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Space and Missile Defense, Technical
Center

Mission Is to “Successfully support the
transition of evolving and mature
technologies to customers.”

Tecnnology Program Managerment
Model (TPMM)

“Secure the High Ground”



technology maturity, |-(5

Multi-dimensional

(1))

Current state of technology I
development (TRL measures this one).

Amount of development |
work remaining.

Difficulty of remaining work. -

Predicted supportability |
of final product.

Interoperability with existing |
systems or products.

Manufacturing and producibility. |

Documentation. +

Assessment ~ programmatic maturity,

Customer focus. |-

developer maturity,

customer maturity.

Capability to perform. }

Process maturity. |

Past performance |-

Readiness to receive |
new technology.

Corporate / organizational culture. }

Infrastructure ]-

“Secure the High Ground”
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Quantitying the £ffects of
Imrature Technologies

According to a GAO review of 54 DoD programs:

 Only 15% of programs began SDD [after MS B] with mature
technology (TRL 7)
e Programs that started with mature technologies averaged
9% cost growth and a 7 month schedule delay
 Programs that did not have mature technologies averaged
41% cost growth and a 13 month schedule delay

« At critical design review, 42% of programs demonstrated
design stability (90% drawings releasable)
e Design stability not achievable with immature technologies
* Programs with stable designs at CDR averaged 6% cost growth
 Programs without stable designs at CDR averaged 46%
cost growth and a 29 month schedule delay

Source: Defense Acquisitions: Assessments of Selected Major Weapon Programs, GAO-05-301, March 2005

“Secure the High Ground”
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Science Fal

Whny Do Imrnature
Technologies Transition?

User
. \ W
Concept Refinement Phase 5% Technology Development Phase
{

O /A%\dﬁig A
A B
Draft Final
ICD CDD CDD
Conduct

TechH Devélopment 1

Unstandardized maturity assessment

6.1

(o)
Hobby Shop 'I%T/Development 2

6.3

TRA

Funding-driven maturity assessment
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Hey Buddy - | OWN The
Requirements!

| Want it All!!
| Want it Cheap!
| Want it Now!

Gotta be small,
lightweight,
and 99.99% reliable

 Threat Driven

» Soldier-Proof

» Fieldable

* Meets Mission Needs
« DOTMLPF

' | am understaffed
to do that

“Secure the High Ground”



Your next chance for
funding is 5 years
down the road — stud!

My prime
can do that!!

| NEED a
REQUIRMENT

LN S

You forgot about
the “illities” I!!

*Reliability
«Availability
*Survivability
*Maintainability
*Deployability
sSustainability
Human Factors

*Affordability
Interoperability
*Transportability
*Environmental
*Maintainability
*Manufacturing

*Producibility

*Technical Data

«Safety And Health Hazards
sSupportability

*Supply

*Equipment

Manpower And Personnel

*Value Added
«Capability

*Probability of Success
sAcquisition Strategy
*Budget (LLC/POM)
«Schedule - WBS

*The System “ approach”

“Secure the High Ground”



“Perspeciive of

(‘AQ— J)
ST

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

eConstraint
e|[nnovation

My S&T job is my
life - If | finish it —
then what?

S&T does not require
a process — | have
been doing it for years

*Technical “break-thru”
*Performance Goals
*Risk

*Cost Estimate.

*Program Plan If you “Push” long

' ina i h —they will
*Build a prototype Marketing is not enoug
part of S&T come!

Customer role

IS to Integrate

“Secure the High Ground”
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Transitioning Technology

Technology Management vs. Transition Management

Transition Management

e Transition an afterthought

» Technologist still tinkering Typical

Paradigm

 Not knowing when you're finished

 Not knowing when technology is needed

Technology Management

—

“Secure the High Ground”
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Technology Readiness Levels

DoD 5000.2-R

. Basic principles observed and Lowest level of technology readiness. Scientific research begins to be translated into
reported. technology’s basic properties.
Invention begins. Once basic principles are observed, practical applications can be invented. The
i Techr:_olng_y cfo;nceplt a:ddlor application is speculative and there is no proof or detailed analysis to support the assumption.
appiication formulated. Examples are still limited to paper studies.
. Analytical and experimental Active research and development is initiated. This includes analytical studies and laboratory studies
crtical function and/or to physically validate analytical predictions of separate elements of the technology. Examples

characteristic proof of concept.

include components that are not yet integrated or representative.

. Component and/or breadboard Basic technological components are integrated to establish that the pieces will work together. This
validation in laboratory is relatively “low fidelity” compared to the eventual system. Examples include integration of “ad hoc”
environment. hardware in a laboratory.

. Component and/or breadboard  Fidelity of breadboard technology increases significantly. The basic technological components are
validation in relevant integrated with reasonably realistic supporting elements so that the technology can be tested in
environment. simulated environment. Examples include “high fidelity” laboratory integration of components.

. System/subsystem model or Representative model or prototype system, which is well beyond the breadboard tested for level 5, is
prototype demonstration in a tested in a relevant environment. Represents a major step up in a technology’s demonstrated
relevant environment readiness. Examples include testing a prototype in a high fidelity laboratory environment or in

simulated operational environment.

. System prototype demonstration
in an operational environment.

Prototype near or at planned operational system. Represents a major step up from level 6, requiring
the demonstration of an actual system prototype in an operational environment. Examples include
testing the prototype in a test bed aircraft.

. Actual system completed and Technology has been proven to work in its final form and under expected conditions. In almost all
qualified through test and cases, this level represents the end of true system development. Examples include developmental
demonstration. test and evaluation of the system in its intended weapon system to determine if it meets design

specs.

. Actual system proven through Actual application of the technology in its final form and under mission conditions, such as those

successful mission operations.

encountered in operational test and evaluation. Examples include using the system under

operational mission conditions. .
P “Secure the High Ground”
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Technology Readiness L

In what way will this
technology Add
Value to the End

What Programmatic &
System Engineering
tasks should be ies.

| When should |
performed during each and developmeﬁ>\/initiated. This incl
d

Stage of Development? te analytical p\/ictions of separate know who _my
at ar -ated or reps Customer is?

tual system. Exampre

bry studies
ples

asic technological ¢
is relatively “low fid:
hardware i

0gether. This
tegration of “ad hoc”

4.

When should |
know what the
requirements
for the
technology are?

readboard tech basj

egrated with reasonabl
ulated environM

At what point will
the technology
be transitioned

hesti a high fidelit to a Customer?

7. System protohme demonsty= . ~rototype near or at pla perational system. ents a major step up from revel 6, requiring
i 2 the demonstration of g | system prototype in : ent. Examples include
How will my testing the pigigiuas ed aircraft. What is the

8. progress be What are the i its fing® = definition of a ;S-d'n allmostatlll
. . e Sy:¢ o) e developmenta
measured? C”te”a. for ende\ R CCEsS meets design
completing a
9. Actual Sy>- arough Actuad TRL? ] its final form ano onditions, such as those
successful mission operations. encounteretmrs ——=st and evaluation. Examples include using the system under

operational mission conditions. .
P “Secure the High Ground”
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Stage — Gate Type Process — all businesses have “a process”

dea ~ Gate Gate Gate

Task —» ‘ ‘ ‘ ‘ ‘ ‘ Successful
Problem — o Stage 1 é Stage 2 Stage 3 Product

» Each Gate is a decision point for the program to move to the next stage.
— Decision to Go / Kill / Hold / Recycle

» Each Stage is measured by:
— Metrics Goals — Deliverables
— (Exit Criteria) — Funding allocation

Everything We Do is a Process

“Secure the High Ground”
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FIrst TRA Requirernent

User Needs & Process entry at Milestones A, B,or C
Technology Opportunities Entrance criteria met before entering phase

Evolutionary Acquisition or Single Step to Full
Capability

(Program
A B \Initiation) C |IOC FOC

Concept Technology System Development Production & Operations &
Refinement| Development & Demonstration Deployment Support

Design FRP
Soncept O Readiness LRIP/IOT&E 0 Decision

Review Review

Pre-Systems Acquisition Systems Acquisition Sustainment

DoD 5000 Metric
»Technology Readiness Assessment (TRAS) - Required at MS B

»TRAs using Technology Readiness Levels (TRLS)

“Secure the High Ground”
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Solution?

According to a GAO review of 54 DoD programs:

e OnpelB0% of nraarame hanan SNN Taftar MS Rl wwith matira
tecl A standardized assessment
process based upon a System

Engineering- and Programmatic-

. Al based TRL criteria set applied

de earlier in the process.

S s I u I WA RNT ] T\ AT T\ VAN T v TTTITALUIEI W L\ UT T TVIT \Jv o d

* Programs Wlth stable deS|gns at CDR averaged 6% cost growth
« Programs without stable designs at CDR averaged 46%
cost growth and a 29 month schedule delay

Source: Defense Acquisitions: Assessments of Selected Major Weapon Programs, GAO-05-301, March 2005

“Secure the High Ground”
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Transitioning Tecnhnology

Technology Management vs. Transition Management

EARRERRIL UL Lo UL LR UK E XX XY Y XY R Y =

. Balanced
e Transition an afterthought

. Integrated Transition Management Sk
1 ypivdl

« Technologist still tinkering Paradigm

* Technology Readiness Assessments

 Not knowing when you’'re finished
* Technology Advancement Assessments

 Not knowing when technology is needed
« Technology Transition Agreements

“Secure the High Ground”
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Technology Pragram
Midnagement Wodel
(TPMM)

Ver. 2.0 Reference Manual

y.|
T g
't.::-‘v’ U.S. Army Space and Missile Defense

“Secure the High Ground”
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Concept Refinement Phase

- Aligning TRLs

Technology Development Phase

¢
<

—

System Development & Demonstration Phase

DoD 5000

System Integration .3 System Demonstration
| R
TRL 1 TRL 2 TRL 4 TRL 5 TRL 6
1. Basic principles 2. Technology 3. Analytical and 4. Component and/or 5. Component 6. System/
observed & reported concept and/or experimental critical breadboard validation in and/or breadboard subsystem
application formulated function and/or laboratory environment validation in model or
characteristic proof relevant prototype
of concept environment demonstration
in relevant

S&T Community Activities

“Secure the High Ground”
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- Aligning TRLs & DoD 5000

Concept Refinement Phase Technology Development Phase
TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6

1. Basic principles 2. Technology 3. Analytical and 4. Component and/or 5. Component 6. System/

observed & reported concept and/or experimental critical breadboard validation in and/or breadboard subsystem
application formulated function and/or laboratory environment validation in model or

characteristic proof relevant prototype

of concept environment demonstration
in relevant

environment

Discovery Formulation Proof of Refinement Development Demonstration
Concept Transition
Develop an Idea Develop a Concept Proof of Concept Demonstrate Key Demonstrate Demonstrate Prototype
Based on Threat, and approach Technologies Work Components Work [[fReady for Operations
need, User Rgmt, gtound(?ggt Trade Develop General Together With/as System
Other Technigal Demonstrate Increased
Perform M|||tary Ut|||ty Requirements Refine Requirements Finalize Capabllltles
Identify Pertinent Analysis Requirements
Military ID cross . System Eng Plan Develop Transition
Application & a Perform Paper technologies Develop Transition |[[Agreement
Potential Studies Develob Draft Tech Update Tech Plan and Gain o
Customer(s) Identify specific DeveIoBment Development Strategy gustomelr Acquisition Strategy
custorer(s) Strategy pprova .
_ TTA —Intent TTA — Commitment
Analysis of TTA - Interest

Alternatives

“Secure the High Ground”
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Whny Do Imrnature
Technologies Transition?

User
. \ W
Concept Refinement Phase 5% Technology Development Phase
{

@ MS MS
A B

Draft Final
ICD CDD CDD
Conduct
TRA
°
el

Science Faif Tech Devélopmnt 1

Unstandardized maturity assessment

o (s2) "
Hobby Shop 'I%T/Development 2

Funding-driven maturity assessment

“Secure the High Ground”



Aligning (ne Tecnnology with
DoD 5000 MS's

TPMM V-2 defines the Concept Refinement Phase }ﬁiﬁ%%echnology Development Phase
process and transition - w
. A
mechanisms to help tech
programs align with Draft Final
Acquisition Milestones ICD CD/I'D CDD
—
n t
O / Conduc
Alignment Mechanisms TTA TRA
a
/TR0 /TR0 TRL
Feasibility Formulatio 2 Proof of Breadb rd Brdssboar > Prototype °
Study Analysis Concept Validati Vdlidation Validation
Report Report 19 Analysis Analysis ©)] @
, Report Report [ BreadRoard
o 7
~ Laboratory
\ Validation
. T
~ Update Tech
. Dev Strategy
\ N
~ . Intent Lavel
~ .o . TTA
-_—, - m w > /
? Technology <G
o1 @ 63 Program Review N;l:ﬁ
(TPR) Phase
Hobby Shop Tedh Development 2 Pi"
| , | S

“Secure the High Ground”
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A systemaitic Development Process

| |
Discorery () Formuston 5 E2L [ Refremet ) Dovlprent_ [PTSIN tsrstn  TDS establishes common
Feasibility Formulation Proof of BreadBoard BrassBoard Prototype oo
Stuct Analysi c t Laborat Rel t E Rell t E | d
i e analysis | Vaiidation ||| Valdation [l Validation anguage ana vision
Initial Tech Update Tech Update Tech Update Tech
T e Dev Strategy Dev Strategy Dev Strategy Dev Strategy
Next Next D[zi:trlTEIe_FeAst Inte;ll\evel Cf:,zi;r'nr;nt L DAU adopted TTA
Phase Phase
Plan Plan
e Program reviews include a
€ ot oL Next Next Next Next
: : Ph Ph Ph Ph TRA d TAA
Plan Plan Plan. Plan. / an a
ABAHDOH ABAHDOH —
PROGRAM PROGRAM
T T 7 T
ABANDOH ABANDOH ABANDOH ABAHDOH
PROGRAM PROGRAM PROGRAM PROGRAM
L @D @ ©) @ ® ®
Discovery Formulation ‘ Proof of Refinement I Development |Demonstmml Irmwn::l
Concept Transition i
Pregrammatic
:
Programmatics
Technical
“Feasibility =
Stidy - -
dy 1
e System Engineering i
akeholders pe
O . ' i
-y ¢ a5
Transition Management
Tormuon report rerone Components A Capabities
. . . - . = ;
Multi-Dimensional criteria set Doster  yer B T
. . LG briefed Customer Approval  ‘MOA
Deliverables
provides a comprehensive . W b
& AoA TEMP *Acq Strategy
TRL Assessment AT i




Tra

Imolement New Tecnnology

itlon Agreement (TTA)

Helping manage the Technology Transition by
= formalizing development requirements
= establishing timelines for technology insertion
= establishing plans for integration into target Acquisition environment

Key Indicators Description TTA Version
Interest Intent Commitment
Performance Definitive, complete, measurable performance | Not Likely Yes Yes
Requirements & physical attributes parameters to be
tracked.
Performance Thresholds Minimum acceptable performance threshold Not Likely Yes Yes
has been identified
Performance Current performance of the technology/product | Maybe Yes - Lab Yes - Relevant
Demonstrated (Simulated) Environ
Test Planning Conditions under which technology/product will | Not Likely Yes - Lab Yes - Relevant
be tested/demonstrated prior to delivery Environ
to acquisition
Operational Environment | The environment in which the technology will Maybe Yes Yes
operate has been defined
TRL at Transition Estimate of the transition TRL coordinated with | Maybe Yes Yes
the program office

“Secure the High Ground”
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TPMM v.

2 lat=2Yad /
Engineering \
TRL 4 TRL 5
. Demonstration
Refinement Development eTanzitia(l)no /
*AoA
Understand User
Requirements, Develop "Lab Test Strategy Demonstrate and *Operational
System Concept and «IDD Validate System to Prototype
Lab Validation Plan e User validation Plan Validation
* A

: v

-CDD Integrate System and

* Final Transition Plan
e TDS/Acq Strategy

Develop System

Performance Specification «Prelim Sys Spec Perform System Roadmap
And Relevant Environment Initial T tion Pl Verification to
Validation Plan R S110N Flan Performance Specifications #Sys Spec

*Relevant Env Test Design

A 4

*Tech Req

Expand Performance
Specifications into ClI
“Design-to” Specifications

*Functionality Anl

«Initial “lllities” Plan

And CI Verification Plan

Assemble Cls and
Perform CI Verification
to Cl “Design-to”
Specifications

Systems Engineering

\ 4

A Design Engineering

Evolve “Design-to”
Specifications into
“Build-to” Documentation
And Inspection Plan

*Design Codes

*Exit Criteria

Inspect to
“Build-to”
Documentation

*Risk Mit

Fab Assemble and

Code to “Build-to”

TPMM Recommended Documentation Documentation

» Brasshoard
Relevant
Environment
Test results

Manufacturing Plan

*“illities” Documented

+Sys Config Formally
Documented

e|nterface Doc

“Secure the High Ground”
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Example Tnread -

Capaollity/Requirement

Define User
Need/Utility

Each activity set is threaded to
provide an evolutionary effect
from Discovery through
Demonstration/Transition

Formulate and Prove
Technology Concept

Align Proven Concept with ;
Acqwsmon Program Capablllty ;:i

Transition\Qualification

Develop Functional Requirements
Requirements

. 6
Develop

Develop Operational ]il

Performance 3 Requirements
Requirements

“Secure the High Ground”
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T sysiem engineering Threads X

8 TPMM Administration Tool
File Import Export View Help

Include Dep Threads  |Yes

Include Pred Threads |Mo

Include Qrphans Yes W

=- Swte.-rns Engineering
- Conduct a functional analysis flowdown of the technology system.

- Define how and where the system will be used and potential applications

- Define Key Technology Reguirements And Specifications

- Define measures of effectivensss

- Define the system element|z).

- Define the system interface requirements for the technology.

- Define the system peformance reguirements for the technology.

- Define the system physical requirements.

- Describe any other considerations included during the analysis and evaluation
- Descrbe conclusions from the analysis and evaluation of each solution atemati|
- Descrbe the analysis and evaluation of feasible solution atemative

- Descrbe the analysis results of each solution attemative.anchitecture.

- Descrbe the analytical tools, study results, and processes used for the assessn
- Descrbe the architectural synthesis process leading to optimization.

- Descrbe the crtera used in the selection process, including key peformance p
- Descrbe the utility analysis results (Mil or other), including user benefits and prel
- |dertify Preliminary Tlities™ Requirements

- Refine the constraints

- Refine the operational and mission reguirements/objectives

- Refine The Operational Concept i

2. Define system
performance reguirements
for the technology.

- Refine the system functional requirements Deliverable |quf of Concept Report 2h v1 (Proof Of |
- Specify the technology advancement degree of difficulty index for the selected
& Transition Management || Cat/Sub-cat |Ted'm4'c:a] : Systems Engineering

< i [ >




TPMM supporis KL
Integratiorn

TRL (2 3
- MDA/AS EMRL for TRL 3
Concept Performance predictions of elements
S of technology capability validated by
TPMM Activities 3.1.a | Analytical Studies details
- . P ) Performance predictions of elements
| * Describe The Analytical < of technology capability validated by

| Studies Conducted 3.1.b | Laboratory Experiments details

e Describe The Laboratory 4———

Performance predictions of elements
' Test(s) Conducted P

of technology capability validated by
| 3.1.c | Modeling and Simulation details

* Describe the results and < ‘

scenarios of the Scaling studies have been started.

modeling and simulation 2 Define the goals of the studies and
studies i how the goals relate to the BMDS
: 3.2 mission.

* Refine the System <

_ Preliminary performance

I Physical Requirements 1 I
‘ characteristics and measures have
| * Define the system 1 been identified and estimated.
|5 \ interface and 3.3 Quantify level of performance.
performance Cross technology effects (if any) have
requirements begun to be identified. Identify other
_ . P | new or in development technology
= * ldentify H.T.I - that could increase performance and
opportunities 3.4 reduce risk.
* Models And Simulations ¢f——— Design techniques/codes have been
Develop/Update/Validate identified and defined to the point

where small applications may be
3.5 analyzed/simulated. Provide details.




TPMM v.2

A Breadboard Laboratory Validation Report Was Completed

The explaration of objzct ves of the breadboard laboratory walidation aralyses and testing are sufficient.

The various test configuraticns were adequately explained and he key “unctions and suksystems of each were
identfied.

"
The Technology Development Strategy was Updated (Part 1)

A project organization has been cocumented that includes roles and respons bilities

 The Technology Transition Agreement was Updated

Assessrment Criter)
h

Refinement Phase (TRL 4) Assessment Criteria Checklists

(@h)

The status to the currant state of the technology development and transition activity iz providad.

The current state of developrment has been Summarized

The appropriate version of TTA has been developed

Euxit Criteria for Transition Has beed determined

A Reguirements Officer and Capability Requirement Basis have been identified.

hdajor program abjectives hawe heen developad

Frojected initial op erational capability date is reasonable and has been coordinated with the Target Acguisition Pragram

|dentify personnel responsible for day-to-day programydpraject management

The technology needs of the acquisition program that S&T is expected to provide have been identified

Risk Ma
producal]

Relatative baneft to meeting specific Acg Program Capability has been shown

Transitio

Fealistic Need Dates for meeting Specific Capabilities were developed
A contra

The estimated Technology Readiness Level (TRL) far each technology/product need identified was “alid and has been Effectively
Coordinated between the S&T group and the Acguisition Program.

Customd

A plan fo

The process far integrating the technolo gy/product into the acquisition program was adequataly describad.

Identify the Sustainment officer responsible for identifying resourcing and executing Sustainment after transition. Include contact
irfarrnation.

The present version of TTA has been approved and signed by all necessary parties.

O OO OO0 OO00Oo00onod

TRL®) TRLA)

BreadBoard
Laboratory
Validation

¥

Update Tech
Dev Strategy

¥

Intent Level
TTA

o []=
TRL4? /

Mext
Phase
Plan

i

AW ANCE

THE
PROAG Eﬂﬂ/
T

TAA

e High Ground”
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TPMM v.2
Technology Advancement

Assessment Criieria

Development Phase (TRL 5) Entry Criteria Checklist (partial) TRL3) TRL&)
Develop a Brassboard Laboratory Validation Plan for use in Development BreadBoard
Laboratory
A Brassboard Laboratory Walidation Plan was developed validation
The purpose described for validation testing is adequate Y
Update Tech
The explanation of objectives of the Brassboard laboratory validation analyses and testing are sufficient. Dev Strategy
¥
The key performance parameters of the system that will be validated were properly identified Intent Level
TTA
The wvarious test configurations were adequately explained and he key functions and subsystems of
each were identified.
TRA
. - . - HCH IEVE
ltemns to be tested in the BErasshoard Laboratory Validation wers identified ’/\ TR L47
The Testing environment was sufficiently described
o e Next
Al external systems participating in the test were identified Phase
All organizations participating in the tests to include any external organizations were identified. Plan
A schedule which shows a timeline for each planned test was provided.
A0 ANCE
All operational considerations for each test were described. PE;'B'F‘EM/
T
The methods for determining results based on content, guality, quantity, completeness, were described. \r

“Secure the High Ground”
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TPMM Value-adcded

3. Analytical and 4. Component

1. Basic principles 2. Technology experimental critical and/or breadboard 5. Component 6. System/subsystem 7. System prototype

observed & reported concept and/or function and/or validation in and/or breadboard model or prototype demonstration in
application characteristic proof laboratory validation in demonstration in operational
formulated of concept environment relevant relevant environment environment

Discovery Formulation Proof of Refinement Development Demonstration/| Integration
2 Concept 5) Transition

<ontir]1uous Customer Involvement Leading To Technology In[b

Transition Management
* Defines activity-based phases and gate reviews for each TRL (TPR)

» Establishes exit criteria & deliverables for each phase (TRA)

* Reinforces System Engineering and Programmatic Principles (TAA)
» Facilitates alignment of S&T with Acquisition Programs

» Early focus on successful transitioning (Evolutionary TTA)

Technology Management

Standardized Management Model
For Technology Maturation




TPMM Related to MDATM

technology specific assessment .- Bl
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M Tachnology Development Strategy |
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naw technology, P e i Transilion Management Plan EE}--'— Transitian Agreement

~ e ransition Managemant
cuslomer maturity. 4= el -
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Infrastructura |' Dol allghinvent with customet e DoD terminology and alignmant |
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=
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TPMM Surmrnary

Increases the probability of successfully fielding the right technology

solution at the right time by:

e Standardized process based on a validated development model
o Provides a system-engineered activity set consisting of technical, programmatic, and
transition management activities
o Establishes common language
0 Supports continuous improvement through incorporation of lessons learned across
enterprise
o0 Reduces gaps in program execution to successful transition

e Standardized TRL-based Technology Readiness Assessment
e Provide consistency in Development method and execution

Increases productivity of program management enabling an S&T

Organization to be more responsive to emerging needs such as:
¢ Fulfillment of the DoD 5000 technology development & assessment process
e Real-time enterprise-level TRL-based metrics for all S&T Programs
e Visibility into all aspects of the program portfolio execution

o Program Justification (Auditing)
e Answer Maturity Trade-off requests

o Tools for self-assessment of technology maturity for down selection

“Secure the High Ground”
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Q&A

Jeff.Craver@US.Army.Mil
256-955-5392
256-337-6557

http://www.tpmm.info

“Secure the High Ground”

34



Additional
INnfo
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CD -
A »
Discovery d—) Formulation é) g;?}%fe;ft }r?g?efinement Development 8)De_|rtlr<;?]:':triaotn

=00 T1TA || 2= ] TTA \—ﬁﬂ TTA
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Transition Management
» Develop an * Develop a * Proof of * Demonstrate * Demonstrate * Demonstrate
Idea Based Concept Concept and Key _ Components Increased
on Threat, approach Technologies Work With/as Capabilities
need, User * Conduct . Work Together System
Rgmt, Other Trade » Analysis of S
Studies Alternatives » System Eng  Finalize
Plan Requirements
» Perform * IDcross
Paper technologies

Studies

Technology Management

Program Management
Develop and Manage Program Plan



ERINT Program Plan Schedule
w/ TPMM Overla

TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL7,8&9
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New Features:

Tailorable and Flexible —
Updated and aligned Exit Criteria and Deliverables
Focused on Transition and Requirements

Activity set developed in database in prep for
automation

Integrating Customer Requirements and other
Readiness levels

Whnat's New in Vers

Structural Differences:
= TRL phases have been redesigned
= Deliverables have been adapted and

on 2 e,

=)

expanded to align to DoD 5000.2

= Systems Engineering Activities has

been expanded with detailed fidelity
and task breakdown

category and threaded

= Activities have been classified by

Discovery q Formulation

ABANDON
PROGRAM

Formulaticn
Analysis

Proof of Refinernent DereRoe iDemonstrationf
2. Concept 13/ i4 P

(5)

Transition (5) I"tegraion

Proofof |w BreacBoard 1 BragsBoard |w Prototype

L Concept Laboratory RelevantEnv Relevant Eny

Analysis Validatich Validation Validation
1l

[] ]
Draft Interest i Intent Level i
Level TTA TTA

M o

L
Initisl Tech J Updats Tech [of | Update Tech |l Update Tech
Dev Strategy ||| Dev Strategy Dev Strategy [ Dev Strategy
1]

Commitment

Level TTA
N
@ ¢ HHENE i M}H\E\\IE'\ Qm’
TRL? TRL? TiL?
Next Next Next
Phase Phase Phase
Plan Plan Plan
L g
AAAAAA AT ANCE
THE THE
PROCRAN PROGRAM
1 P
ABAHDON ABANDON ABANDOH ABAHDON
PROGRAM PROGRAM PROGRAM PROGRAM
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Technology Management
Using TPMM v.2

TPMM v.2 provides standardized:
= Planning — Provides tailorable activity set for each phase
= RFP Development
= TRL Roadmap
= Management — Executing tailored criteria set —
= Deliverables
= EXit criteria
= Mechanism — transition and DoD 5000 alignment (TTA & TDS)
= Assessment — Evaluating data from tailored metric set
= Technology Readiness Assessment
= Gap Analysis (Risk Assessment)
= Technology Advancement Assessment
= Deliverables — final product
= Deliverable correlation
= Templates & Examples

TPMM v.2 is a common yard stick to plan and measure technology

development and tranSItlon “Secure the High Ground”
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AN

TPMM V.2
Artifacts/Products/Tools j

FP
Dev

“Secure the High Ground”
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Increases the probability of successfully fielding the right technology

solution at the right time by:
e Standardized process based on a validated development model

o Pr matic, and
tray
o Es
o Su 2d across
en
0 Re
e Standa
e Providé
Increas: S&T
Organiz 1 as:

¢ Fulfillment of the DoD 5000 technology developmeﬁt & assessment process

e Real-time enterprise-level TRL-based metrics for all S&T Programs

e Visibility into all aspects of the program portfolio execution
o Program Justification (Auditing)
e Answer Maturity Trade-off requests

o Tools for self-assessment of technology maturity for down selection

“Secure the High Ground”
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Knowledg
Based

Common

Language

Standardized

Process

Knowledge
Management

Mentoring
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DJe] DR0]0]0

Alignment
Document TRL-based

Templates Roadmap

- Multi-
=g Knowledge Dimensional

Activity Assessment

Set Based Tools

System

Program

Mgmt Feedback
Activity Driven
Set

TPR Transition
Exit Criteria Focused

“Secure the High Ground”




+ Department of Homeland Security *SOCOM
>EXploratory Program Process » TPMM flow process
>DHS customized TPMM application »TTA/TDS Development

+ Defense Threat Reduction Agency  <Defense Acquisition University
>Web-based Tech Tran Agreement » Best Practice classes
>DTRA customized TPMM application »Speaker at workshops

+ MDA *UAH
> Kill Assessment Technologies (KA) » Guest speaker at SE Short
>QS Course
+*NASA

» TRLs Definitions

“Secure the High Ground”
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TECHNICAL PROGRAM
MANAGEMENT MODeL

 Focused on providing a tailorable model for Technology Development.
« TRL Assessment — Validated Exit Criteria
« System Engineering Process - Aligned To TRLs
e Programmatic Planning
MDA Criteria (HW/SW/EM) Readiness Assessments
 Focused on Successful Transition

* Increases Probability of Customer Acceptance and Funding Support

 Improves Documentation Process to Support STO/ATD/ACTD
Nomination Process or Transition to an Acquisition Program

[“TPI\/IM: A Model for Technology Development and Transition,,}

“Secure the High Ground”
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