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Overview

* Describe the problem space 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) solution set 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 SEM exists within the S&T Enterprise and for the
Management of Technology Programs/Portfolio’s/Project’s

* Describe how the DTRA TPMM Project has applied the model to
Improve current processes and add-value to the enterprise,

* Provide the Way Forward and the extension of the TPMM process into
the Technology Development Domain from Basic Research to Program
Management.
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The Problem

Fact: There are diminishing resources and belt tightening ongoing
iIn DoD

Unfortunate Reality: Warfighter Needs are increasing at a

significant rate in an attempt to outpace an Asymmetric Threat
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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 fall,
" We must effectively identify and manage the risk.

Culture Change: Adopt a Stage-Gate Process in the Development Phase

and Incorporate a Systems Engineering-Based Criteria Set for Assessing

Technology Maturity
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2013-10-30 DISTRIBUTION A: Cleared for Public Release, 3139




Consistency in Technology Development Planning

" Requirements definition and plans for maturity advancement are not
developed consistently or effectively.

" No common set of tools and standards to gauge technology maturity.

Improve the rate for Transitioning of Technologies
" Transition not always considered as a part of Technology Development
" Limited Customer/User identification/involvement

Establish “a management methodology that balances the portfolio by
Incorporating Discipline and Rigor through the use of clear, well-defined

and Measurable Metrics!”
J. Heusmann DTRA-J9 (7 May 09)
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TPMM Collaboration

The TPMM Collaboration was formed to improve and expand the TPMM
methodology and jointly develop a tool-based process intent on reducing
the risk to technology development.
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SMDC/DAU/DTRA Collaboration
Project Breakthroughs

°A paradigm shift in Project and Portfolio Management has begun with
the use of a SharePoint capability to :

*Plan LV‘
*Execute DAU has recommended TPMM as a Systems | -
*Communicate progress Engineering best practice since 2008. st
*Assess technical maturity

7 Practice .~

—¥
o

*Manage risk

*A significant advance in the consistent SE product set (SE artifacts,
metrics, Exit Criteria, & online SEM reports).

®*Revolutionary changes to cultural norms evident by Increasing interest
from (Senior-DoD) early-adopters to a software tool that can overcome
resistance from the S&T community to apply SE principles.

*Enterprise Adoption facilitated by the pervasiveness of SharePoint
throughout the DoD which allows for easy adoption and simplified 1A

requirement. Y 70 DX PR LR
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TPMM Capabilities for Decision Support

Capability Decision Support

Prepare and execute TRL Checklists Consider viable interest, intent or commitment to Transition

Automatically Produce a Project Quad Chart Provide consistent format for Program/Project Status Review

Report on Portfolio by Performer, Collaborator Assist Synergy among Performers, Contract Vehicles

Plot Portfolio Matrix to Analyze Distribution Support for Portfolio Balanacing, Clustering, and Gap Filling

Program/Portfolio Balancing based on Capability Coverage
Trace to Rqmts (% covered, uncovered, dups) g g P y g

Provide a platform for Risk Management Consistency in Risk Mgmt and Promotes use in Project Mgmt

% of Program supported by Inter-Agency Calculate Program Funding Disbursed to the Inter-Agency

Metrics Analysis for Portfolio balancing Program/Portfolio balancing based on Risk/Cost Ratio

Project Planning for Execution Assist in Evaluating Technology Road Map, Developing CDRL's

Prepare for and Conduct Stage Gate Reviews Objectively Validate Technology Maturity to Customers

INTREPID
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Gate Review

%o Completes

Mo G
|0%

Go with conditions Incomplete

0% 100%

A Checkdist
Exit Criteria

Reference

Omission
e Justification

Detarmination

Enabled il

Reviewear Comments

Program Management

&

Technolegy has been
assessed at TRL 6.

The technology program
development strategy has
been Finalized

A realistic estimate of the
costs for Transition and
Technology Integration
into Acguisition Program
was provided

Hardware, Software and
Algorithm Development
Cost projections for the
Transition phase are
updated in the TDS

A realistic estimate total
life-cycle costs have been
docurmentad

A Risk Management Plan
has been documented and
reviewed for Programmatic
Mitigation

The Technology
Advancement Degree of
Difficulty has baon revised
based on the validation
process,
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Reviewer
Comments

-7 'Technm'ogy has been assessed at TRL 5. I'" ‘ ‘ l

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? +'X

|System Functional Requirements were finalized I-" ]
Will a Systems Engineering Review be conducted to support the effectiveness of the developed technology? v X
w ] The interfaces for the system and subsystems have been adequately 7

|dent|f|ed for each l‘echnoloav spiral

|
]
Will the Program development strategy be updated? v X
= |The technology program development strategy has been updated |/ | | |
Will an estimate of the Demonstration Phase cost be developed? X
7 rovide an estimate of the Demonstration phase cos
2 |Provid timate of the D tration ph t v
Will the Technology Life Cycle Cost estimate be revised? v'X
A |A realistic estimate total life-cycle costs have been documented |/ ] ] [
Will the TPMM Metrics be undated and maintained? v X !
A Risk Management Plan has been documented and reviewed for v |
7 Programmatic Mitigation i
-A |The Technoiogy Advancement Degree of Difficuity has been updated v =
Wiii a pian for Configuration Management of Project work products be maintained? v X =
3 Software is under Formai Configuration Controi under a pubiished CM s
B Process
3 Software defects and changes follow an estabiished Corrective Action v
) Process
Wiii an estimate of the Demonstration Phase cost be devioped? v X
7 Hardware, Software and Algorithm Development Cost projections for the v
- Transition phase are updated in the TDS
Technical Management v X
Will the Operational and Mission Requirements/Objectives be finalized? v X
3 IRefined Operational and Mission Requirements/Objectives were finalized If ] [
| ]
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Prepare and Execute TRL Checklists

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

Activity Completed| Reference Comments Reviewed BELEE
Comments
Refined Operational and
[+] |Mission X
Requirements/Objectives
were finalized
System Functional Project
[+] - v Management
Requirements were |
finalized Laie o
Plan.DOC
Specific performance 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:
il 9| 20131220 (yyyy-mm-dd) Reference:
Cumpleted : DTRA Systems Engineering Toolbook Design.doc F|
DTRA Systems Engineering Toolbook Design.doca
Enabled:
Comments: Page 8
Example Template :Proof of Concept Plan
The Physical
Requirements to be used
[+1 |during this spiral or X
; increment of
development are
INTREPID complete
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TPMM Capability Applicability Matrix

Capability

Decision Support

Prepare and execute TRL Checklists

Consider viable interest, intent or commitment to Transition

Automatically Produce a Project Quad Chart

Provide consistent format for Program/Project Status Review

Report on Portfolio by Performer, Collaborator

Assist Synergy among Performers, Contract Vehicles

Plot Portfolio Matrix to Analyze Distribution

Support for Portfolio Balanacing, Clustering, and Gap Filling

Trace to Rgmts (% covered, uncovered, dups)

Program/Portfolio Balancing based on Capability Coverage

Provide a platform for Risk Management

Consistency in Risk Mgmt and Promotes use in Project Mgmt

% of Program supported by Inter-Agency

Calculate Program Funding Disbursed to the Inter-Agency

Metrics Analysis for Portfolio balancing

Program/Portfolio balancing based on Risk/Cost Ratio

Project Planning for Execution

Assist in Evaluating Technology Road Map, Developing CDRL's

Prepare for and Conduct Stage Gate Reviews

Objectively Validate Technology Maturity to Customers
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TPMM Capability Applicability Matrix

Capability

Decision Support

Prepare and execute TRL Checklists

Consider viable interest, intent or commitment to Transition

Automatically Produce a Project Quad Chart

Provide consistent format for Program/Project Status Review

Report on Portfolio by Performer, Collaborator

Assist Synergy among Performers, Contract Vehicles

Plot Portfolio Matrix to Analyze Distribution

Support for Portfolio Balanacing, Clustering, and Gap Filling

Trace to Rqmts (% covered, uncovered, dups)

Program/Portfolio Balancing based on Capability Coverage

Provide a platform for Risk Management

Consistency in Risk Mgmt and Promotes use in Project Mgmt

% of Program supported by Inter-Agency

Calculate Program Funding Disbursed to the Inter-Agency

Metrics Analysis for Portfolio balancing

Program/Portfolio balancing based on Risk/Cost Ratio

Project Planning for Execution

Assist in Evaluating Technology Road Map, Developing CDRL's

Prepare for and Conduct Stage Gate Reviews

Objectively Validate Technology Maturity to Customers
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TPMM Capability Applicability Matrix

Capability Decision Support

Prepare and execute TRL Checklists Consider viable interest, intent or commitment to Transition

Automatically Produce a Project Quad Chart Provide consistent format for Program/Project Status Review

Report on Portfolio by Performer, Collaborator Assist Synergy among Performers, Contract Vehicles

Plot Portfolio Matrix to Analyze Distribution Support for Portfolio Balanacing, Clustering, and Gap Filling

Program/Portfolio Balancing based on Capability Coverage
Trace to Rgmts (% covered, uncovered, dups) g g P y g

Provide a platform for Risk Management Consistency in Risk Mgmt and Promotes use in Project Mgmt

% of Program supported by Inter-Agency Calculate Program Funding Disbursed to the Inter-Agency

Metrics Analysis for Portfolio balancing Program/Portfolio balancing based on Risk/Cost Ratio

Project Planning for Execution Assist in Evaluating Technology Road Map, Developing CDRL's

Prepare for and Conduct Stage Gate Reviews Objectively Validate Technology Maturity to Customers
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TPMM Capability Applicability Matrix

Capability

Decision Support

Prepare and execute TRL Checklists

Consider viable interest, intent or commitment to Transition

Automatically Produce a Project Quad Chart

Provide consistent format for Program/Project Status Review

Report on Portfolio by Performer, Collaborator

Assist Synergy among Performers, Contract Vehicles

Plot Portfolio Matrix to Analyze Distribution

Support for Portfolio Balanacing, Clustering, and Gap Filling

Trace to Rqmts (% covered, uncovered, dups)

Program/Portfolio Balancing based on Capability Coverage

Provide a platform for Risk Management

Consistency in Risk Mgmt and Promotes use in Project Mgmt

% of Program supported by Inter-Agency

Calculate Program Funding Disbursed to the Inter-Agency

Metrics Analysis for Portfolio balancing

Program/Portfolio balancing based on Risk/Cost Ratio

Project Planning for Execution

Assist in Evaluating Technology Road Map, Developing CDRL's

Prepare for and Conduct Stage Gate Reviews

Objectively Validate Technology Maturity to Customers
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Way-Ahead

Using SE-Based process to change the culture promotes:

® Balanced Technology Portfolio’'s where Investment Priorities are
aligned to Mission Strategy and customer needs are clearly
understood by Technology Portfolio and Project Managers

® Improved Project Management Performance in the areas of
requirements traceability, system engineering rigor, transition focus,
maturity assessment, and in planning/execution/reporting

® Exchange “informational” calendar-driven Project Technical Reviews
with “decisional” event-driven Reviews where technical progress
IS examined "as-needed" in accordance with a Project’s Lifecycle Plan.

® Increase the ratio for Successful Transition of Technology Solutions
to Acquisition Authorities in response to documented Requirements.

® Consistency in technical interpretation of TRL-based maturity levels
throughout an S&T enterprise and with Program Managers

INTREPID
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Contact/Consultation
Information

Mr. Jeffrey Craver
Defense Acquisition University
South Region
Huntsville, AL
E-mail: Jeffrey.Craver@dau.mil

Mr. James Heusmann
DTRA-RD
Ft. Belvoir, VA
E-mail: James.Heusmann@dtra.mil

Ms. Melanie Klinner
USASMDC/ARSTRAT
Technical Center/Cyberspace Technology Division
Redstone Arsenal, Huntsville, AL
E-Mail: Melanie.G.Klinner.civ@mail.mil

Mr. Mike Ellis
DTRA-RD
(USASMDC/INTREPID)

Ft. Belvoir, VA
E-mail: Mike.Ellis@Intrepidinc.com

US Government Personnel can request a link to the TPMM Web Site at:
INTREPID http://www.tpmm.info
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QUESTIONS?

INTREPID
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Establish Consistent Criteria for Technology
project management at all maturity levels

Systems Engineering-Based
Stage Gates

Capability Value

High quality project management tools
available to a staff of technologists doing
project management and positively affecting
project success

Create a Commonly Accessible Repository
for Project Information

Encourage transparency and enhance
visibility — also reduce dependency on
personnel who could be unavailable during
critical data calls

Inject systems engineering rigor into
technology project management

Ensures consideration of requirements
traceability and transition focus

Provide criteria and structure for TRL-based
Project Gate Reviews

Enables event-driven decisional Project
Technical Progress Reviews

Develop Visualization Tools for portfolio level
information

Highlights redundancies, investment
opportunities, and how we are covering our
requirements

INTREPID

2013-10-30
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is an afterthought.
Transition Management.

* Technology Transition Agreements.

TECHNOLOGY MANAGEMENT
INTREPID
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Tech Program Events Gates/TDP’s

[With Sample Entry/Exit Criteria]

; lu (“ ' -
ESS Proof of (SYS) Preliminary Bench Out-of-
Project Technical Reqmts Design (BreadBoard) Laboratory
L Concept Review Review Test (Key
Initiation (Users Technology)

*Need Identified . pan, co.t Estimats «Perf Req & Thresholds ° Demgn Doc Drafted . Integrated Breadboard - Manufacturing/Product

« Market Analysis + Pgm Schedule developed Updated (*) « Component Architecture Lab Testcomplete ion Plans initiated (*)

+ Cost Estimate «ContractstratsgyiD'd »Component Final w/ Req Allocated (*) +CostEstimateUpdated - Interface Specs Draft

*Regmts Trace «Perform Reqmts Drafted (") Architecture Drafted - ThroughputAnalysis « Program Plan Updated +Design changes ID’d &

*AOA « Trade 8tudy Analysis «Initial Req Allocation ~ Supported by M&S - Form Fit Drafted Documented

+Risk ID’d «CPISCG Nesds I°d Drafted (*) +Algorithms Identified and + System Requirements *RelevantEnvmt ID’d

* Tech Approach « Proof of Concept Complete * M&S Gaps/Needs Specified Validation complete (¥) +Brassboard TestPlan

*Schedule « Tech 8ponseriD’d Understood +SW ComponentsID'd ()  +Designlissues|D’d Complete (*)

+"Interest” Technology + BreadboardLab Test +BreadboardLab Test +CPI/SCG Needs Updated  +Phase Cost& Risk

Traneltion Agresement Plan complete Procedures complete -“Intent” TTA Initiated (%) ID'dititigated
(TTA)Drafted () +lllities Addressed(™) +lllities Drafted (*)

= Prototype inal “Build-
Critical Demon FlnalToBqu ) %rgtrgtgf)ne Operational
Rg\?llegv'\} Relevant Speclf ication Operational Qualification
Environment Review Environment
. al."r.m.m Updated « BraseboerdRelevant Envmt + “Build-To” specifications s Prototype Performance
and Tracsabls Teat Complm under CM control (%) Dsmonestratedto mest
sComponentl/F Doca Final «TestReportValidatss Intsgrated . Design Drawings/Codes Final Capabllity Nesds In Relevant
« Brassboard Prototype 8 stem Psrformance + lllities Final (*) or Slmulmd Operational
Designis Final ; atem Req Final (%) » Manufacturing/Production
« Brassaboard Test /8CG Neade Updated Documentation complete (*) € Bupll()ortwllll‘.ymdlury
ProcedurssComplste (™) -« 3u portabliity / Dellvery . Cost andRisk Final Package Complste (*) TECHNICAL
+Rlsk Plans Acceptable Package items ID*d « CPI/8CG Needs Final DECISION
« Manufacturing/Production «®"Commiiment® TTA Drafted (™) «PPP Inpute Dw#f“ POINT
Plane Drafted (™) «CostandRlsk Asssssed « "Commitment” gigned (™)

) m Conditfonal Criteria Based on Push/Pull Status
Optional for Push Technologiea/Mandaiory K Pulled
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SE Rigor Using Stage-Gate

STAGES OF BASIC RESEARCH (Conceptual)
<
-

_— _
VIABLE

DISCOVERY @ FORMULATION @ e TECHNOLOGY @-
CONCEPT?

I N?A)(étmg/se Last Phase
4 AT ADDIOVEd? s, GOAIS Mel? _

TECH i
PROJECT REFINEMENT DEVELOPMENT¢ DE)M%'\AS,\ITSF#B(;N @
INITIATION

STAGES OF TECHNOLOGY APPLIED RESEARCH PROJECT DEVELOPMENT (Operational)
Process Represented by:

e Distinct Blocks for Conceptual and Operational development paths that when combined, traverse
from Idea to Launch.

 Managed process of Defined Stages composed of Activities/Tasks that are evaluated as input
criteria for planning/approval to proceed to the next stage.

» Stages culminate in Decision Gates of measurable Exit Criteria used to evaluate technical
accomplishment and technology readiness/maturity.

INTREPID
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DAU Courseware includes Best
Practice Methodologies and Tools

Pl )  Technology Program Management Model Technology Program Management Model

+ U.S. Army Space and Missile Defense Technical Center _.h@' = ; &' Alignment Mechanisms Facilitate

» Logical methodology to guide technology managers e | B ) f Effective Communication
through the planning and development of their projects s, ° sathe process and =

+ Seven phases with exit criteria and deliverables 5 b o e k i Y

» Technology process reviews after each phase i E— ? i %9-_\ ==

* Currently in use by Missile Defense Agency, Defense B s T:Eﬂ r&% s
Threat Reduction Agency, Department of Homeland e St Iﬁ‘ ,;!-",TL%?/ o / e s
Security, Air Force Research Laboratory and Defense : G $ mﬁ@ﬁ ! %@1’@“
Threat Reduction Agency i [ N

L. Assessmant & Comendtment Procoss
JTATO[OM] & MTO Proposals|

=l Management (TATM) Proces
— Stable process agreed upon by AMRDEC and
PEQ Aviation
- User and sustainer are involved from start

- Technologies are judged on criticality and
sustainability as well as technical maturity

— dentify where risk reduction efforts are nesded
~ Basis for Technology Transition Agreements

+ DAUPOC for TATM and TPMM: Mr. Jeff Craver,
jeffray craver@dau,mil_(256-895-3453)
william.decker@dau.mil (256-895-3448)

P TATM

Transitioe Matric (TEMatrix)
iy = =

aijnyy Lt |- — _‘
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SharePoint enterpris
/ nt and documgnt TPMM v.3
/L Greprenggement platform Project Portfolio
4 Busine d e\‘ e
Budgeting Metrics
Spend Plans
Funding
Contract
Deliverables
o

s

ystem Engineering
module

Project Plans

TRL Checklists

Deliverables

Risks

Milestones

Mission
Strategy

[SharePoint 2010 Version is required]

= [TPMT Package Modules Can Work together or Separately]
( INTREPID

2013-10-30 DISTRIBUTION A: Cleared for Public Release, 3139 36




Understand User
Requirements, Develop
System Conceptand

TPMM Rooted in the Systems Engineering “V”

Demonstrate and
Validate System to
User Validation Plan

Validation Plan

3

Develop System
Performance
Specification and System
Validation Plan

Expand Performance
Specificationsinto Cl
“Design To” Specifications
and Cl Verification Plan

Evolve “Design To”
Specification into “Build
To” Specifications and

Inspection Plang

!

to Performance
Specifications

Integrate System and
Perform System Verification

3

Assemble Cls and Perform
Cl verification to Cl
“Design To”
Specifications

Inspect “Build
To”
Documentation

Fab. Assemble and
Code to “Build To”
Documentation

INTREPID

2013-10-30
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TPMM Rooted in the Systems Engineering “V”

TRL 1 TRL 2 TRL 3
Feasibility Formulation Proof of Concept
Identify th th ahead [Proof of
enti e path ahea
Understand User *User Need in a TRL Roadmap for ConceptRepo
Need, Develop/ldentify « Inltlal © tional Reaul ts Technology *Initlal Tech
Operational Requirements niti Vperationa quiremen Develonment Development
t &Stratsqgy (TDS'
k.
Prove the selected * Draft TD@
Develop Prellm Concept Description Technology fulfills the - Interest Technology
Technology Conceptand concept and Identify T .
Describe the Problem *Initial Technical Problsm P ransition
User/s Agreemsnt (TTA)
k.
Delineate the concept’s «Feaslbllity Stucy D,f.‘iﬁ'?fri':f:,ﬁ,’?.f ; LiLeea FIoSialy certRen
feasibility to be solved selected Technology to
technically «AoA/Formulation Plan the identified need
Sistﬂnagnﬂ_lneﬂlnu__ - O O B B B e e e e — l Il I O EE R OEE Ry
Design Enginearing
Support selecting | +Fgrmulation
Formulate/Design a *Lab Deslgn the technology Analysls Test
methodology to evaluate | *T1e¢h from Analysis of | Results
Technology Alternatives Alternatives Alternatives
; tModels £
¥
Perform AoA in a sFormulation AcA
laborato Lab t Findi
environmgn aboratoly Hindings Busds, The Engineering Desligr
TPMM Recommended Documentation of Systsme, 2000

INTREPID
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TPMM Rooted in the Systems Engineering “V”

TRL 4 TRL § TRL G
) : Demonstration/
Refinement Development Transition
UnderstandUser  |-Lab Test Stratagy Demonstrateand  |,gpgrational
Requirements, Develop Validate System to Prototype
System Conceptand DD User validation Plan Valldation
Lab Validation Plan +Updated TDS :
L
Develop System *Prelim Sys Spec Integrate Systemand  |* Final TTA (Commitment)
Performance Specification *Breadboard Laboratory Test Results Perform System + TDS/Acq Strategy
And Relevant Environment «Updated TTA (Intsnt) Verification to Roadmap
Validation Plan Performance Specifications . rina| sys 8psc
3 sRelevant Env Test Design o=
Expand Performance * Update Tech Reqmts Assemble Cls and anufacturing Plan
Specifications into ClI Eunctionallty A | Perform CI Verification +“lllities” Dogumesnted
“Design-to” Specifications unctionality Analysls to Cl “Design-to” «CTE
And CI Verification Plan eInidal “likdes™ Plan Specifications |dentification
Design Enginearin
Evolve “Design-to” Deslgn Codes +8ys Conflg Formally
Specifications into «Exlt Criterla !j‘SRECt t‘i Controlled and
“Build-to” Documentation Build-to™ Documented
And Inspection Plan *Risk it Documentation | . 4ece Spsc

Fah Acssemble and ras:sboard Relevant
Code to “Build-to” Environment Test Results

_ Documentation Buede, The Enginesring Design
TPMM Recommended Documentation of Systems, 2000

INTREPID
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TPMM ®

On Auq 30 2011 a US Patent was Awarded for TPMM :

»To: US Army — SMDC LT
LISHEED |05
e For Inventors:
» United States Patent o) Patent No.: US 8.010.584 BI
Craver et al. 45} Date of Patent: Sug. 30, 2011
* Mr. Jeffrey Craver (DAU) .
S RELATHWSAL DATARASE SME TN PO B II:" — Lir'; T
1 1 TECHSOLOGY FROGRAM MANAGEMENT MOONCIE Al 22006 Shak
e Mr. Michael Ellis (DMD) PLOGY PROGIAMAMANAG IS Al* 2010 MGl et
51 leventors: Jeflrey T. Craver, Mendiamille, Al OTHER PURLNCATHONS
%1 Michacl 5. Ellis, Hunstvilke, Al
15 L 5 s T S T L=
™= I scicine, Tockask A
L] wasrgnew:  The Unbied Ststes of America, o et skl May 7005, pp C-1 o <41, scoosed Aag, 15, N
n.pn-q.m dh l:h STTE I-n of the bips . acx sk mil Cred At b anpe P - 1854 Sk pmasmee
Lrmay, Wa LA T I—
wepa
e 1S Surbpoct w0 any disclamer, (e borm of thas fonse Aoquesstiond ashebook. { hapier 1 4 ¢ hmdogy “am
puicnt i exiended oo adjusted snder 35 ity and Techaology Meslisess Ascssments” Jul 04, 4 pp
LR 1 54{h) by 457 davs. pocessend  Aug I8 1 Woipa koo s peadl g [ U
1 £ bl T 4 ek 10 115
wppl. Moo 12AE 128 Crwer, Jefiney T. And Michae] 5 s, |'mied Sanies sy Spae
amd Wiimsillc fems: U omrmandd, A *rogram Yian L -
Sep. 11, 2008 Wistel Mamus W, 129 py
Heluied 1.5, Application Dueis X
il appdcation ™ WA T IR, hiled om Sop Frimary Fussmimer M darmemaal] A
4=x
ki, 71 Grilw
[ T ] | -
f:'w 508 :.:_I:_ ABS THALCT
) &L MTNELL: TOTRRE: 715227 7] 5255 A Technology Progmm Mamagement Model (TPMM) for
1 Field of Classification Search ORI iy s
T LS X
Sew apelicat fike lor complete scanch hidor
Reloremoes  ed
% PATENT N 1UMENTS

“The TPMM Provides a Standardized Approach to Technology

Development that Incorporates Systems Engineering and Programmatic

INTREPID Principles and Practices”
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TPMM Metrics Support Decision Making

TPMM Output Priority 1 2 3 4 5
Pushing the Hard Push on Breakthrough
Technology Advancement Degree of Difficulty (TADZ) 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 TAD?)

* 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

@EF“D [*Criteria Should be Tailored to the Technology Enterprise]
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Create an environment in which The S&T transitions Technology-
based solutions to an Acquisition Authority in response to
documented end user capability needs/requirements.

Maintain a balanced Technology Portfolio where investment priorities
are aligned to Mission Strategy and customer needs .

Improve project management performance in the areas of
requirements traceability, system engineering rigor, transition focus,
and maturity assessment.

Achieve consistency and quality in planning, execution, and reporting
across the S&T portfolio

Replace “informational” calendar-driven Project Technical Reviews
with “decisional” event-driven Reviews IAW the Project Plan.

INTREPID
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TPMM Investment Decision Guide

Project Initiation/Investment Decision Checklist

Branch = AAAA Project = Name Date = YYYYMMDD
Ye
Description s [No|N/A| Comments Actions
\/alue to the Warfighter - why are we doing it? dentify the Impact to the Operational Prototypes are frequently builts
- Should answer the "So, what?" \Warfighter/Military Significance of jand 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
aligned fo the Strategic Mission
Who are we doing it for? Vv 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? 1 TEL last achieved nteractive SEM Example
The technology development phase
WWhat technology readiness level (TRL) is it? Vv that will begin the cycle Fxecute TRL X Planning Checklist
[> 33] (High Risk)
Evaluate Metrics and calculate Risk {: 3: gﬂ: : gg% :T;\gi?;zmm
What are the metrics? \ Summary Score [<10] is considered “On Rails"
s the technology out of a Vendor
What have we accomplished - current and future? v RAD or University R&D Provide TRL Roadmap Example
dentify year that a Capability
When will it be delivered? Vv Demonstration is estimated for Provide TRL Roadmap Example
Transition planning should start with
What is the transition plan? \J the development of a TTA Provide TRL Roadmap Example

INTREPID
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