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How can we visualizeour life-journeys through an ever-more rapidly-
changingtechno-social landscape?How did the processesof social-
changebegin speeding-up in the first place?Where are we headedas
we enter the looming techno-socialage?Thesequestionsare on ever-
more mindsall aroundthe world. Forinsightswe reflect on, then follow,
evidenceandwordsof wisdomfrom the past.

This slideshow with embedded links is posted onlinefor later study & reference:
http://ai.eecs.umich.edu/people/conway/Memoirs/Talks/UVIC/Techno_Social_Talk.pptx
http://ai.eecs.umich.edu/people/conway/Memoirs/Talks/UVIC/Techno_Social_Talk.pdf
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Link

[ŜǘΩǎ ōŜƎƛƴ ōȅ ǾƛǎǳŀƭƛȊƛƴƎ ǎƻƳŜ Ǉŀǎǘ ǿŀǾŜǎ ƻŦ ǘŜŎƘƴƻ-social change . . . 

Dropping-back-in just before them, then coming forward through time . . .

http://www.bttf.com/movies/backtothefuture1/
http://www.bttf.com/movies/backtothefuture1/


άThe farther backward you can look, the farther forward you can see.έ
ςWinston Churchill

Link

And as we travel through space-time . . . be sure to keep these words in mind:

http://en.wikipedia.org/wiki/Winston_Churchill
http://blog.primalpastures.com/wellness/staying-healthy-road-challenges-answers/


We begin during the 
Renaissancein the 1400s,
a time of transformational 
cultural advances . . .

Just look at the mechanization of 
astronomical calculations by the 
Prague Astronomical Clock, c. 1410

Photo by Hector Zenil(www.hectorzenil.net)

LǘΩǎ ŀ ǎǘǳƴƴƛƴƎ ŎƻƴŦƭǳŜƴŎŜ ƻŦ ǘƘŜ 
highly advanced Mathematics, 
Science, Engineering, Architecture 
and Art at That Time . . .

http://en.wikipedia.org/wiki/The_Renaissance
http://en.wikipedia.org/wiki/Prague_astronomical_clock
http://www.hectorzenil.net/


.ȅ ǘƘŜ ƭŀǘŜ мпллΩǎ ŀŘǾŀƴŎŜǎ ƛƴ 
shipbuilding, navigation & mapping 
ǊŜŀŎƘŜŘ ŀ Ψtipping pointΩ Φ Φ Φ 

Portuguese 
Carrack

aŀǊƛƴŜǊΩǎ 
Astrolabe

Gimbal 
Compass

Cantinoplanisphere(1502)

Triggering the Age of Discovery
by enabling explorations across 
the open seas . . .

http://en.wikipedia.org/wiki/The_Tipping_Point
http://commons.wikimedia.org/wiki/File:Astrolabe_(PSF).png
http://commons.wikimedia.org/wiki/File:Carrack_1565.jpg
http://commons.wikimedia.org/wiki/File:Carrack_1565.jpg
http://commons.wikimedia.org/wiki/File:Astrolabe_(PSF).png
http://en.wikipedia.org/wiki/Gimbal
http://commons.wikimedia.org/wiki/File:Kardanischer-Kompass.jpg
http://commons.wikimedia.org/wiki/File:Cantino_planisphere_(1502).jpg
http://commons.wikimedia.org/wiki/File:Cantino_planisphere_(1502).jpg
http://commons.wikimedia.org/wiki/File:Cantino_planisphere_(1502).jpg
http://en.wikipedia.org/wiki/Age_of_Discovery


Charting the Early Voyages during the Age of Discovery, c.1492-1522 . . . 

Wiki Commons

Thus it begins:

http://commons.wikimedia.org/wiki/File:Z%C3%A1mo%C5%99sk%C3%A9_cesty_Portugalc%C5%AF_a_%C5%A0pan%C4%9Bl%C5%AF.jpg


As mass-communication by 
printingspread in the late 1400s, 
it enabled adventurers to ever-
more quickly propagate news of 
ǿƘŀǘ ǘƘŜȅΩŘ ŦƻǳƴŘ ŀƴŘ ǿƘŜǊŜ 
ǘƘŜȅΩŘ ŦƻǳƴŘ ƛǘ Φ Φ Φ ŘǊŀƳŀǘƛŎŀƭƭȅ 
escalating the exploration rate . . . 

Link; Attribution: Aodhdubhat English Wikipedia

Replica Gutenberg Press at the 
Featherbed Alley PrintshopMuseum:

http://en.wikipedia.org/wiki/Printing
http://en.wikipedia.org/wiki/Johannes_Gutenberg#/media/File:Featherbed_Alley_Printshop_Bermuda.jpg
http://en.wikipedia.org/wiki/User:Aodhdubh
http://en.wikipedia.org/wiki/
http://en.wikipedia.org/wiki/Johannes_Gutenberg#/media/File:Featherbed_Alley_Printshop_Bermuda.jpg
http://en.wikipedia.org/wiki/Featherbed_Alley_Printshop


Source

.ȅ ǘƘŜ ŜŀǊƭȅ мтллΩǎΣ exponentiationhad generated a massive global trading system . . .

http://www.public.iastate.edu/~cfford/342WorldHistoryModern.html
http://www.public.iastate.edu/~cfford/342WorldHistoryModern.html
http://en.wikipedia.org/wiki/Exponentiation


bƻǿΣ ǿƘŀǘΩ ƘŀǇǇŜƴƛƴƎ ƘŜǊŜΚ  
Just exponentiation of THINGS?
Is that all this is?

Or also exponentiation and diffusion of key clusters of 
innovative IDEAS thru the minds of ever more people?
IDEAS on how to MAKE and USE things . . .

http://commons.wikimedia.org/wiki/File:Astrolabe_(PSF).png
http://en.wikipedia.org/wiki/Gimbal
http://commons.wikimedia.org/wiki/File:Cantino_planisphere_(1502).jpg
http://commons.wikimedia.org/wiki/File:Carrack_1565.jpg
http://en.wikipedia.org/wiki/Diffusion_of_innovations
http://en.wikipedia.org/wiki/Diffusion_of_innovations
http://en.wikipedia.org/wiki/Johannes_Gutenberg#/media/File:Featherbed_Alley_Printshop_Bermuda.jpg


By the mid-мтллΩǎΣ ǘƘŜ ǎǘŀƎŜ ǿŀǎ ǎŜǘ ŦƻǊ ȅŜǘ ŀƴƻǘƘŜǊ 
tremendous disruptive wave of innovation . . .  

Link

and so began the industrial revolution(~1760) . . .

http://en.wikipedia.org/wiki/The_Structure_of_Scientific_Revolutions
http://www.bttf.com/movies/backtothefuture1/
http://www.bttf.com/movies/backtothefuture1/
http://en.wikipedia.org/wiki/Industrial_Revolution


During the Industrial Revolution the mining/processing of 
coal and iron-ore was greatly amplified by steam-power . . .

Snip from Google Images

Some of the resulting iron was used to make more steam engines,
and this positive feedback fueled an iterative expansion-process . . . 

http://en.wikipedia.org/wiki/Recursion
http://en.wikipedia.org/wiki/Iterative_design


.ȅ ǘƘŜ муолΩǎΣ ǎǘŜŀƳ-powered railroads began interconnecting mines to 
iron-works and rail-makers, enabling ever more rapid expansion of the railroads . . .

Snip from Google Images



These maps show the rapid early-spread of railroading in the United States. . .

http://www.cprr.org/Museum/RR_Development.html#2

http://www.cprr.org/Museum/RR_Development.html#2


The expansion was accelerated by the rapid-spread of telegraphyin the 1850s, 
an effect analogous to that of printingduring the age of discovery . . .

(Snip from Google Images)



1860

source

As seen in railroad maps from the following decades . . . 

http://www.cprr.org/Museum/RR_Development.html#2


1870

source

http://www.cprr.org/Museum/RR_Development.html#2


1880

source

http://www.cprr.org/Museum/RR_Development.html#2


1890

source

http://www.cprr.org/Museum/RR_Development.html#2


Like compound interest, the early 
social-diffusion rate of such clusters 
of technological ideasis proportional 
to what has materially accumulated 
at any given point in time . . . 

source

y(t) = y(0)e^rt

όLΦŜΦΣ ƛǘΩǎ ŀƴ exponential function):

http://en.wikipedia.org/wiki/Compound_interest
http://www.amazon.com/Diffusion-Innovations-Edition-Everett-Rogers/dp/0743222091
http://www.cprr.org/Museum/RR_Development.html#1L
http://www.purplemath.com/modules/expofcns.htm


y(t) =  ymax/(1+((ymax/y(0))ς1))e -̂rt)              

But as the opportunity-space fills, 
diffusion of those technological 
ideasslows as that cluster nears 
its materially-expressed 
expansion limits . . . 

sourceearly exponentiation

later saturation

(I.e., it becomes a logistic function):

http://www.cprr.org/Museum/RR_Development.html#1L

