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T&E: Where Science Meets Success

An Approach to Implement
DODI 5000.02 and Shift Left
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Bottom Line Up Front

* New DODI 5000.02 adds:
— Earlier documents & decisions
— Urgency of ongoing acquisition challenges
o DASD(DT&E) initiative to “Shift Left”
— Critical to success of new DODI 5000.02
— Relies on early info, better synchronization

Analysis Science / T&E Principles can help




™| _’_’&;
Jn‘A D Scientific Innovations... ! B o =
— Warfighter Solutions. PR 9 /
JOINT RESEARCH AND DEVELOPMENT

>

The Backdrop: Big Acquisition “Big A”

Joint Capabilities
Integration &

Development
Defense . System (JCIDS) _
Acquisition Planning,
System Programming,
Budgeting &

Execution (PPBE)
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Big A Challenges

 Technology Readiness Accuracy
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Source: ITEA Nov 13 Tutorial, Brown, Bell
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Big A Challenges and Their Sources
Historical Problems | Source of Challenges

e Lack operationally ¢ Lack of supporting
relevant T&E and analyses, understanding
‘equirements of gaps, missions

e Cost/schedule * No traceability across
OVerruns assumptions/parameters

e Decision difficulty e Info disconnects

Need to tackle Big A challenges at their roots
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Urgency of Improvement: The Perfect Storm

Defense
Acquisition PPBE
System
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Interim DODI 5000.02 Challenges:
Increased focus to pre Milestone A, B

Capabllity Dn“rnpmun'l Full-Rata Initial F |
Davelopment Froduction Operational perational
Document (CDD) Pupasalﬁ {RFPI (FRP) Capability bility

‘u’alidatlnn Release Decision Decision  (10C) iFf-’c?’C
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Engineering&

Mate
Solution |Maturation & Manufacturing F{Hﬂcﬂtm Deployment & Support
Analysis Risk Developmant
Reduction {>oTaE Sustainment
OO OO0 O OO O
ASR SRR SFRPDR CDR TRRSVR

Users, S&T, T&E advise PM at Milestones
but the horizontal blocks are still stove pipes!
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SYSTEMS ENGINEERING

PEIENE BT Operation and . Operation &
WLk il Maintenance Plan ©  Maintenance
Concept ?f » Validation Plan > S.yst_em
Operations Validation

System Acceptance System
Requirements Testing Plan > Verification
& Deployment
High-Level
Design & Integrator’s Subsystem
Subsystem Testing Plan Verification
Requirements

7N\

Detailed ) )
Design Unit Testing

Software Coding
Hardware Fabrication
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Basic Analysis Process
“Formulate Problem

Develop Model

Define Alternatives

‘Select Inputs/Parameters

‘Characterize Alternatives

{Implement J

{ Reassess }

10




™ '@
Jn‘A D Scientific Innovations... ? /" = I~
— Warfighter Solutions. R /
JOINT RESEARCH AND DEVELOPMENT | i

Analysis Processes in Big A
 Mission Decomposition
 Analysis of Alternatives
e Systems Engineering
 Project Management
* Modeling & Simulation
 Test and Evaluation (T&E)

Operations Research Analysis/T&E Science
can inform all Big A Analyses

11
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Integrated Analysis

T =

Policy  Stakeholders -

Politics  Decision Makers Iz —

T GMEs ) §j> Decision
<

Data  Analysis Methods
Budget Assumptions =)
Issues  Definitions

Info, parameters, & constraints affect all analyses

12
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The “A-ha” Moment

 Each Big A component does analyses
—Mission Planners and Combat Developers
—Project Management, Contracting
—Systems Engineering

—T&E: Developmental Evaluation Framework
(DEF)

 BUT LACK COMMONALITY, INTEGRATION

13
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The Answer: Cross pollinate, trace throughout

D ASSUMPTIONS
'—'—fﬁ Ez = (ZD (ZD

O> 5W O n= = CONTEXT
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2= @0 2 FW = £ PARAMETERS
<CLLI :>L$J > >0 lZ

<ZEE @E S = S DEFINITIONS

INPUT INFO
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INFO, TRAC T ISION
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What'’s lacking in the current process.... And
critical to implement the new process?

L 3
| DT&E FIDELITY
ANALYSIS

SUCCESSFUL
DECISIONS MS
| A B

Linkages and tools are critical

15
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Need Better Linkages across the Big A

 Developmental Evaluation Framework (DEF)
provides DT&E story thread:
decision — evaluation — test & resources

o Story thread Is needed into and out of DEF,
and throughout Big A

 Traceability from Analysis of Alternatives and
Mission Decomposition and throughout will
iInform DEF and increase its utility

16



Developmental Evaluation Framework (DEF)

Dr. Suzanne Beers, Session G
Dr. Mosser-Kerner, DASD(DT&E)
Dr. C. David Brown, DASD(DT&E)
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System Engineering decomposition:
Evaluate system capability - Inform decisions

i
£

Evaluation

Test /| M&S

Resources | Schedule

KPP/KSA/CTP -
related

DEO = DE Objective

KPP = Key Performance Parameter KSA = Key System Attribute CTP = Critical Technical Parameter
17



Developmental Evaluation Framework (DEF

Dr. Suzanne Beers, Session G
Drs. Mosser-Kerner, Brown DASD(DT&E)

Decisions Supported
.. Developmental . - y - iy
Decisions Evaluation System Requirements and T&E Decision #1 Decision #2 Decision #3 Decision #4
S Measures
Objectives
DSQ #1 [psq #2 DSQ #3 [psq #4 [psq #5 DSQ #6 DSQ #7 |psq #8
Functional evaluation Identify major decision points for which testing and evaluation phases, activity and events will provide decision supporting information.
areas Technical Cells contain description of data source to be used for evaluation information, for example:
1) Test event or phase (e.g. CDT1....)
Regmts ;
. 2) M&S event or scenario
System capability Document 3) Description of data needed to support decision
categories Reference |Description 4) Other logical data source description
Performance
3Xxx5 Technical Measure #1 DT#1
Eva I ua t | on Performance ME&S#2 DT#4 M&S#2
Capability #1 3xx6 Technical Measure #2
pabilty M8t DT#3 DT M8S#2
3xx.7 Technical Measure #3
Performance DT#3 T#1
Capability #2 3xx8 Technical Measure #4 M&S#4 mé1
Interoperability
. 3xxl Technical Measure #1
Interoperability DT#3 DT#4
Capability #3 3xx2 Technical Measure #2 T#2 M&SH#4 DT#2
Interoperability 3xx3 Technical Measure #3 42 e M&S#2
Te St / M &S Capability #4 3xx4 Technical Measure #4
IT#1 DT#3
Cybersecurity
PPP3xx  |SW Assurance Measure #1
SWISystem Assurance SW Dev Assess SW Dev Asses| SW Dev Assess
RMF RMF Contol Measure #1 Cont Assess ContAssess |ContAssess |ContAssess
i Vul Assess Measure #1
Vulnerability Assess Blue Team Blue Team
Interop/Exploitable Vuln. Vul Assess Measure #2 Red Team Red Team
Reliability
4xx1 Technical Measure #11
R M-demo#1 IT#5
esources ReliabiltyCap#1 ~ [#*X2 | Technical Measure #12 M-demo1 i m#5
4xx3 Technical Measure #13 M2
S h d I M-demo#2
chedule Reliability Cap #2 4.xx4 Technical Measure #14 M-demo#2 a2
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Build on DEF concept and links

e DEF Is a spreadsheet tool
— References requirements paragraphs

—Ties from decision to evaluation strategy to tests
and resources

* Need to add tools to complement DEF across Big A

— Start with AoA Study Guidance, Gap Definition,
and Mission Decomposition

—Inform DEF, link to SE and contract language
—Provide traceability, ease of update throughout

19
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Notional Solution: Cross-Track
Integrated Product Tools

Capability Development
Developmant Request for
DOTM |_p |: Document (COD)  proposals (RFP)
’ Validation Release Decision

CBAs, AoA o Materil \ _/

Mission, Gap, % A YA

Context — S ==
Parameters Anayai ":“‘i..“: g
Assumptions 56 08 3 B,

ASR SRR SFRPDR COR TRRS

TRL/Data S Multi > Technolog

% Dimensjonal Maturatio
Def| Itio Traceability Planning
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Shift Left Implementation Tool Set
 Cross-track functional analysis tool(s)
* Mechanisms to integrate, track and update:
— Context, assumptions and other parameters
—Outputs from DOTMLPF, AoA, CONOPs, etc.

o Fulfills intent of the new Technology Maturation
and Risk Reduction Phase

o Facilitates analysis across communities

Shift Left requires integrated linked analyses

21
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Summary

* Need coordinated Big A “story thread

—Make decisions earlier, BETTER

"and tools

—Inform and use DEF, and reduce risk

« DODI 5000.02 Compliance and Shift
enhanced by expanding DEF-type ap
across Big A

_eft will be
nroach

User friendly tools needed to implement Shift Left

22
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JHAD (10)

JOINT RESEARCH AND DEVELOPMENT

POC Information

Ms. Terrl Kocher
Technical Director

(410) 322-5244
tkocher@jrad.us
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| Acronyms
* AoA: Analysis of Alternatives

o CBA: Capabilities Baseline Assessment or Cost Benefit Analysis

e CONOPs: Concept of Operations

e COTS: Commercial Off the Shelf System

 DASD(DT&E): Deputy Assistant Secretary of Defense
(Developmental Test & Evaluation)

 DEF:. Developmental Evaluation Framework

* DODI: Department of Defense Instruction

« DOTmLPF: Doctrine, Operations, Training, materiel, Leadership
and Education, Personnel, and Facilities

o IDEFO: Integrated Definition Framework

o SE: Systems Engineering

e TRL: Technology Readiness Level N
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