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RQMTS and ACQ Processes 
Typical Depiction  
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Systems Engineering  

Desired 
Capability 

System 
Performance  

REQUIREMENTS  PROCESS 



RQMTS  and ACQ Closures 
Does the System Deliver the Desired Capability    
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Mission 
Context  

System 
Performance  

REQUIREMENTS  PROCESS 

Systems Engineering  

Desired 
Capability 

Aim!   Fire!   
Ready!  

Scenarios 

DOTMLPF 
Å Joint  /Service 
ÅThreat 

? 



When Things Go Wrong 
wŜŎǳǊǊƛƴƎ 9ŦŦƻǊǘ ǘƻ CƛȄ ǘƘŜ άCǊƻƴǘ 9ƴŘέ  
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JCIDS 

ÅPerformance   X  
ÅReliability         X  

ÅCost           X  
ÅSchedule   X  

Performance/Cost/Schedule 
Failures 

Take Better Aim!  

X 

Roughly a third of programs still fail effectiveness 
assessment and three quarters of programs fail 
suitability  (DOTMLPF) assessments at IOT&E.   

     (DSB DT&E Report, 2008) 

REQUIREMENTS  PROCESS 

ÅExpand JROC membership 
ÅBetter CBAs  
ÅStronger ICDs 
ÅACQ engage early in JCIDS 
ÅStrengthen the AoA 
ÅBetter TEMPs 
ÅBetter System  Engineering   
 

 

Fix the  
Front End  

Desired 
Capability 



Why Do Systems Fail IOT&E? 
1. Deficient Specification, Design or Construction  
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Failed IOT&E  

Inadequate 
SPECIFICATION  
ÅUnclear Capability Statement 
ÅVague Mission Context  
ÅIgnored Support Infrastructure 
DESIGN  
CONSTRUCTION  

Miss!   



6 

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

PM to the OTA 
ά¢ƘŜ h¢! ƛǎ ƛƴǾŜƴǘƛƴƎ  
wŜǉǳƛǊŜƳŜƴǘǎέ  

Scenarios 

DOTMLPF 
 Joint  

Service 

Time 

a{ ά.έ IOT&E XX Yrs  
Increasingly faster  
rates of change   

Mission 
Context  

Miss!   

ÅMission context evolves after the  
     AoA ŀƴŘ a{ ά.έ 
BUT,  
ÅSystem Engineering remains focused 
ōȅ a{ ά.έ ŀƴŘ ǘƘŜ {ȅǎǘŜƳ 
      Development Contract 

Mission Context  
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Why Do Systems Fail IOT&E? 
 2a. The Mission Context as a Variable  

Even the System Can Change the Mission Context   

F15 Example 
ÅIncreased  F15 performance over 
 the F4 assessed as no significant 
increase in Capabilities 
ÅUNTIL ΧΦƴŜǿ ǿŀȅǎ ƻŦ ŘƻƛƴƎ ǘƘŜ 
 missions were developed to exploit 
the F15 increased performance 
 

Miss!   
Mission Context as a Variable 
affecting  delivered Capability 

Capability Performance 
Metrics  

Mission to System  
Performance Levels and 

Conditions  
That produce the  

Desired Capability in the  
Mission Context     

Mission 
Context  



Summary: Why Do Systems Fail IOT&E? 
 LƴŀŘŜǉǳŀǘŜ άaƛŘŎƻǳǊǎŜέ DǳƛŘŀƴŎŜ tǊƻŎŜǎǎ ŦƻǊ aŀƴŀƎƛƴƎ /ƘŀƴƎŜ     
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The Midcourse Between MS B & C  
Where Change Happens!  
ÅMission Context evolves 
ÅSchedules slip 
ÅCosts increase 
ÅPerformance goes off track for 
  Delivering Desired Capability 

NEEDED  
A Midcourse Guidance 

Process 
Discover, Assess, & Adjust to:  
ÅInadequate Specification 
ÅChanging Mission Context  
ÅChanged Scenarios 
ÅChanged DOTMPLF 
Å Changed Performance needs 
ÅGetting smarter about how best 
to exploit what the system offers 
 

To Deliver the Desired 
Capability 



aƛǘƛƎŀǘƛƴƎ LƳǇŀŎǘǎ ŦǊƻƳ ά/ƘŀƴƎŜέ ƛƴ ǘƘŜ 
ACQ Midcourse  
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1. For wŀǇƛŘ !ŎǉǳƛǎƛǘƛƻƴΥ  ά¢ƘŜ bŜŜŘ ŦƻǊ {ǇŜŜŘέ 
ÅState the Requirement well 
Å5ŜǎƛƎƴΣ /ƻƴǎǘǊǳŎǘ ŀƴŘ 5ŜƭƛǾŜǊ ΧΦvǳƛŎƪƭȅ 

ÅBEFORE the Mission Context can change   
ÅManage the Design and Development  to Cost, Schedule and Performance Objectives  

 
2. For Longer Term Acquisition: Where the Mission Context May Change  
ÅState the Requirement well  
ÅManage change in System Performance Objectives  between Milestone B and C   

ÅMaintain alignment among the Mission Context, the System Design and  System 
Performance so as to deliver the Desired Capability at IOT&E   

ÅManage System Design and  Development to Cost, Schedule and to Performance 
Objectives   

  
   

ά¢/tέ ƳŜǘǊƛŎǎ  

INTRODUCING:  Technical Capability Performance (TCP) metrics 
Measures of Performance (MOP) that indicate the levels and 
conditions of system, subsystem or component  level performance 
ǊŜǉǳƛǊŜŘ ǘƻ ŘŜƭƛǾŜǊ ǘƘŜ 5ŜǎƛǊŜŘ /ŀǇŀōƛƭƛǘȅ ƛƴ ǘƘŜ ά/ǳǊǊŜƴǘέ  Mission 
Context  

ÅTCP  adapt as needed to changes in the Mission Context between MS 
B & C   
ÅCurrent Mission Context converging to Mission Context at IOT&E  MS B  MS C  



DT&E Program Assessment  
 A Current Method for Forecasting  Success at IOT&E 

ÅDASD, DT&E  has initiated assessments of the adequacy of the DT&E in selected  
Major Defense Acquisition Programs  

ÅExamines  the development test program to assess the demonstrated performance  
of the systemΧ 
ÅProvides assessment input into Acquisition Decision Milestone C 

ÅRelative to justifying an LRIP decision and entry into IOT&E   
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DT&E Program  
Assessment  
Methodology 



AoA  

       Current DT&E Assessment Process  
Is the T&E Adequate to Justify LRIP & Entering IOT&E?   
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Assessment Process 
1.Infer a Mission Context 
from MS B and earlier JCIDS 
documentation 
2.Express Mission Success 
via COI and system design 
derived TPMs at the:  

ÅSystem Level 
ÅSubsystems Level 
ÅComponents Level 

3.Compare test item level 
DT&E Test Results to the 
mission success oriented 
TPM   
4.Use the comparison to 
forecast  IOT&E success  

*COI=Critical Operational Issues 
 
*TPMs= Technical Performance  
               Measures  

Compare  

Mission 
Context  

System 
Design 

  
DT&E 

ÅTest Program  
ÅTest Results  

  
Identify  
COI/TPM 

1. 

2. 

3. 

a{ ά/έ 

a{ ά.έ 

Limited Rate Initial Production (LRIP)  

JCIDS 



Mission Context  
Derived from test plans, 
system design and MS B 
documentation  

Commo 

Target 

Mission 
Effectiveness 

En Route  

Find 

Deficiency Reports (DRs)  
 from DT&E  

Priority 1 
DRs Fixed 

Priority 2 
DRs Fixed 

 Priority 3 
DRs Fixed 

Mission Computer 10% 15% 0% 
Navigation  15% 30% 5% 

Vehicle 20% 10% 4% 
Engine 8% 30% 8% 

Priority 1 
DRs Fixed 

Priority 2 
DRs Fixed 

 Priority 3 
DRs Fixed 

Mission Computer 30% 12% 26% 
Radar  10% 20% 15% 

IFF 40% 5% 24% 

Priority 1 
DRs Fixed 

Priority 2 
DRs Fixed 

 Priority 3 
DRs Fixed 

Mission Computer 30% 12% 26% 
Radar  10% 20% 15% 

IFF 40% 5% 24% 

Priority 1 
DRs Fixed 

Priority 2 
DRs Fixed 

 Priority 3 
DRs Fixed 

Mission Computer 23% 10% 7% 
Radio  15% 30% 5% 

Data Link  20% 10% 4% 

Example:  Current DT&E Program Assessment  

Mission Computer 

Navigation  

Vehicle 

Engine  

Mission Computer 

Mission Computer 

Radar 

IFF 

Mission Computer 

Radio 

Data Link  

Radar 

IFF 
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*  

*  



Example:  Current DT&E Program Assessment  

Mission 
Effectiveness 

Find 

En Route  Target 

Commo 

MOEs IPT 
Status  

IPT 
Verification 

Test 
Results 

1 Analysis  
2 Analysis 
3 Analysis 
4 Analysis 
5 Unknown 
6 Analysis 
7 Analysis 
8 Analysis 
9 Unknown 
: 
n 

MOEs IPT 
Status 

IPT 
Verification 

Test 
Results 

1 Unknown 
2 Unknown 
3 Analysis 
4 Analysis 
5 Unknown 
6 Analysis 
7 Analysis 
8 Unknown 
9 Unknown 
: 
n 

MOEs IPT 
Status 

IPT 
Verification 

Test 
Results 

1 Test 
3 Analysis 
4 Analysis 
6 Unknown 
7 Analysis 

MOEs IPT 
Status 

IPT 
Verification 

Test 
Results 

1 unknown 

Performance 
Assessment by 
Program IPT     
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No Testing  
Performed  

Failed  
Testing  



A Midcourse Guidance Approach    
A Critique of the Current DT&E Program Assessment Process  

Current DT&E Program Assessment process is Performance-based; Good 

 BUT:  
ÅInforms too late:  Milestone C is too late to become informed that either the system design 
or the test program has been inadequate    
ÅOut of options to enable effective correction 
 

ÅAssesses άwŜǘǊƻέΣ ōŀǎŜŘ ƻƴ ǇŜǊŦƻǊƳŀƴŎŜ ŘŜŦƛƴŜŘ ƛƴ ŀ aƛƭŜǎǘƻƴŜ ά.έ ŎƻƴǘŜȄǘ ΧΦ ƛƴ ǘƘŜ ǇŀǎǘΤ 
ÅNot focused on the performance needed for success in current conditions at IOT&E 
 

ÅMission Context is not authoritative:    
ÅDerived by Analysts, Engineers, & Scientists 

Å No operational or Acquisition authority subscribing to the inferred Mission 
Context 
 

ÅResource intensive:  Involves manual review, organization and analysis of massive amounts 
of unstructured T&E and design documentation 
 
ÅAmorphous: Scope and content of each assessment depends heavily on the skill & 
experience of the assigned analyst, engineer, or scientist    

14 



An Enhanced DT&E Program Assessment: 
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ÅAssess  in the present:  For system capability at IOT&E 
ÅUse an Authoritative, Current Mission Context to derive T&E performance objectives 
ÅUse Performance Metrics ǘƘŀǘ ƛƴŦƻǊƳ ƻƴ ά/ŀǇŀōƛƭƛǘȅέ 

Å Capability => Informing on Performance  Levels in Conditions (the Mission Context)  
ÅTechnical Capability Performance (TCP) metrics relate system performance to delivery of the 
desired Capability in the Current Mission Context ; for assessing success at IOT&E  
ÅTPM: Are derived in a Milestone B Context  ҐҔ ά{ȅǎǘŜƳ ǿƻǊƪǎ ŀǎ ŘŜǎƛƎƴŜŘέ 

ÅFocus is on satisfying the contract  
ÅTCP: Are derived in a Current Mission Context ҐҔ ά¢ƻƻ ōŀŘ ƛǘ ǿŀǎ ŘŜǎƛƎƴŜŘ ǘƘŀǘ ǿŀȅέ  

ÅCƻŎǳǎ ƻƴ ǘƘŜ ǎȅǎǘŜƳΩǎ ŀōƛƭƛǘȅ ǘƻ Deliver ǘƘŜ 5ŜǎƛǊŜŘ /ŀǇŀōƛƭƛǘȅΧΦǘƻŘŀȅ  
ÅForecasting success, or not, in the IOT&E Mission Context  

 
ÅAssesses Early and Persistently:  Throughout the DT&E 

ÅOffering an enhanced Integrated DT/OT paradigm 
ÅIdentifying emerging deficiencies early while there is time and resources to correct them    
ÅPrompting increased IOT&E success 

 
 
 

TCP 

System 
Design  



 
 Enhanced DT&E Program Assessment  

Managing Change via TCPs   
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Desired  
ά/ŀǇŀōƛƭƛǘȅέ 

A Task Performed  to Conditions and Standards   

System 
Design 

Desired 
Condition   1 

Desired   
Condition   3 

Desired  
Condition  2 

COI 
1 

COI 
2 

COI 
3 

COI 
4 

Technical Capability  
Performance (TCP)  

 Measures 

TCP 1 TCP 3 TCP 6 

TCP 2 TCP 5 TCP 8 

TCP 4 TCP 7  

TCP 10 
TCP 9 

Mission 
Context  

Critical Operational 
Issues (COI) 

System Level 

Subsystem Level 

Lƴ ¢ƻŘŀȅΩǎ ²ƻǊƭŘ 
 Increasing Rate of Change   

1. User and Sys Engr Identify 
 changes in: 
ÅMission Context 
ÅCOIs 
ÅSystem Design  
ÅTCPs 

to stay aligned with delivery 
of the Desired Capability 
 
1.T&E informs on Performance 
compared to TCPs  
Å TCP=> Test conditions and 

 Performance objectives    

User 

Sys Engr 

ÅPerformance Objectives 
ÅTest Conditions  

DT&E 



Enhanced DT&E Program Assessment Process 
Enabling Performance-Based EVM  

Å Apply Performance-based  Earned Value Management  (PEVM) in DT&E   
ÅProvides Capability oriented Performance Metrics for use with Earned Value Management (EVM) 
System Cost and Schedule Metrics  
ÅResponsive to DƻǾΩǘ & Industry increasing emphasis on PEVM:  

Å OMB,  FY2011 Authorizations Act ,  WSARA 2009, and ANSII initiatives, etc  
 

ÅA T&E PEVM methodology :   
ÅTreats Test Events as Work Packages     
ÅTreats Test Results as Performance Measures for comparison to TCP 

ÅInforms on a system performance progress toward IOT&E  
ÅInforms on performance maturity trends early and persistently between MS B & C 

ÅOrients TEMPs and Test Plans toward assessment of Capability  
ÅUses capability derived TCP as Test objectives and test conditions for the system, subsystems 
and components 

ÅEnables an Earlier and Enhanced form of Integrated DT/OT     
ÅMotivates more effective Contracting  

ÅIncentivizing  system engineering agility to enable:  
ÅManagement of change during the system development phase 
ÅDelivery of more useful capability at IOT&E  

17 



A T&E Performanceςbased Earned Value  
 Management (PEVM) Paradigm  
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Test 
 Event 
#12  

ÅSubsystem A  
ÅSubsystem B 
ÅComponent 1  

x/xx/20xx 

y/yy/20xx 

Schedule 
x/xx/20xx 

y/yy/20xx 

Planned 

Accomplished 

Cost 
Planned 

Accomplished 

$xxxK 

$yyyK 

Performance 
Subsystem A  

Test Event #  

Subsystem TCP 
Required to Deliver the  

Desired Capability   

x 
x 

x 
x 

5 8 12 10 

Performance 
Subsystem B 

Test Event  #  

x 

x 
x x 

5 8 12 10 

TCP 

TCP  Objective Band: Indicates performance 
ŜȄǇŜŎǘŜŘ ŦƻǊ ǘƘŜ ǘŜǎǘ ƛǘŜƳΩǎ maturity  at the time of 
testing  
e.g.  The envelope for Reliability Growth  

TCP 

Expected level of Performance  
Based on Test Item Maturity  

Substandard  Performance Level 

A Test Event as 
a PEVM  

ά²ƻǊƪ tŀŎƪŀƎŜέ  



Assessing Emerging Performance Toward  
Delivering the Desired Capability     
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TCP TCP 

TEMP 

1. Change in 
Mission Context? 
2. Change in TCPs?    

Time  

Test Program 
Test Events  

Emerging  
System 

Performance  

X 

X X 
X X 

System 
Design  

Periodic Review 

¢/t ά5wL±9έ   
Test Planning  

TCP 

TCP 

MS B  MS C  

Users & Sys Engr 

Adjust TCPs 

t 

IOT&E 

Desird 
Capability  

T&E PEVM 


