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Era	

“spans	of	1me,	before	and	aNer	which	the	prac1ces	or	fashions	
change	to	a	significant	degree”	—		Wikipedia	

e·ra		/ˈi(ə)rə,ˈerə/	
noun	

a	long	and	dis1nct	period	of	history	with	a	
par1cular	feature	or	characteris1c.		





Context	



Hardware	evolu1on	does	not	
define	a	compu1ng	era	

Compu1ng	eras	are	about	the	
impact	of	compu1ng	on	society	



Corporate Computing

The	Eras	of	Compu1ng	

1950 1960 2000 2010 2020199019801970

So
ci

et
al

 Im
pa

ct

Personal Computing

Computers
empower/enhance
enterprise activities

Computers
empower/enhance

personal tasks





What	are	PCs	good	for?	



h'p://www.steves-digicams.com/news/the_papal_ceremony_shows_an_abundance_of_smartphone_and_tablet_cameras.html	



Ubiquitous	

u·biq·ui·tous		/yo͞oˈbikwətəs/	
adjec*ve	

present,	appearing,	or	found	
everywhere.	
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The	New	Compu1ng	Era	

•  Compu1ng	augmented	life	
•  Ubiquitous	access	to	informa1on	
•  “Devices”	not	“computers”	
•  Analysis	and	control	of	the	

physical	world	
	

“Computing enhances the world I live in. I need my 
digital stuff (data and apps) right now, wherever I am, 
using whatever device is available.  I can’t live without it!”



h'ps://www.flickr.com/photos/merille/6613976017/	



Ambient	

am·bi·ent		/am-bee-uhnt/	
adjec*ve	

1.  of	the	surrounding	area	or	
environment.	

2.  completely	surrounding;	
encompassing.	
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Freescale	Kine1s	KL03	
June	2014	
	
	
32-bit	ARM	Microcontroller	
48	MHz	
32KB	Flash	
8K	ROM	
2KB	RAM	
	
$0.75	(USD),	quan1ty	100K	



Smart	dust?	
Michigan	Micro	Mote	

h'p://www.eecs.umich.edu/eecs/about/ar1cles/2015/Worlds-Smallest-Computer-Michigan-Micro-Mote.html/		



New	SoNware	Techniques	
•  Machine	Learning	
•  “Block	chains”	
•  Big	Data	
•  Federated	Compu1ng	

h'p://www.codeproject.com/Ar1cles/336147/Large-Scale-Machine-Learning-using-NVIDIA-CUDA		



Era	

“spans	of	1me,	before	and	aNer	which	the	
prac1ces	or	fashions	change	to	a	significant	
degree”	—		Wikipedia	



Fundamental	Change	
•  We’re	mostly	used	to	incremental,	evolu1onary	
change	

•  Fundamental	change	is	rare	and	hard	to	
recognize	

•  Usually	can’t	prepare	for	major	discon1nui1es	
and	shouldn’t	worry	about	them…	

•  …	except	if	you	are	in	the	midst	of	such	change	



Forces	
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New	Perspec1ves	are	needed	but	the	
previous	era	thinking	can	be	blinding	

•  “I	think	there	is	a	world	market	for	maybe	five	computers.”	–	T.J.	
Watson	Sr,	President	IBM,	1943	(but	probably	misa'ributed)	

•  “There	is	no	reason	anyone	would	want	a	computer	in	their	
home”	–	Ken	Olson,	Founder	and	CEO	Digital	Equipment	Corp,	
1977	

•  “There’s	no	chance	that	the	iPhone	is	going	to	get	any	significant	
market	share.”,	Steve	Ballmer,	CEO	MicrosoN,	2007	



Transi1onal	Early	Products	



15 Years

Change	is	incremental	but	
accumulates	rapidly		



h'p://www.asymco.com/2012/01/17/the-rise-and-fall-of-personal-compu1ng/		

Chaos	Precedes	Stability		
The	Rise	and	Fall	of	Personal	Compu1ng		



10	years		15 Years

Smartphones	and	Tablets	are	the	
star1ng	point	not	the	end	point	



Grass	Roots	Innova1on	

h'p://nodebots.io/		

Home	Brew	Computer	Club	



Grass	Roots	Innova1on	

h'p://nodebots.io/		

Home	Brew	Computer	Club	





New	Metaphors	
Drive	Adop1on	



Metaphors	then	
Pa'ern	Languages	



Photo:	h'p://www.flickr.com/photos/1m_ellis/10258084005/	



Ul1mately	New	Stability		
The	Rise	and	Fall	of	Ambient	Compu1ng		

2011  2014  2017  2020  2023 2026  2029  2032  2035  2038  2041  2044  2047 2050 



A	New	Era	of	
Opportuni1es	for	the	
Pa'ern	Community	



h'p://www.datacenterjournal.com/it/internet-thingsor-hype/#!pre'yPhoto	



Assist	inven1on	of	the	key	
metaphors	and	pa'ern	languages	of	

the	ambient	compu1ng	era?	

“Don’t	worry	about	what	
anybody	else	is	going	to	
do…	The	best	way	to	
predict	the	future	is	to	
invent	it.”	

Alan	Kay	



A	Pa'ern	Language	for	Inven1ng	the	Future?	

•  Look	20	years	into	the	future	
•  Extrapolate	technology	
•  Focus	on	people	
•  Create	a	vision	
•  A	team	of	dreamers	and	doers	
•  Prototype	the	future	
•  Live	within	the	prototype	
•  Make	it	useful	to	you	
•  Amaze	the	world	

h'ps://www.flickr.com/photos/buckaroobay/3721809183/	



Social	Pa'ern	Languages	
Pa'erns	for	
living	in	a	
computer	
augmented	

world	
???	 A	Pa'ern	

Language	for	
ambiently	
connec1ng	
people	
???	



Pa'ern	Languages	for	Ambient	
Compu1ng	Technologies	



Pa'ern	Languages	for		
Ambient	Compu1ng	Metaphors		

h'p://colin-budd.com/	

h'p://www.kryshiggins.com/designing-for-wearables-sketchnotes-from-google-io/	

h'p://www.slideshare.net/Angelo.Corsaro/integra1on-pa'erns-for-mission-cri1cal-systems	



The	Rise	of	Ambient	Compu1ng	
Opportunity		

2016  2019  2022 2025  2028  2031  2034  2037  2040  2043  2046 2049 2052 2055  








