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WORKSHOP AGENDA

• Prob le m  St a t e m e n t

• My vie w  of e m ula t ion

• Pre s e n t a t ions  b y ind us t ry e xp e rt s

• Q&A follow e d  b y d is cus s ion

DISTRIBUTION STATEMENT A: Ap p rove d  for p ub lic  re le a s e .



F35: ILLUSTRATING THE DOD COMPLEXITY CHALLENGE

Time:
20+ years from 

start to production

R&D Cost:
$55B

F35 Value:
Arguably the most sophisticated 

machine on the planet
(control systems, stealth, lethal 

force, navigation, ISR, EW, COMMS, 
HMD,…)

Complexity:
>20M Lines of Code

300,000 parts
1,600 suppliers

3,500 ICs
200 Unique Chips

DISTRIBUTION STATEMENT A: Ap p rove d  for p ub lic  re le a s e .Im age  Source : Wikipe d ia  



FUNDEMENTAL WORKSHOP QUESTIONS

DISTRIBUTION STATEMENT A: Ap p rove d  for p ub lic  re le a s e .

• What is SOTA in 
emulation?

• Can we emulate 
complete complex 
DoD system?

• Can system emulation 
significantly reduce 
development 
time/cost?

• What are some 
“DARPA hard” 
emulation challenges?



EMULATION VS SIMULATION

DISTRIBUTION STATEMENT A: Ap p rove d  for p ub lic  re le a s e .

Simulation = For analysis and study

Emulation = For usage as a substitute

….but let’s not get caught up in semantics



WHAT DO WE MEAN BY EMULATION?

DISTRIBUTION STATEMENT A: Ap p rove d  for p ub lic  re le a s e .

Virtual Models (eg QEMU, etc)

Digital Circuit Emulation 
(acceleration)

Rate Adapting HW In the Loop FPGA Prototyping
Scenario Simulation

Im age  Source s : Synops ys , Me n t or, 
Cade nce , Git hub (apollo), Waym o



FUNDEMENTAL BENEFITS OF EMULATION

DISTRIBUTION STATEMENT A: Ap p rove d  for p ub lic  re le a s e .

• Im p rove  p re - p rod uc t ion  va lid a t ion  q ua lit y (“firs t  t im e  s ucce s s ”)

• Collap s e  t he  s e ria l d e ve lop m e n t  p ip e line  (“s h ift  le ft ”)

• Sp e e d  up  ve rifica t ion  run  t im e s  (“fa s t e r TTM”)

• Soft w are  e a s ie r t o  d is t rib u t e  t han  ha rd w are  (“QEMU”)

• Be t t e r t o  c ra s h  in  a  s im ula t or (“ca rc ra ft , nuc le a r t e s t ing”)



QUESTION #1: IS REAL TIME EMULATION POSSIBLE?

DISTRIBUTION STATEMENT A: Ap p rove d  for p ub lic  re le a s e .Im age  Source : Nin t e ndo



QUESTION #2: IS IN THE FIELD EMULATION POSSIBLE?

DISTRIBUTION STATEMENT A: Ap p rove d  for p ub lic  re le a s e .

• Fixed :
• Mechanical
• Analog Interfaces

• Configurable:
• Everything digital
• Direct path to custom ASICs



QUESTION #3: ARE STANDARD INTERFACE REQUIRED?

DISTRIBUTION STATEMENT A: Ap p rove d  for p ub lic  re le a s e .Im a ge  Source : Git hub (apollo)



QUESTION #4: IS VIRTUAL QUALIFICATION POSSIBLE?

DISTRIBUTION STATEMENT A: Ap p rove d  for p ub lic  re le a s e .

Synchronized Hardware/Software Tracing/Playback
(Cloud Stored Memory buffer) + Emulation
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Im a ge  Source : Curt is s - Wrigh t



Start End Organization Speaker

7:30 8:30 Re gis t ra t ion & Bre akfa s t

8 :30 8 :4 5 DARPA/ MTO And re as  Olofs s on

8:4 5 AM 9 :0 0  AM NXP J an- p h ilip p Ge hrm ann

9 :0 0  AM 9 :15 AM Waym o Sim on Ve rghe s e

9 :15 AM 9 :30  AM Nat iona l Ins t rum e nt s Ge orge  Za firop oulos

9 :30  AM 9 :4 5 AM Bre ak

9 :4 5 AM 10 :0 0  AM Boe ing J ohn  Ba lla s t

10 :0 0  AM 10 :15 AM Lockhe e d  Mart in Rick St e ve ns

10 :15 AM 10 :30 AM Rayt he on Ke n  Prage r

10 :30  AM 10 :4 5 AM Bre ak

10 :4 5 AM 11:0 0  AM Cad e nce Frank Sch irrm e is t e r

11:0 0 AM 11:15 AM Me nt or Cha rle y Se lvid ge

11:15 AM 11:30  AM Synop s ys Mike  Be rs h t e yn

11:30 AM 12:30 AM Q&A + Round t ab le  Dis cus s ion All

SPEAKERS
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