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ROMTS and ACQ Closures

Doesthe System Deliver the Desired Capabilit
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When Things Go Wrong
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/ Fix the y

Front End Performance/Cost/Schedule
AExpand JROC membership Failures
MBetter CBAs ACost X MPerformance X
Astronger ICDs FSchedule X Reliability X
A\CQ engage early in JCIDS
AStrengthen theAoA Roughly a third of programs still faiffectivenes
Better TEMPs

s _ _ assessment and three quarters of programs fail
\etter System Engmee@d suitability (DOTMLPF) assessments at IOT&E.
(DSB DT&E Report, 2008)
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Why Do Systems Fail 1O

&E?

1. Deficient Specification, Design or Construction
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AJnclear Capability Statement
A/ague Mission Context
Agnored Support Infrastructure
DESIGN

CONSTRUCTION

/ Failed IOT&E
Poor Effectiveness and/or Suitability

*Inadequate System Performance
*Inadequate Mission Performance
*Poor Reliability
*Poor Maintainability

*Poor Compatibility
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Why Do Systems Fail IOT&E?

2. The Mission Context Changes
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Why Do Systems Fall IOT&E?

2a. The Mission Context as a Variable
Even theSystemCan Change the Mission Context
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Summary: Why Do Systems Fail IOT&E
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The Midcourse Between MS B &
Where Change Happens!

AViission Context evolves

ASchedules slip

ACosts increase

APerformance goes off track for

Delivering Desired Capability

Mission
Context } :

Desired
___Capability

NEEDED
A Midcourse Guidance

System
Performance

| [ [[[eoe (R sy H] Process
=) STe, ’ o] Discover, Assess, & Adjust to:
k¢ > Anadequate Specification
REQUIREMENTS PROCESS ACQUISITION PROCESS &/ AChanging Mission Context
AChanged Scenarios
AChanged DOTMPLF
AChanged Performance needs

AGetting smarter about how best
to exploit what the system offers

To Deliver the Desired
Capability
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ACQ Midcourse

1.Forwl LJA R ! OlicdgASA MISASZRY YF 2 NG { LISS R ¢ o
fstate the Requirement well F“d ¢/t e %S U
) 5 SAaATYS /[ 2yAGNHzZO0 YR 5SSt APSNI Xdv dzih O}
MBEFORE thdission Contexican change
MAanage the Design and Development to Cost, Schedul@arfdrmanceObjectives

2. ForLonger Term AcquisitionVhere the Mission Context May Change
AState the Requirement well
Aanage change in System Performance Objectives between Milestone B and C
MMaintain alignment among th®lission Contextthe System Desigand_System
Performanceso as to deliver th®esired Capabilityat IOT&E
Avanage System Design and Development to Cost, Schedule Redftomance

Objectives B
INTRODUCING: Technical Capability Performance (TCP) metfics \—I"“‘gh e |
a Y

Measures of Performance (MOP) that indictte |evelsand Desied [
conditions of system, subsystem or component level performance — apabily
NB|j dzA NBR G2 RStAGSNI GKS BiSsohNER " veva [t A U2

System Design Performance

ConteXt Levels and Conditions
ATCP adapt as needed to changes in the Mission Context between MS ,;gg;g;‘;;;;;;;;;‘f;;z
B & C Mission Context

ACurrent Mission Context converging to Mission Context at IOT&E| MS B » MSC
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DT&E Program Assessment
A Current Method for Forecasting Success at IOT&E

ADASD, DT&E has initiated assessments of the adequacy of the DT&E in selected

Major Defense Acquisition Programs
A xamines theéevelopment test progranto assess the demonstrated performance

of the systenX DT&E Program
MArovides assessment input into Acquisition Decisildestone C Assessment

ARelative to justifying an LRIP decision and entry into IOT&E
~~Methodology
Mission
Contex
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<y 4
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CurrentDT&E Assessment Process

Performance
Data

Identify
COI/TPM

Aest Progra
Test Results

- a{ al ¢ .
Limited Rate Initial Production (LRIP)

Is the T&E Adequate to Justify LRIP & Entering IOT&E?

Assessment Process
1.Infer aMission Context
from MS B and earlier JCI
documentation
2.ExpresdMission Success
viaCOland system design
derivedTPMsat the:
ASystem Level
ASubsystems Level
AComponents Level
3.Comparetest item level
DT&E Test Resulte the
mission success oriented
TPM
4.Use the comparison to
forecast IOT&E success

*COIl=Critical Operational Issues

*TPMs= Technical Performance

Measures
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Example:CurrentDT&E Program Assessmen

Priority 1 Priority 2 Priority 3
DRs Fixed | DRixed DRs Fixeg Priority 1 | Priority 2 | Priority 3
Mission Compute]l  10% 15% 0% DRs Fixed | DRsFixed | DRs Fixed
Navigation 15% 30% 5% Mission Compute 30% 12% 26%
Vehicle 20% 10% 4% Radar| 10% 20% 15%
Engine 8% 30% 8% IFF]  40% 5% 24%
* Deficiency Reports (DR e
En Route y Reports (DRE) Target Mission Context
from DT&E :
| Derived from test plans,
Mission Comput Mission Computer—> system design and MS B
Navigati Radar—> documentation
Vehic IFF—>
Mission
o Effectivenesg
Rada—> Mission Computer—>
= Radie—>
Mission Compute—, Data Link—>
Find Commo
Priority 1 | Priority 2 | Priority 3 Priority 1 | Priority 2 | Priority 3
DRs Fixed | DRg-ixed [ DRs Fixed DRs Fixed | DRsFixed | DRs Fixed
Mission Compute 30% 12% 26% Mission Compute 23% 10% 7%
Radar]  10% 20% 15% Radio 15% 30% 5%
IFF|  40% 5% 24% Data Linkl ~ 20% 10% 4%
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Example:CurrentDT&E Program Assessmer

Performance
Assessment by
Program IPT
mm——
MOEs| IPT IPT Test MOEs| IPT IPT Test
Status | Verification | Results Status | Verification| Results
1 Analysis 1 Unknown
2 Analysis 2 Unknown
3 Analysis 3 Analysis
4 Analysis 4 Analysis
5 Unknown 5 Unknown .
6 Analysis 6 Analysis No TeStlng
7 Analysis 7 Analysis
8 Analysis 8 Unknown Performed
9 Unknown 9 Unknown
n n
En Route Target —
O—0 ) Mission
7~ N >~ Effectiveness
Find Commo
MOEs IPT IPT Test MOEs IPT IPT Test
Status | Verification | Results Status | Verification | Results
1 unknown 1 Test
3 Analysis
4 Analysis
6 Unknown
7 Analysis
Failed
Testing
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A Midcourse Guidance Approach

A Critique of the Current DT&E Program Assessment Proct

Current DT&E Program Assessment proceBsrisrmancebased; Good

BUT:
Anforms too late Milestone ds too late to become informed that either the system desig
or the test program has been inadequate
FOut of options to enable effective correction

Bssesseg WS ENBd aSR 2y LISNF2NXI yOS RSTAYSR A
Mot focused on the performance needed for successuiment conditions at IOT&E

AVlission Context is not authoritative:
Merived by Analysts, Engineers, & Scientists
ANo operational or Acquisition authority subscribing to the inferred Mission
Context

AResource intensive Involves manual review, organization and analysis of massive amou
of unstructured T&E and design documentation

nts

A\morphous Scope and content of each assessment depends heavily on the skill &
experience of the assigned analyst, engineer, or scientist




An EnhancedT&E Program Assessment:;

Assess in the presentFor system capability at IOT&E
AUse an Authoritative, Current Mission Contexderive T&E performance objectives
AUse Performanc®etricsi K 0 AYF2NY 2y G/ | LI oAf AG@¢€
ACapability => Informing on Performance LeuefSonditions (the Mission Context)
Alechnical Capability Performand@CP)netrics relate system performance to delivery of the
desired Capability in the Current Mission Context ; for assessing success at IOT&E
ATPM Are derived in a Milestone B Contekth a{ @adSY g2NJa +Fa R
Aocus is on satisfying tleentract
A CPAre derived in a Current MissionContéxp d ¢22 ol R AO 41 a R
A20dza 2y GKS Belivari 8308 SAAONBROE | LR 0 A A
Arorecasting success, or not, in the IOT&E Mission Context

Mssesses Early and Persistentljhroughout the DT&E

AOffering an enhancethtegrated DT/OTparadigm
Adentifying emerging deficiencies early while there is time and resources to correct them

APrompting increased IOT&E success

System
Performance

Desired
Capability
Mission
Context
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Enhanced DT&E Program Assessment
Managing Change via TCPs

LY ¢2RI&Q& 2;

s : ~\ Increasing Rate of Change
Desired ‘
a/ I LJ oAf AU eée g€ Scenarios
A Task Performed to Conditions and Standards Usern|
DOTMLPF
Desired Desired Desired IoinG
Condition 1 Condition Condition Servic

MS “B” «——» |OTRE M€

Critical Operational
Issues (CQl) 1. Userand SysEngridentify

changes in:
COl col| . . COl COl Aviission Context
1 2 | Mission 3 4 fcols
1 Context FSystem Design
ACPs

System Leve to stay aligned with delivery

TCP1 TCP 3 TCP6) | of the Desired Capability
TCP 4 TCP 7
TP 1.T&Einforms on Performance
(CTCP 8 | compared to TCPs
Subsystem Level ATCP=> Test conditions and
Technical Capabilit Performance objectives
Performance (TCP (TCP9)
Measures

=S [ow

\ | APerformance ObjectiveI
Alest Conditions
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Enhanced DT&E Program Assessment Proces
Enabling PerformaneBased EVM

AApply Performancebased Earned Value Management (PEVM) in DT&E
AProvides Capability oriented Performance Metrics for use with Earned Value Management (EV
System Cost and Schedule Metrics
AResponsive t® 2 &Qridustry increasing emphasis on PEVM:
AOMB, FY2011 Authorizations Act, WSARA 2009, and ANSI! initiatives, etc

A\ T&E PEVM methodology :
ArreatsTest EventsisWork Packages
AreatsTest ResultsisPerformance Measurefor comparison to TCP
Anforms on a system performance progress toward IOT&E
Anforms on performance maturity trends early and persistently between MS B & C
AOorients TEMPs and Test Plans toward assessment of Capability
AUses capability deriveliCPas Test objectives and test conditiorfer the system, subsystems
and components
Anables an Earlier and Enhanced fornntégrated DT/OT
AViotivates more effectiveContracting
Ancentivizing system engineering agility to enable:
Avanagement of change during the system development phase
Melivery of more useful capability at IOT&E




A T&E Performanc®ased Earned Value
Management (PEVM) Paradigm

A Test Event as Performance
a PEVM Subsystem A Subsystem TCP
d2 2N t é I 3 S é Required to Deliver the
A | ©1 TCPF=====—====- Desired Capability
Planned  $xxxK
Cost
Accomplished $yyyK YX
. Test Event #
Test ASubsystem 58 10 12
Event /Subsystem
#12  AComponent Performance
Subsystem B
XIXX/20XX Planned XIXXI20xX
Schedule TCPL o e
ylyyl20xx  Accomplished  y/yy/20xx I( I I
Kk *
Test Event #
58 10 12
E:Igggtgﬂ 'Tegset' Ift);zel\f/fgtfmmi_ TCP Obijective Banthdicates performance
y SELISOuUSR 7T 2 NaturkySt the 8aelof |[A U S Y

testing
e.g. The envelope for Reliability Growth

Substandard Performance Levell—



IDA Assessing Emerging Performance Toward
Delivering the Desired Capabillity

MSB ---------m e e » MSC
Users & SyBngr Desird
Periodic Review Capability
¢/t 3 \ : 1.Change in
Test Plannjgg A\ | Mission Context? IO &E
#«| 2.Changein TCP
TEMP )
Adjust TCPs ygem
Perforihance
4 Performance
SubsystemA Subsystem Performance
Test PrO ram T&E PEVM ) Required to Deliver
» - g Plénon;: Sxxx K X o the Desired Capability
eSt Vents Accomplished Syyy K — —
XX Test Event X X
:%/Te“ *Subsystem A 58 10 12 # X X
— Event *SubsystemB X
— [ #12  ~Component1 Performance T

ystemB

X/xx/20xx Planned X/%x/20xx Subsystem Performance

Time Sched_ule TCP- - N_ - » Require-d to Delive.r.
v/yy/20xx  Accomplished  y/yy/20xx the Desired Capability
Test Event
58 10 12 #
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