
Lewis Shepherd
AFCEA Intelligence Committee
Adjunct Professor, GMU  Graduate School of Engineering

Senior Director, National Technology Strategy
VMware Research Group



“The	drive	to	develop	new	
technologies	is	relentless,	
expanding	to	more	actors	with	
lower	barriers	of	entry,	and	
moving	at	accelerating	speed.”

“Maintaining	the	Department’s	technological	
advantage	will	require	changes	to	industry	
culture,	investment	sources,	and	protection	
across	the	National	Security	Innovation	Base.”



“Reform	the	Department	for	
Greater	Performance	and	Affordability”	

“The	current	bureaucratic	approach,	centered	on	
exacting	thoroughness	and	minimizing	risk	above	
all	else,	is	proving	to	be	increasingly	
unresponsive.”

“Deliver	performance	at	the	speed	of	relevance…
Our	response	will	be	to	prioritize	speed	of	
delivery,	continuous	adaptation,	and	frequent	
modular	upgrades.”



“Reform	the	Department	for	
Greater	Performance	and	Affordability”	

“We	must	not	accept	cumbersome	approval	
chains…or	overly	risk-averse	thinking	that	
impedes	change.”

“The	Department’s	leadership	is	committed	to	
changes	in	authorities,	granting	of	waivers,	and	
securing	external	support	for	streamlining	
processes	and	organizations.”







Pop	Quiz



We	all	know	“The	Garage”	origin,	
a	world-famous	computer	company	born	
when	two	brilliant	young	innovators	

formed	a	startup	
in	a	Palo	Alto	garage….

What	decade	was	that?



Palo	Alto
1930s



10 miles
Half a century
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Data/chart	from	Steve	Blank,	“The	Secret	History	of	Silicon	Valley”	



First	electronics	company	in	Silicon	Valley:	Federal	Telegraph,	a	
vacuum	tube	company	started	in	1909 in	Palo	Alto

Chief	scientist	Lee	Deforest made	the	first	ship-to-shore	radio-
telephone	call	and	in	1912 invented	the	Triode,	a	tube	amplifier	that	
became	the	foundation	for	pre-transistor	electronics;	AT&T	
purchased	the	patents	and	commercialized;	essential	in	WWII	and	
Cold	War

“The	Father	
of	Radio”

Historic	landmark	at	
corner	of	Channing	&	

Emerson,	Palo	Alto



Invention	of	electronic	television	by	
Philo	T.	Farnsworth,	“the	Father	of	
Television,”	1927

Farnsworth	
vacuum-tube	
“image	
diffusors”

Farnsworth	Television	and	Radio	
Corp.	acquired	by	defense-
contractor	ITT	where	Philo	works	on	
USG-funded	research



1937,	Russell	&	Sigurd	Varian	invent	the	klystron microwave	tube	in	
a	lab	at	Stanford	University	–

Today:	Varian	Physics	Library,	
Stanford	University,	Palo	Alto1939	Palo	Alto	Times

backbone	for	development	of	radar,	satellite	communications,	
guidance	systems	for	WWII/Cold	War	airplanes	&	missiles;	used	as	
the	trigger	in	A-bomb	fuses;	Doppler	radar	for	SAC	bomber	
defense;	used	today	in	modern	particle	accelerators



Original	HP	Garage,	
367	Addison	Ave.,	Palo	Alto
(4	blocks	from	Deforest	site)

“Vacuum-Tube	Valley”	- Bill	Hewlett	&	Dave	Packard	began	in	
their	“Garage”	in	1938;	their	electronics	equipment	became	
ubiquitous	in	USG	labs	during	&	after	WWII



“The	True	Father	of	Silicon	Valley”:	
Fred	Terman,	longtime	Dean	of	Stanford	Engineering	Dept.	

1926-1940	Terman	funded	Deforest	and	Varian;	introduced	
Hewlett	to	Packard,	steered	them	to	their	first	customers.

1941-45	Terman ran	the	secret	Radar	Research	Laboratory,	
directing	all	wartime	U.S.	electronics	R&D;	pioneered	radar,	ECM,	
SIGINT,	early	computers;	directed	$Billions	and	>850	scientists

1945-1965 As	Dean	and	then	Stanford	Provost,	Terman	
purposefully	created	a	Silicon	Valley	ecosystem	of	basic	R&D	and	
advanced	development;	attracted	Lockheed	and	IBM	to	the	Valley;	
matchmaker	for	$Billions	in	classified	funding	for	new	Valley	
startups	(Litton,	Fairchild,	Intel,	ESL	etc)	on	contracts	for	DoD,	SAC,	
NSA,	CIA,	NRO…



1951 Varian	Associates	annual	report:

Cold	War:While	at	Stanford,	and	serving	
on	several	USG	boards	&	panels,	Terman	
also	served	on	the	board	of	Varian	
Associates	and	several	other	Valley	
startups







The	slow	decline	of	Government	IT:

1980										1990										2000										2010

USG	missed	3	recent	paradigm	shifts…	badly.



Pace	of	Technology	Development

“Moore’s Law” Computing, 18 months

“Fiber Law” Communication, 9 months

“Storage Law” Storage, 12 months

“WATLY’s Law”
Lag time of government adopting
any new COTS innovation
doubles every two years



Globalization







Where	are	“the	big	tech	companies”?



Source:	ComScore	Reports,	March	2014

What	is	a	“U.S.	tech	company”?

2014:









Beijing, October 2017: 
Inaugural meeting of the Advisory 

Board of the Tsinghua University School 
of Economics and Management 



3 December 2017

“Surprise Keynote” 
at Xi Jinpeng-hosted World Internet Conference





1951 Varian	Associates	annual	report:

Cold	War:While	at	Stanford,	and	serving	
on	several	USG	boards	&	panels,	Terman	
also	served	on	the	board	of	Varian	
Associates	and	several	other	Valley	
startups



Unleash	Termans across	DoD;	
Efforts	at	rapid	non-traditional	
acquisition	on	the	SCO	model,	using	
OTA	and	the	like

4	Recommendations
for	USG	– and	its	partners

1



Surge	federal	R&D	
investment	to	war-
footing	level2

Gap	behind	commercial	US	
investment	=	>$125B	/	year

$5B																$15B																		$25B			



Creative	thinking	on	the	
Globalization	issue

e.g.	Basic	R&D	using	
recruited	non-U.S.-located	
scientists?

3



Be	audacious4
Most	R&D	money	will	be	spent	
OUTSIDE	“Silicon	Valley”
- on	agile,	fast-start	efforts	but	

within	traditional	USG	Industry	
partners



Enjoy	the	Symposium!

Lewis	Shepherd
lewis.shepherd@live.com


