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Timeless Message 
 
“It is a beautiful and terrible thing, and should therefore 
be treated with great caution.” 
 

From The Tales of Beedle the Bard by J. K. Rowling 
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Timeless Message 

• “With regard to the cost, difficulty, and time required for 
tests, there is mounting evidence. . .that agencies can no 
longer afford not to spend the money, take the time, and 
go to the trouble of performing sufficient tests.  Such an 
investment may be the only way that total cost can be 
kept within limits of a system’s operational worth to an 
agency.” 
– Report of the Commission on Government Procurement,  

Acquisition of Major Systems, December 1972, p. 157 
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• Concurrency is more curse than blessing 
– Stems from Rosy assumptions to save $ 
– Denial of problems 
– Over reliance on Modeling & Simulation / design tools 
 

• Risk Management 
– Software vs hardware 
– Cost and people at risk 

 
 
 

Test Early…Test Often 
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Data Tells a Story  
• “OT occurs at the end of the development process, 

programs typically have fewer degrees of freedom (and 
resources) left to resolve problems…these test often 
reveal” 

• The obvious conclusion based on deductive 
reasoning… 
 
 

 
 

 
 

• “The testers are slowing us up and costing this program 
huge sums of money” 
 5 
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• Test doesn’t have the luxury of the ‘top down’ approach.  
In test, The data is the data! 

• Inductive reasoning based on the test data produces a 
much different (and often inescapable) conclusion 
 
 
 
 
 

 

Data Tells a Story 

6 

“Your Baby is Ugly” 
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Transparency--The Primacy of 
Data 

   “Using detailed survey data on the 
business practices and information 
technology investments of 179 large 
publicly traded firms, we find that firms 
that adopt Data Driven Decision making 
(DDD) have output and productivity that 
is 5-6% higher than what would be 
expected given their other investments 
and information technology usage.” 
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5% Doesn’t Seem Like That 
Much 

• But over time, Its 
big! 
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Data – Ignore at Your Peril! 

• “There’s a Sucker 
Born Every Minute” 

• “Life's hard. It's even 
harder when you're 
stupid”  

http://www.goodreads.com/photo/author/45481.John_Wayne�
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Data – Ignore at Your Peril! 
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• Meteor Crater 
Arizona, USA 

• From the "World's Greatest Wonders" (1930), public domain  
 11 

Data Tells a Story 
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• Near Earth 

Environment 2007-
2008 

• Objects in red are 
potential hazards 
closer than 7M km 

• If they hit Earth…it 
would look like this 

Ignorance may be Bliss, but... 
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• 150 foot asteroid will give 
the Earth a ‘close shave’ on 
Feb. 15, 2013, coming 
nearer to our planet than 
the satellites we've lofted to 
geostationary orbit 

• Huge impacts are a part of 
our planet's history, after 
all; one wiped out the 
dinosaurs 65 million years 
ago, and it's just a matter of 
time before another big 
space rock lines Earth up in 
its sights, astronomers say! 

13 

Ignorance may be Bliss, 
but...wait until next year! 
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Discovery & Context 
• But…Data must exist in context 

– LAIRCM 
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• Reported Mission 
Reliability:  9% primarily 
due to S/W resets 

 
 

• >90% operational availability – it resets 
quickly! 

• Maybe not so bad after all! 
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• Advanced Targeting Pod – Sensor Enhancement (ATP-SE) 

15 

Target

GIG

JTAC

Advanced Targeting Pod- Sensor Enhancement  (ATP-SE)

Target 
Identified

• LITENING – SE Pod experienced 
seeming hardware failures 

• FLIR HOT message 
• Focus control motor failures 

Software in Context 

http://www.aviationnews.eu/2010/10/20/lockheed-martin%e2%80%99s-sniper-pod-is-majority-winner-for-advanced-targeting-pod-sensor-enhancement-contract/mfc_sniper-2/�
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– The LITENING-SE pod was allowed to update the 
"firmware" on several LRUSs of the pod between the 
completion of QT&E and the start of QOT&E.   

 
– The firmware fix removed a "FLIR HOT" and would only 

display the "FLIR HOT" message after the initial cool 
down. 

 
– The focus control motor for the CCD was out of tune, 

would go out of limits, and cause a failure.  The firmware 
fix effectively helped control the focus control motor to 
remain within limits. 
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Software in Context 
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• Software drop?  Good or bad? 

17 

‒“Software stability 
got worse on the 
last two tapes.  
High of 12.4 to 5.6 
hours currently”  

Promises or Proof? 
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• At face value, replacing an 
aging, manned asset 
seems like a good idea…  

18 

• But, what does the 
data tell us? 

Software & Technology in 
Context 
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New EO

Old EO*

New IR

Old IR*

Excellent Good Fair
Range  

 The data 
reveals a big 
step in the 
wrong 
direction!  

Software & Technology  
It Depends… 
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• Lt. Gen. Larry James, the Air Force’s deputy chief of 
staff and former director of signals intelligence for the 
National Reconnaissance Office 
– “Does more altitude buy you survivability, or does 

persistence provide a radical improvement in the ability to 
collect intelligence?”  

– “In the last year, the Joint Staff changed the high-altitude 
requirements for the U-2 and Global Hawk,” James says. 
“Based on that, the U-2 can meet the requirement for 
capabilities. 

– The advantage of the U-2 is that it has very good sensor 
capabilities, among other things… 

20 

Software & Technology in 
Context 
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Software & Technology 
Cyber Security 
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C-5M Usefullness 

22 

Pope AFB En route

M Direct
2 LAVs 
39 Tons 

Legacy C-5 
Or C-17
Enroute
2 LAVs
39 Tons 

M Enroute
5 LAVs 
97.5 Tons

Kuwait IAP12
9          3

6

Day 1
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“It was fine…until we got into test.” 

Cost of OT is a relatively small portion (~1%) of the overall 
program budget, it is a large portion of the budget in the 
year it occurs.  By virtue of being at the end of the 
development process, testing occurs when the program 
has few degrees of freedom left to work issues, including a 
checkbook with little reserve 

Design…Build 
…Test… 
Versus 

Buy…Fly…Fix 



24 24 

• Programs have to perform – test as a tool to stay on track 

– Either cost avoidance (prevent the overrun) or pure cost 
savings 

Time 

Co
st

 Technology & 
System 

Development 

Production, Deployment, O&S 
Billions saved over 
weapon system lifecycle 

Discovery & Context 
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- Wiedeking’s “quality offensive”:  During Porsche sales crisis,     
catastrophic failure resulted in the need to understand the cost of defects 
 o   Defect fixed on the spot cost ~ 1 mark 
 o   Fixed at end of assembly line ~ 10 marks 
 o   In vehicle rectification (Final QC) ~ 100 marks 
 o   At a dealer under warranty ~ 1000 marks 
  
-Business as usual hides system-wide 
 inefficiencies 
  
-Transparency is critical to uncover & 
  resolve problems 
  
   
 
 

Early Defect Discovery is Key 
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Mission, Business, Politics 

 
 

• Government must integrate 
• We need capabilities to execute our mission 
• Getting those capabilities to execute our mission is 

business; industry has to make  a profit 
• Politics trumps mission and business  
 every dime comes from Congress 

• As budgets shrink drastically, we need to shift the 
paradigm to better “inside the box” thinking 
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Data Talks Examples 

• B-1 FIDL, an example of “rolling the bones” 
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AN/ARC-210 (V) 

MIDS-LVT 

Displays 

Graphics 
Controller 

Legacy 
Avionics 

CLIP FIDL 
Processor 

WSO Station 
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Data Talks B-1 FIDL 

28 

• B-1 FIDL 
 

• DT had insufficient time to complete data analysis for system 
performance assessment. 

• DT had incomplete data to characterize FIDL interoperability with 
defensive system. 

• software incorrectly updates stationary target coordinates, calling 
system performance into question with expected low OT ratings 
 

14 June 2011 
 
FOT&E now planning for Summer ’12 and FRP of Jan ’13! 
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Data Talks 
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• DOT&E study: 
•  67 progs. w/ 

significant delay 
• Only 8 were 

attributed to test 
delays 

• Only 1 program 
delay was 
attributed SOLELY 
to test 

• The REAL problem 
is in development! 
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Speaking of the F-35, Was Norm 
Augustine Correct? 

“In the year 2054, the entire defense budget will purchase just one aircraft. This aircraft will have to 
be shared by the Air Force and Navy 3½ days each per week except for leap year, when it will be 
made available to the Marines for the extra day.” 
 
Source:  The economist, http://www.economist.com/node/16886851 

But this was an old estimate (circa 
2002 at $66M/copy)…the current? 
 
$382000000000/2443 jets = $156M 

The strategic challenge the United States 
now faces is that neither of the viable 
technological strategies capable of 
defeating modern counterstealth systems 
are politically compatible with the absolute 
commitment that has been made to 
manufacturing large numbers 
of F–35 Joint Strike Fighters -- JFQ 
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Summary 
• The truth can hurt 
• Choices are important 
• Development takes time; test 

is part of development 
• Data Driven organizations do 

better 
• Context/weighting of data is 

critical 
• The Truth shall set us free (or 

save us money) 
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