &
Example Template :Proof of Concept Plan
The Physical
Requirements to be used
[+1 |during this spiral or x
increment of
development are
complete

-~ Updating the status of an activity

Defense Acquisition University DAU.mil
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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
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e Manual
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Publish TPMM 3 Referance Manesl on MIL Website

Unable to effectively promulgate bnowledge and awareness of TOMH
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Publish TPMM V3 web pages on the SMOC MIL sits to be accessable
to all DoD usars 3= 3 cnbne reference manual. Once installad,
pravide a notiication email to all previcus nguines

Rakes, Kelly D, CAPT/USAF
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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
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Portfolio Matrix Analysis
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. Capability Needs Coverage Matrix

Reguirement
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RECIPIENT OF AUSD(AT&L) 2012 VALUE ENGINEERING ACHIEVEMENT AWARD

THE UNDER SECRETARY OF DEFENSE

3010 DEFENSE PENTAGON
WASHINGTON. DC 20301-3010

TECHNOLOGY
AND LOGISTICS

MEMORANDUM FOR: SEE DISTRIE

ACQUISITION
hh

SUBJECT: Fiscal Year 2012 Value Engineering Awards

It gives me great pleasure to announce the FY 2012 Value Engineering (VE)
Achievement Award winners. Attached is a list of 32 programs, individuals, teams, and
organizations who have made significant contributions to the Department of Defense (DoD)
through VE-related efforts resulting in cost savings, cost avoidances, quality improvements, or
efficiencies. In particular, we commend Mr. Dayid L ave fae hio dd weare af swnssasesine
commitment to building the VE Program and hig
cycle of U.S. defense systems.

Defense Threat Reduction Agency (DTRA)

Special Implementation of the Technology Program Management
In lieu of an awards ceremony this year, § Medel to Muclear Detection Technologies
certificates to component VE offices so that they DTRA
me in congratulating these recipients and recogn Fors Belvalr, VA 22060

critical component of our Better Buying Power ¢
cycle cost of defense systems NTD’s use of TPMM and the tenets of BBP
My points of contact (POCs) for this mauer are Mr. Darren Dusza, | NAVE boOth potential and direct savings
Sout support ae we swork o improve and expand the we of V.| implications. Specifically, over $30 million
_— has been saved both directly (~$8M) and
4/://;% through cost avoidance (~$22M) by the
Frank Kendall implementation of this best practice

—’m systems engineering method to develop
-, and assess a technology’s maturity. 30
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Presentation Notes
This slide contains the award over animated by intro to SEM


Bl AIRCRAFT SURVIVABILITY
EQUIPMENT (ASE)
PROJECT OFFICE
OVERVIEW

ASE TPMM SEM Adoption
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e 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

For Official Use Only

Disclaimer

to an acquisition program

For Official Use Onlv
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For Official Use Only

Overview

e Questions / Observations

e Relationship with S&T Community

— TINs vs. CINs
— Requirements

« S&T Management Tools — TPMM
 Recent Collaboration

e SUMMary

For Official Use Onlv
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For Official Use Only

Questions / Observations

* “|s S&T Broken?”
 From the perspective of:

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

e How do we measure success?

« How does a PM align itself with the Labs?
 What is the process a PM must follow?

For Official Use Onlv
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“lewss| Relationship with S&T Community

“A-Kits” are
permanently installed
on the aircraft

“B-Kits” are easily
installed and removed
from the aircraft

i

cC

(T 7777 17y

“EMGINEERING

Technology Foundation in “B-Kits” Air-Worthiness Release (AWR) Technology Foundation in “A-Kits”
(EW System:s) (Software Integration) (Aircraft Integration)

AWR

|

For Official Use Onlv
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For Official Use Only

TINs vs. CINs

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
ewss| CIN — Integrated ASE @

APM IASE

« Prowkds decoripion of the dechnology e
—  Commiate sensordata fom federeted ASE syt
—  Constract a singls eselt Stssfionsl aversmes s word”
for exising avionics o proce=s. for alrcrew displiagy F 0T
—  Opimize oniboe COUNSTITIEES I S DONSeS
— FProvide baxic Inberinces for enkancerd oomelation with
oo diats souTes

« What FORMERC H impacic and the sapecisd banafic?
= mpechs fe ASE programns ofnecond n Foi Sermoe

Linktu Program Requirements

Reguirsmsants: &4 SE ROC, SIRCM ORD, SIRFC

ORD, ARCK: approved 4% CBA, JROC approved A5

D

Reguiramsant the technology supporta:

—  Imtagrmte agizEng ASE sysiams SCA SECA

DAL, HETRN Wit sofwmes bo diatech fdenity s
dsclams = a3 of Eult-Spesciml S el mok
CaTendy defeched by Sedded ASE

For Official Uss Oniy N Sy R

Daecribs the reks of not developing the
technoiogy nesad, In terma of Imy to the Soidiar:
—  Caamenk ASE lecks Inbegreion. Syshems Opermhs on &
federmbed basis. and dio mof complliment esch offer I
pasrre of sl Has | mbegrmtor weoild) SRt © Ty
witnln Al S el

| S&T PﬁmEﬁTS

For Official Use Onlv
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Requirements —TINS/CINs —SIDs/TFTs

For Official Use Only

=
IEWSS

For Official Use Only

Aircraft Survivability Domains

Aircraft Survivability

For Official Use Only

28Augiz 1

Portfolios

For Official Use Only

Froviding technology integration within a family
of common systems to optimize commonality,
reduce complexity and life-cycle costs, and
manage technology transitions

For OMicial USe O

RDECOM Technology Integration Concept

ly

Synchronized
and
Aligned
Command

Technology
Solutions

Direciors

Mission: Develop,
- ain des
technology-enabled capabilities

Zong, ‘\ﬁ.
’\""4. ™ 10 ensure the dominance of our
% \:l\\ Warfighters

2Feb 12

T

IEWSS

For Official Use Only

PMO ASE

- Top 10 Technology Investment Needs (TINs)
Probability of Countermeasure (Pg,,) for IR Threat Jamming

1)
2)
3)
4)
3)
6)
n
8)
9)

Operational Availability (Ag

) for IR Threat Jamming

Materiel Availability (A,,) for IR Threat Jamming
System Weight for RF Threat Waming

Probability of Detection (Ppgr) for RF Threat Waming
Angle of Armival (AoA) for RF Threat Warning
Ownership Costs for IR Threat Jamming

Reliability for IR Threat Jamming

Pper for IR Threat Waming

10) Pper for HF Threat Waming

+ Top Capability Investment Needs (CINs)

0

Integrated ASE

For Official Use Only
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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

Technology Transition Best

Practices

® Repeatable processes
* Demonstrated to produce the desired result in more than one environment
® Easily adapted to other organizations (HIGHLY TAILORABLE)
* Focuses on needs of users/recipients of technology
*® Produces credible data for decision makers
Level Best Practice Status Where used Benefits
Personal — project TRL Quicklook Available for DTRA, similar Consistent, credible,
level tool checklist deployment now — | tools used in more objective TRL
easily tailored USAF, NASA assessment
S&T organization Technology Process is mature SMDC, MDA, Provides consistent,
Program —tool (TPMM DTRA credible, data for
M SharePoint App) in portfolio management
Model (TPMM) Development at S&T izati
Enterprise (S&T Technology Process is mature PEO Aviation, Provides PEO reliable
and PEO) Assessment —tool in use, AMRDEC, PEO data on status/
Transition undergoing C&A Soldier, (JPEO scheduling of S&T
Management Robotics — past) projects that will
(TATM) transition to PEO
programs

S&T Management Tools — TPMM

Thoughts on S&T Management

DAU Courseware includes Best
Practice Methodologies and Tools

PJ  Technology Program Managsment Madel

Techaciogy Fregiam Me o Mo
e Alignment Mechanisms Fagilitate
4 Effective Communicalien

hnology Assessment and Trar
anagement (TATM) Process

s pracuss agresd upon by AMRDES and

1cial Use Onlv
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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)

e Implementation of TPMM / SEM allows the PM to
conduct TMAS to determine an actual TRL with

the Technology Manager

e This environment bridges the “Valley of Death”

For Official Use Onlv
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ASE Techhology Program Gate Re

Threat Detection System (TDS)

Project Manager: ek, Spiasimsih

Phase 6: 5-Demonstration and Transition-6
TRL

1 2 4 S (6 (7
1 Current: 5 At Completion: 6
[ ey

—
Promote 1o Nest Phase = pate Scheduled: 2014-06-11 B
Submit Final Recommendation: Gate Review Panel;

Member Name
F— Twmothy T P

Beswmnmsnd Gt with Chnditivns

| Partially Complete

Gate Review

% Completes 5 3
Technology Maturity Assessment items have
received a
Go No Go Incomplete unanimous PGR
| 44% | 0% ‘ 8% ‘ 48% consensus
= i
InTegration Strategy has

@ been developed and is
pubkshed

Go m

Required Contractor -
AR TOS o Conbractor
1 WS, Clean, Bgrecments are e
i place for 20120625.d0  defined in the s
pechnology mseroon o= Performance Werk :
SraTEment
Mamei TaCInrang
= Omlssion Panel PGR
Exit Criteria Reference Comeents JusiHication Determinstion T o Reviewer Comments
efforts continuing Comipletesd and i
Raguired manulacrunng e S

Eor Official Use Onlv 5sepi3 4]
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TEwss 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

For Official Use Onlv
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S CONTACTS

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

US GOVERNMENT PERSONNEL CAN REQUESTACOPY OF TPMM V2.PDF FILEAT:
HTTP/MWW.TPMM.INFO
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