Emerging Technology Irends
and What They May Mean
for Design, Education, and Society
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A talk In three parts:

PART ONE
Key Technology Trends

PART TWO
Some Implications for Design Practice

PART THREE
Some Implications for Education
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PART ONE

Key Technology Irends
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Technology change in the last 30 years
has been staggering.

1981

IBM PC
1984 Apple Macintosh

2001 Apple iPod

2003 MySpace

2004 Facebook

2005 YouTube

2006 Twitter

2007 Apple iPhone
2010 Apple iPad
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Students graduating from college this year
grew up with computers and the Internet.
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Imagine the change to come
over the rest of their lives.

“The rate of change is such
that the amount of change
since the 1700s to now,
will be like the amount of change

in the next 15 years or s0.”

— Thomas Seder, Lab Group Manager, GM Research & Planning
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Several “revolutions” are interacting,
fostering “combinatorial innovation.”
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Sensors are being printed— like micro-processor chips;
guantities are Increasing; prices are dropping.




art has mandated that every package
In Its s include an RFID chip.
¥. [z




Sensors will be ubiquitous B _
— at checkpoints B RIS Relevance
—logging everything you do online
— all around you

— 0n yOU
—Inyou
Data .-~
Tracking \ .
7 Measures . 02090 QUSRS - - Information
Analysis +
' | Tools
/ +
! Coaching
\\\ i
-

10

Dubberly Design Office - Emerging Technology Trends - 11 October 2013



Sensors are connecting—forming mesh networks.
Each vine has a sensor; each sensor talks to the next;
hubs connect to the internet, providing a heat and humidity map.
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Sensors will produce unprecedented amounts of data.
The new Large Synoptic Survey Telescope (LSST)

will produce 30 terabytes of data EACH night.
The current largest public database of such images is about 80 terabytes.
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Google + Amazon have built big businesses collecting huge amounts of data.
They are not anomalies, they are signals of the future.

®00 e00 Amazon.com: Online Shopping for Electronics, Apparel, Computers, Books, DVDs & more

EI:] -'lhttp:.-’fmvw.google.comf - ’Q' . EI:] 8 https:/ /www.amazon.com/ - Qv

Web |mages Videos Maps MNews Shopping Gmail more ¥

gnuhckcaj@gmail.com | iGoogle | Settings v | Sign out

FREE 2-Day Shipping - See details
* Ne minimum purchase

am azoncom Sign in to get personalized recommendations. New customer? Start here.
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_ O( ): ;[e Your Amazon.com @ ¥ Today's Deals @ Gifts & Wish Lists = Gift Cards FREE Shipping Details | Your Account | Help
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Advanced Search

Language Tools

Google Search || I'm Feeling Lucky

Advertising Programs - Business Solutions - About Google

2009 - Privacy
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Books

Movies, Music & Games
Digital Downloads
Kindle

Computers & Office : _f NeW LOW@’( Price

Electronics
Introducing our newest Kindle with global wireless.
3G wireless means books in less than 60 seconds.
Grocery, Health & Beauty | = No monthly fees, service plans, or hunting for Wi-Fi
Toys, Kids & Baby . hotspots. New lower price of $259.

Home & Garden

Clothing, Shoes & Jewelry =
g - rder now )
Sports & Outdoors (Qrernow €9 amazon

Tools, Auto & Industrial

Holiday Toy List
Get great toys and
more by age,
category, and price.
The Magic of
Disney

Week 7 of the 10th

Anniversary Wish List
Sweepstakes.

No Credit Card Under the Dome: A Novel Star Trek DVD ~ Chris Pine, MNew Super Mario Bros for

Required Hardcover by Stephen King Zachary Quinto MNintendo Wii
Amazon.com Gift §36:00 §15.50 $34-08 §19.99 $45-00 $46.99

Cards can be
purchased with cash.

Christmas Corner
Your one-stop shop for

Give a frustration-free gift this
holiday season with no wire ties, no

clamshells, and no wrap rage. Shop

now.

is still available! : Claim yours

The Bionic Wrench is as
easy to use as pliers,
with powerful ratcheting
gripping force. It's a
2005 Popular Mechanics
Editor's Choice Award
winner,

Have you ever wondered how

many calories you burn while
playing with your kids? Find out
and save up to 10% on select

GoWear monitors sold by

Amazon.com.
Shop GoWear now

holiday essentials. Packed with a 500 GB hard drive, 3 GB of RAM, and Windows 7 Home
: Premium, this 13.3-inch laptop offers big time performance in sleek 3.9- )
Warehouse Deals pound package. Other features include a stunning Tru-Bright display, amaroncom . cese Get the Amazon.com Visa Card

Save on open-box : multi-touch trackpad, and zippy Intel dual-core processor. instantly and you'll
items from Amazon. - N automatically get $30 back




Collecting data about customers has become central to all businesses.
You have to know your customers.

New products + services
built on the MMDB.

Business Business

MM
DB

(4

Marketing

CRM

Mar-com
Mar-com

Marketing

Member
Marketing
Database

Existing model of CRM Emerging model of CRM
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Imagine the possibilities for games.

. Choose
weapon
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Imagine the possibilities for games.
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Imagine the possibilities for games.
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Imagine continuous connection and multiple parallel input streams—
whispering relevant information into your ear.
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In 1980, Nicholas Negroponte described the coming
convergence of publishing, broadcasting, and computing.
30 years later, It's here.
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Rich Media

Rich Media

Rich Media

1980 2010
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Video has become as ubiquitous as smart phones.
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Convergence 20 — Locations (GPS)
- - - Sensors
Service + Social + Physical

Internet of Things

_ GEO-Spatial Web
Physical

&
S
Q >

Rich Media

Routing + DNS

Communications ID + Automation

Computation + Storage Contacts
Search Social Graph
Maps Conversations

Media Access Calendar + Time
Payment + Advertising UGC + Crowd-sourcing
Speech + Image Recognition Activity Streams
Automated Translation Government Data
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Five key trends:
| Sensors are proliferating.
2 Networks are connecting everything.

3 Big data 1s being collected on everything that happens.

4 Virtual overlays augment the physical world
with relevant information.

5 Video is becoming the new lingua franca.
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PART TWO

Some Implications
for Design Practice
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We are in the midst of
a fundamental shift
In how we view the world.
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Product Eras

Subsistence

Made at home
as needed

Craft

Made one at a time
by specialists

Manufacturing

Made in large editions
by teams

Information

Made on demand
by anyone

Used at home

Used by others,
often
known by the maker

Used by others,
almost always
unknown to the makers

Tailored to each user,
by definition known
to the system

Sourced by user

Sourced locally

Distributed globally

Available anywhere,
anytime

Hunting + gathering

Agriculture

Power sources

Computers

Family groups

Cities
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Shipping networks

Data networks
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The shift in world view
IS changing
the nature of products.
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from to

Objects Experiences’ °
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Traditionally, “products™ has meant
not just hard goods
but also information and services.

Product
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In the last 2030 years,
“services” have become a way
to deliver “products.”
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Service
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“. .. commercial products are best treated
as though they were services.

It’s not what you sell a customer,
it’s what you do for them.

It’s not what something is,
it’s what it’s connected to, what it does.

Flow becomes more important than resources,
Behavior counts.”

— Kevin Kelly, Wired
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Formerly “shrink-wrapped” software
IS now being “rented.”

Adobe Creative Cloud Autodesk 360
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More recently,
services are connecting to integrated systems,
forming product service ecologies.

Service
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Ecologies
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... networks of products,

services, technology, people,

and collective and collaborative interaction
arve generating value

for the populations they serve.”

— Jodi Forlizzi, CMU
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The “Space” of Products

Product
(ustuﬂn)

Primary level Materials
.|_

Labor
(sell)

Meta level Tools
(make more stuff)
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Service
(delivering products)

Processes
n
Interaction
(coordinate)

Platforms
(make new types of
products + services)

Ecology
(connecting services, etc)

Networks

N

Cooperation

(co-create + co-evolve)

Language
(build knowledge)
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Stages of Experience

—Pine & Gilmore

Commodity Goods Service Experience

&

& o
1¢—2¢ Per Cup 5¢—25¢ Per Cup 75¢—$150 Per Cup $2—$500 Per Cup
Beans Roasted and ground Brewed and served Treating yourself

to something special
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Market-space
—NRheinfrank & Murrell

Dubberly Design Office -

Components
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Tools

Appliance

System

Kitchen

Experience
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IPod Is not a stand-alone product; it's an integrated system—
a product-service ecology.

Hardware Software Networked Service Marketplace

i S HE |
N

€

4

Music Listener iPod iTunes iTunes Store Record Companies
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Apple has cautiously opened its ecology to others—
teaming up with Nike to extend the iPod system.

Pressure Shoe iIPod Nano User
Sensor (with Receiver)

___________________________________________
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Nikeplus.com
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In just a few years, IPhone and other smartphones
will become hubs of body-area networks.

New/Additional sensors Reinvent meter Networked enabled services
and actuators as health status tracker supported by subscription
Activity

Blood glucose

Blood pressure > Connecting with caregivers
.g., Family, Physician

Cholesterol ¢ / (e.g., Family, Physician)
" R — , Joining communities

eart rate / S :\ __________________ ! \ for support and learning
Hydration / Body Area Personal Computer Engaging with wellness coach ——

_ Network Hub for behavior change

Weight

Medication dosing
and monitoring
e.g., insulin pump

1
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Amazon’s Kindle-Reader-Wispernet-Store system
Is another product-services ecology.

Hardware Software Networked Service Marketplace

N

Reader Kindle Reader Amazon Store Publishers
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In fact, the Kindle ecology i1s even more complex.

Internet

Dubberly Design Office

Users can e-mail files for conversion
to Amazon—at an address reserved
for their Kindle. (Amazon charges

$0.10 perfile)

Amazon Digital
Text Platform (DTP)

To publish to the Kindle
Store authors upload a file,1
enter metadata about it,
and set a price. DTP allows
publishers to edit books,
track sales, and change
prices.

)

Publishers / Authors

Kindle Content Types
E-books

E-documents

Other document types (PDFs, etc)

Audio books
Music files
Newspapers
Magazines

Blogs

Emerging Technology Trends

Converted files can be sent to the Kindle via
Wi-Fi or 3G connection, or e-mailed back to

the user who loads them onto the Kindle via

USB cable.

Kindle
document 2
converter

—-

The Kindle store provides a backup
library of all purchases titles.

A Kindle is linked to a user's Amazon
account; the device's settings are
configured at Amazon.com. Users buy
books and subscriptions to magazines
and newspapers from the Kindle store.
These are downloaded to the device via
Wi-Fi or 3G connection. Audio books
and music files must be downloaded to
the PC and transferred to the Kindle.

eReaders

Proprietary AZW format

B

User (reader)

Kindle

Kindle eReader
Software

Built in flash
memory (4GB)

The Kindle mounts as a mass

Kindle integrates with Facebook and
Twitter. Users can share highlighted
book passages. A link is posted on
Facebook and Twitter that connects to a

]

page on Amazon with the highlighted

passages.
= —
Amazon.com / Twitter / Facebook
Kindle Store
Wi-Fi or 3G wireless
internet connection
(included free, subsidized
by sharing revenue with AT&T)
.
= .
Second Kindle
PC/Mac iPad iPhone Android BlackBerry User
Kindle for Kindle for Kindle for Kindle for Kindle for
PC/Mac iPad iPhone Android BlackBerry

storage device when connected
to a computer via USB cable.
The user can load new files,

or remove/backup files on

the device.

11 October 2013

@

us

B

Whispersync

Whispersync syncs reading
progress, bookmarks, and
highlighting across Kindle
hardware device and other
mobile devices.

Kindle eReader software is
available for the PC, Mac, iPhone,
iPad, Android, and BlackBerry.
Kindle books can be purchased
and read on any of these devices.
Users must have Kindle software
to purchase Kindle titles.

)

Friends

Users can download Kindle titles 6 times. To share
with others, the Kindle account must be shared.

A user must de-link his Kindle, allow a second user
to link to his account, and download a file.

1Authors create books from
.txt, .doc, .pdf, and .html files
as well as from .mobi files
(a common e-book format).

2
Users employ the

Kindle document converter
to convert textin .doc,

and .html format and
images in .jpeg,

.gif, .png, and .bmp.

into .mobi format.
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“I think of [the Kindle] as a service.

Part of [1t] is of course the hardware,

but really, it’s the software, the content,

1t's the seamless integration of those things.”

— Jeff Bezos, founder of Amazon
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PART THREE

Some Implications
for Education
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Basic implications for design curricula:

— less foundation; more writing

— less drawing; more diagraming

— less graphic + product; more service + interaction
— less “the look™ of screens; more “feel” + behavior

— typography remains essential

— add systems theory and modeling courses

— add ethics, which has roots in system theory

— add animation, video, + sound design courses

— add software + hardware programming courses
— more collaboration with experts outside the arts
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The Information Revolution gives us
more than new tools and new media.

It's about much more than students making e-portfolios or websites.
It's about much more than online courses and distance learning.

It's about reconfiguring organizational structures
and re-imaging social networks.
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lt's no longer enough to focus on nodes.
We have to put at least as much emphasis on connections.
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Our traditional organizations are centralized systems,

top-down control, but with imperfect knowledge and bottle necks.

WV
IS

y
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Even our view of knowledge is often hierarchical —
c://university/school/department/faculty_member/student

A
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“. .. the most powerful tool
to advance the cause of progress
15 the peer network . . .
key attributes . . . decentralized . . .
dense, in that they involve
large numbers of participants
with many interconnections. . .
dwverse . . . emphasize open exchange . . .
ideas are free to flow. . .
some mechanism for assigning value . . .

))

— Steven Johnson, Future Perfect
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Increasingly peer networks will challenge universities
In domains where universities once enjoyed near monopolies.

Google Yol amazon

§ | |
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In order to remain relevant,
universities will need
to embrace peer networks.

Let's look at some
radical possibilities . . .
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The primary mode

of academic discourse
remains the “paper”.

And in most cases,

MFA and PhD design students
must submit a written thesis.
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UNIVERSITY OF CALIFORNIA

SAN DIEGO

The Novels of Philip K. Dick

A dissertation submitted in partial satisfaction of the

requirements for the degree Doctor of Philosophy

in English and American Literature

Kim Stanley Robinson

Committee in charge:

Professor Donald Wesling, Chair
Professor Jack Behar

Professor Michael Parrish
Professor Richard Terdiman
Professor Don Wayne

Professor Fredric Jameson




Yet, faculty almost universally acknowledge

the multimodal nature of design—

design’s tendency to combine multiple modes of experience
and combine multiple media.

On top of that,

designers since El Lissitzky and Marinetti—

not to mention Vannevar Bush, Douglas Engelbart,
and Ted Nelson—

have theorized about the future of “the book”

and “re-writing” the nature of writing.
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So:
When will we accept video as a standard form of discourse?

And more importantly,

when will we hold students accountable for producing
well researched, well reasoned arguments in video?

In hypertext?
iIn multiple, mixed media?

If not in the era of IPad and Kindle, when?
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| am not advocating play time.

I’'m asking,
“When will we start to see serious work
that uses the tools we are asking students to learn to design

to critique the tools they are designing?”

(This is not a paradox; it is a necessity.
We ask students to write critiques of writing
even as they are learning to write.)

In other words, can an annotated portfolio

be seen not only as acceptable
but actually as preferable to a traditional written thesis?
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And how should students be accepted into an academic program?
Why are admissions decisions made behind closed doors,
by a small, central group with limited knowledge?

Would it be preposterous to crowd source admissions?

Suppose for example,
that all graduates from the last b years could vote on candidates.
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Would it be preposterous to crowd source evaluations?
Thesis examinations?

Again, why is a thesis reviewed by only 2 or 3 advisors
who know the candidate intimately?

Wouldn't the system benefit from a little bit of transparency?

Suppose students couldn't graduate

until they had raised enough money on Kickstarter
to build a prototype.

Suppose students had to recruit practicing professionals
as reviewers.
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Why does a student’s relationship with an art or design school
end upon graduation?

Most professions require continuing education.
And surely design is enough of a profession—
In the midst of enough change —

to warrant on-going education for professionals.
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Imagine Facebook for education.

Imagine a platform for tracking your students
— their interests
— their accomplishments
— their connections

Imagine a “"CRM" system for your school
— connecting students
— connecting alums
— connecting faculty
— connecting a wider community

Imagine the “Lifetime Customer Value” of your students.
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In many cases, practice leads the academy.
Often students know more about technology than teachers.
Often grad students are closer to practice than tenured faculty.

This 1s not an embarrassment.
It's a fact of life.

We should take advantage of student knowledge
and organize schools as peer platforms.
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We need to see students as peers who educate us
as much as we educate them.

We need to engage practicing professionals,

richly, deeply, meaningfully, in the academic process—
not just as “advisers” or as “mature learners”,

but as co-creators.

We need to imagine tight feedback loops
between practice and the academy.
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Today, even small design firms have global practices;
yet most universities draw on faculty who live within commuting distance.

Let us imagine a world

In which design schools regularly engage international faculty
who are not “in residence”™—

as well as students who are not in residence.
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Let us Imagine a school
in which design education—and design research—
continues throughout a student’s lifetime,

scaffolded by peer networks

built on the platform of universities
engaging students of all ages

all around the world.
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Let us design such a school.
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Let us design such a school.
Letus build such a school.
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