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COVER STORY

36 APES WITH APPS

Scientists have long debated
whether apes can truly comprehend
human language. With the help of
customized software, touch screens,
and tablet computers, this small
group of bonobos has the answer:
Yes, they can. By Ken Schweller
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30 WHEN EVERY ATOM COUNTS
Chipmakers keep finding ways to shrink circuit
features, but tackling the variations that result is
a different matter entirely.

By Miguel Miranda

44 A SKEPTIC LOOKS AT
ALTERNATIVE ENERGY

Wind, solar, and biomass sources can’t meet
expectations now—and won’t for decades to come.
By Vaclav Smil
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Robots and Human Evolution
What happens when you put successive generations of
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UPDATE

9 OLYMPICS
EVERYWHERE

The first all-HD, all-live-
streaming games.

By Ariel Bleicher

11 RECYCLING CLOCK
POWER

12 TELEPORT TO SPACE

13 WIND POWER’S
BAT PROBLEM

14 2-D SILICON

16 THE BIG PICTURE
Engineers make a giant
paper airplane and fly it over
an Arizona desert.

OPINION

8 SPECTRALLINES

The reason venture
capitalists have soured
on solar has as much

to do with politics and
economics as it does with
a dearth of innovation.
By G. Pascal Zachary

23 REFLECTIONS

Our intrepid columnist is
curious about Newton’s
laws, the Monty Hall
paradox, and curiosity itself.
By Robert W. Lucky

DEPARTMENTS

4 BACK STORY
It helps if you say “please.”

6 CONTRIBUTORS

18 HANDS ON
Telecommuters, do you
hate your teleconferencing
system? Build your own.
By David Schneider

20 TOOLS & TOYS
Television will be very differ-
ent when TVs run their own
software. By Alfred Poor

22 GEEK LIFE

There’s still time to vote in
Google YouTube's Your Film
Festival. By Mark Anderson

24 TECHLIFE

People say they want to
save energy, but they won’'t—
unless automation and
clever design tricks make
conservation irresistible.

By Marc Mosko &

Victoria Bellotti

52 THE DATA

Character by character,
Unicode is cleaning up

the Web. By Ritchie S. King

DARWIN'’S
DEVICES

robotic tadpoles in a tank of water with
a predatory robotic sea turtle? You
find out why fish have the number of
vertebrae they do and why they have
two flippers instead of four.

In a recent “Techwise Conversations,”
host Steven Cherry talked with
bioroboticist John Long about his new
 book, Darwin’s Devices: What Evolving
~ Robots Can Teach Us About the History of
Life and the Future of Technology.
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LIFE SCIENCE

NEWSLETTER DEBUTS

Want to learn more about
implantable neural interfaces,
medical equipment standards,
or the role that machine
learning plays in computational
biology? Then check out the
new monthly /EEE Life Sciences
Newsletter. Launched in April, the
electronic publication aims to
promote collaboration between

researchers and practitioners
in the fields of life sciences,
engineering, and computing.

VOLUNTEER IN THE SPOTLIGHT
|IEEE Foundation president Leah
Jamieson talks about her role in
creating the public visibility initiative,
forming the New Technology
Directions Committee, and more.

KEEPING MEDICAL DEVICES
HACK FREE

Two |IEEE Fellows are part of a
research group determined to
protect wireless medical devices
like pacemakers, insulin-delivery
systems, and brain implants from
getting hacked. The group has
developed a prototype firewall
to block would-be hackers from
tampering with the devices and
causing catastrophic damage.

ONLINE V\/EB]NARS & RESOURCES

10 July: Introducing COMSOL
Multiphysics Version 4.3

26 July: Modeling Magnetrons
and TWTs With Vorpal

Symbolic Computation
Techniques for Advanced
Mathematical Modeling

Modernist Circuit Topologies

and Transistors for Smart
Grid Power Electronics
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Embedded Meets Mobility—M2M
Considerations and Concepts

Achieving Medical Device Software
Compliance Under IEC 62304

ANSYS With Apache: A Chip
Package System (CPS) Solution

Smart Energy Technology
and Application-Specific
Solutions Training

Simulating Smart Materials

AVAILABLE AT http //spectrum.

ieee. org/webmar

The Online Car: How Will Cars
Change When Permanently
Connected to the Internet?

The Smarter Grid—Engineering—
The Path Forward

Transformer and Inductor Modeling
With COMSOL Multiphysics

New product release library:
http://spectrum.ieee.org/static/

new-product-release-library

Master Bond white paper library:
http://spectrum.ieee.org/static/
masterbond-whitepaper-library

IBM white paper library:
http://spectrum.ieee.org/static/
ibm-whitepaper-library

National Instruments

resource library:
http://spectrum.ieee.org/static/
national-instruments-resource-library
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