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Four kinds of predictions

2047

Internet as 3" utility (+ water + electricity)
Prediction: dhc will meet (* 1989 @ IETF13)
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Networks never die, they just drop nodes

The fax of life

It's 2017. Why does American medicine still run on fax machines?
Updated by Sarah KUiff | sarah@vox.com | Oct 30, 2017, 8:00am EDT
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P~ Final Report March 2017

years of rapid growth in mobile communications, the scale of SS7 approaches Internet
proportions. Today, networks based on SS7 protocols manage the circuit-switched links among
hundreds of carriers for wireline and wireless services and operators serving the majority of the
7.46 billion mobile subscribers worldwide as of June 2016.3

= We'll still have phone numbers and IPv4 addresses in 2047...



IETF25 (1992) looks familiar
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What drives new developments?

* Economics
e change from hardware cost to software to operations

* Functionality or engineering needs, e.g.,
* 1970s: voice = data =2 Internet
1995ish: fixed = mobile; address space exhaustion
2000s: ASCIl = 118N, serious security (TLS, ssh)
2010s: privacy against in-network threats
2020s: shared infrastructure? automation?
» 2020s: higher—level abstractions (blockchain, containers, ...)

 Societal and regulatory requirements
* security, privacy



Network economics, (over)simplified
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Wireless and wireline networks are becoming
like airlines

Big 4 Postpaid ARPU

- == AT&T === \/erizon Sprint ==/r=T-Mobile === S Ce . safety and rellablllty matter
* buying equipment from a small set of vendors
a * R&D = marketing & system integration

use public spaces (“ether”)
\3“\2\  equally popular...
- ® :




The architecture pendulum

guantum pendulum:
exists in both states at once
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responsibility when things go wrong
resiliency & longevity

availability of expertise




The three tribes — but only two are growing

data center
enterprise
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I shift from backbone
to content providers

Atlantic Pacific

" Internet Backbone " Content Providers
" Enterprises and Others " Research-Educational



The telecom industry is consolidating (US
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The classical policy layering
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applications
(email, web)

ADULT keeping people
SWIM =73 from abusing technology
ONLY
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global, with a few
temporary white spots
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From afterlife to machine transcendence, 2017
Digitalism offers a new promise of paradise.

We had it (too) easy

Our national broadband policy seeks to promote investment in diverse, faster and more sophisticated Internet and related
digital technologies. This, in turn, will foster economic growth, innovation and empower American consumers to make
more choices in how they live, work and play. (M. Powell, FCC, 2004)

A Declaration of the Independence of
Cyberspace

1996
by John Perry Barlow

Governments of the Industrial World, you weary giants of flesh and steel, I come from

sa yS We r nhe rvon B raun. Cyberspace, the new home of Mind. On behalf of the future, I ask you of the past to leave
Tom Lehrer, in Iyrics to "Wernher von Braun" us alone. You are not welcome among us. You have no sovereignty where we gather.
’

* Cyber-libertarianism: anything bad (spam, lack of privacy, ...) can be fixed with another crypto algorithm. If anything still
goes wrong, it’s the user’s or society’s fault.

* Transition in economics: homo economicus = behavioral economics
* Four regulators (Lessig): laws, norms (“tao”), market, architecture
* Negating the importance of community — but we wouldn’t be here in person otherwise!

Ashamed to work in Silicon Valley: how
techies became the new bankers

Wall Street has long been the industry people love to hate. But as big tech's
reputation plummets, suddenly a job at Facebook doesn't seem so cool




We may not like the journey

* Economics =2 competition and investment for carriers
e don’t want to be utilities, but that may be best hope for investment

* Increasing concerns about content
* not just in North Korea & China & not just for kids

* National, not international, with transnational impact
* privacy (GDPR)
» speech restrictions (e.g., election advertising and hate speech)
* competition policies & fear of foreign domination

* Increasingly, goal is to restrict communications, not enable it
» default-off, rather than default-on
* transition open phone, email, web = closed messaging systems & apps, NATs



What’s our role?

* We don’t get to just claim the good stuff

* Many of us no longer have the excuse of being just junior programmers
paying off student loans

* We should be like rocket scientists: we know how powerful this stuff is
* and others expect us to act accordingly

* We are also citizens, voters, share holders, parents, neighbors, drivers, ...

* We may not be comfortable with some solutions
* they are messy, imperfect and may not be ideal for us
* “not our problem” doesn’t cut it

* The goal of the IETF is to make the Internet work better. - for people



