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Retrospective

= Each generation of computing resembles the past

= Value shifts in predictable ways
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Example: PC Evolution
Hardware |Software

Diversity and Incompatibility Fragmented, device specific
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Mobile: Like Yesterday
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Mobile: Like Yesterday
Hardware |Software

Diversity and Incompatibility Fragmented, device specific

Pre-now Standard Platform: Popular software: apps that
(likely Android with iOS as a adapt legacy websites to small
strong #2) screens, bridging to the last

Now generation
Compatibles Shift to software that takes
(Android) advantage of the inherent

nature of mobile
Commoditization Focus shifts to maintaining
(exception: ??7?) networked fleets of mobile
devices
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Mobile: Fundamental Challenges

= Power

= Performance

= Pixels

= Pointing

= Privacy

= Policy Management
= Programmability
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Assumptions Now Invalid
nitially  Jledto  JButNow

Memory expensive Conservative design, phone- Memory cheap, apps creating
as-phone value
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Assumptions Now Invalid
nitially  ledto  |ButNow

Memory expensive Conservative design, phone- Memory cheap, apps creating
as-phone value

Computing expensive  Fixed-function, embedded  Computing cheap, most
approach functionality moving to
software based design

Costly RF system Closed chip ecosystem, SDR, unlicensed networks,

engineering frequency monopolies near-Shannon-limit coding
schemes

Closed, circuit- Proprietary and closed SDN, open, packet-switched

switched networks backhaul networks

No software building  Closed, proprietary Readily-available, high quality

blocks software software including cloud
services
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What About the Next Generation?

= Connected Embedded Computing
= Enabling teChnOlOgies ¥ 2010 Outcome: The Unfulfilled

Promise of Wireless Sensor Nets

]
u $12000 $10,300 ®2010 Entire
$10.000 ifg:kort
= Network-composition technologies
’V‘Gfke' = Cost savings not yet disruptive
$6,000 (Z%rgéecfed, = Reliability
| | ) = Energy (battery life)
$4.000 2010 WSN = Ease of use
Market
- $2,000 (Actual)
$7 [J. Rabaey, VLSI keynote 2011]
= Cloud service technologies o o
TerraSwarm Research Center
]
Source: Ed Lee
]
]

No Standard Platform in sight!
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Predictions, Guesses, and
Research Topics

=  Mobile inherits full complexity of distributed computing

=  Computer vision processors will be the “GPUs” of mobile

= Bypass: an Un-network mobile ecosystem will emerge
= Next-Gen leaders will focus on research-at-scale
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And now for something
completely different...

but still embedded...
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Radio Direction-Finder as Sensor

(personal project — joint with P. lannucci)

= @Goal: find a hidden transmitter
using directional antennas,
multiple bearings, and maps

= Some view this as a sport
= My first attempt: “DNF”

= So-so with the radio stuff

= Failed at mapping and book-
keeping
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Motivated!

= A Good Engineer should be able to automate this
= Make an app that does the book-keeping
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App Completed

Built, tested, released app in a few months
= Handles the map and book-keeping
= Uses iPhone built-in goodness: maps, GPS, compass, display, database

Results
= Today: in use in 74 countries

= First responders, rocket trackers, otter spotters, swimming coaches,
caregivers

= “Positive Feedback”...

... and then the Second System Effect set in

» |dea: Add support for real-time sharing of info in teams

= |dea: Develop a really fancy “wireless sensor” that does the hard RF
work of determining direction-to-target
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Result

= Several years later...

= Do try this at home!
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Conclusions

= History helps us determine the horizon so that we
can plan to look beyond it

= Challenge standing assumptions
= Mobile systems problems are close to the P’s

= Tackling the problems of scale is vital to having an
impact in both domains

= Keeping your hands dirty is good for mental health!
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