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WHAT’S NEW NOW

CAN TWO NEW RETAIL 
STORES TAKE A BITE OUT 
OF APPLE?
New brick-and-mortar outlets from 
Microsoft and Motorola are selling the 
companies’ familiar products in splashy 
new ways.

THANKS TO NETFLIX, TV 
WILL HAVE FEWER 
COMMERCIALS
The rise of video streaming services is 
poised to change the way ads appear in 
your favorite shows—on any platform.

INSIDE QUALCOMM’S 
SNAPDRAGON FLIGHT 
DRONE LAB
If Qualcomm’s developments are 
successful, drones may soon be used  
for more than just spycraft.  

BUILDING BRAINS FOR 
TEACHABLE ROBOTS
Brain Corporation wants to give 
companies a head start in creating 
robots by providing the AI inside.
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Microsoft did 
everything by 

the book and 
failure was  
the result.  

It’s reading  
the wrong book!

PC MAGAZINE DIGITAL EDITION  I SUBSCRIBE  I  DECEMBER 2015



L ike people across the country, I watched 
the events surrounding the November 13 
terrorist attacks in Paris unfold in real 

time. I toggled between U.S. cable networks 
rebroadcasting French cable networks that were 
replaying profoundly unhelpful clips of police 
on the streets of Paris. Twitter offered its 
predictable litany of rumor, real reports, and 
outrage. Ironically, Reddit offered one of the 
most digestible threads, making this one of the 
first massacres that was live-blogged globally.

The acts in Paris will be with us for a long 
time, but what struck me was the pure 
immediacy of the coverage. At this point, we’re 
used to watching anchors fill and fumble 
through an information-free broadcast for 
hours. Digital media was somewhat more useful.

Facebook went live with its Safety Check 
feature, letting its users easily notify family and 
friends that they were okay. Facebook first 
deployed the Safety Check in 2011 when Japan 
was hit with a tsunami. Now it will help us 
manage calamities we inflict on ourselves, too. 
It’s unfortunate that this is necessary, but it 
solves a problem.

Airbnb turned its unoccupied lodgings into a 
distributed network of shelters. It waived fees 
and invited its users to open their homes to 
Parisians who couldn’t reach theirs. Google 
offered free phone calls into and out of France 
via Google Hangouts. Uber switched off surge 
pricing in all of France within 30 minutes of the 
attacks, although, sadly, rumors of price gouging 

Nothing  
Brings Us 
Together  

Like Tragedy

DAN COSTA
FIRST WORD



and service cancellations spread through social 
media anyway.

Of course, these measures pale in comparison 
to the barbarity of the killings themselves. There 
is nothing technology can do to bring back those 
lost lives. Nor is there anything it can do to stop 
the inevitable cycle of violent retaliation that will 
continue for years. There’s plenty of blame to go 
around, but I want to head off one particular 
theory before it gains more traction. This did not 
happen because of the PlayStation 4.

In the days following the attacks, multiple 
outlets reported that the PlayStation 4’s chat 
service was used to plan the attacks. There was a 
report that a PlayStation 4 was seized at the 
home of one of the suspects. And then there was 
this statement from Jan Jambon, Belgium’s 
interior minister: “The most difficult 
communication between these terrorists is via 
PlayStation 4. It’s very, very difficult for our 
services—not only Belgian services but 
international services—to decrypt the 
communication that is done via PlayStation 4.”

There are three problems with this theory. 
First, there was no PlayStation 4 seized during 
the raid. Second, Jambon’s quote was from an 
interview conducted three days before the Paris 
attacks. But more important, if it wasn’t the 
PlayStation 4, it could have been WhatsApp. Or 
even a World of Warcraft campaign. Before you 
laugh, thanks to Edward Snowden we know that 
the NSA has been infiltrating the game in search 
of terrorist plots. There’s zero evidence that the 
PlayStation 4 was used to plan these attacks, but 
that won’t stop the overreaction.

The U.K. parliament is currently debating 
passing the Investigatory Powers Bill, which 
would force technology companies to keep six 



Does anyone 
think that 
WhatsApp  

and the  
PlayStation 4 

are really the 
problem?

months’ worth of records on their users and 
could make services like iMessage and 
WhatsApp decrypt their platforms. Prime 
Minister David Cameron has even gone so far as 
to propose banning strong encryption entirely. 
In his view there should be no way for people to 
communicate that the government can’t 
intercept. Putting aside the technical difficulties 
of banning strong encryption when it’s such an 
inextricable part of our digital economy, is this a 
world we want to live in? And faced with the 
enormity of the challenge, does anyone think 
that WhatsApp and the PlayStation 4 are really 
the problem?

Clearly, security requires trade-offs. New 
technologies have the potential to do great good 
harm as well as great good. There needs to be a 
dialogue, thoughtful evaluation, and ultimately a 
compromise that balances our security with our 
liberty. PC Magazine intends to be a forum for 
that conversation. You can find us on the Web, 
Facebook, and Twitter.

Be safe out there.

dan_costa@pcmag.com
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Blog 
Standard

YOUR EMAILS
READER INPUT

OUR ANSWER:  
You’re probably best off with WordPress, the king  
of blogging. But keep in mind that there are two 
WordPresses: WordPress.com is a commercial 
service, but WordPress.org is open-source software 
that you use to build a site that you can host with a 
wide choice of services. Weebly is very easy to set up 
and pretty customizable. [Be sure to check out our 
“Best of the Year 2015” story in this issue for more 
about Weebly, which we named Best Website 
Builder. —Ed.] Maybe consider Blogger or Tumblr, 
too, as they’re pretty flexible and offer built-in 
audience development. 
—Michael Muchmore, Lead Software Analyst

I’m interested in 
creating a blog, 
and since I’m new 
to all this, I would 
appreciate your 
guidance and 
input. Would you 
go with WordPress 
or Weebly, or is 
there possibly 
something else 
even better to use 
going into 2016? 
—Emmanuel Olague
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Ask us a question! 
Have a question about a story in PC Magazine, 
one of the products we cover, or how to  
better use a tech product you own? Email us  
at letters@pcmag.com and we’ll respond to  
your question here. Questions may be edited  
slightly for content and clarity.?
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TECH TRENDS
WHAT’S NEW NOW

Can Two New Retail Stores 
Take a Bite Out of Apple?   
BY STEPHANIE MLOT,  SASCHA SEGAN,  AND MATTHEW MURRAY  

In the 14 years since the first Apple Stores appeared, other big technology 
companies have been trying—and largely failing—to capture Cupertino’s 
unique brand of retail magic. Will two new stores from major players make 

a difference, and finally convince shoppers that that Apple isn’t the only cool kid 
on the block? PC Magazine checked out the new Manhattan Microsoft Store 
and Motorola’s Moto Shop in Chicago to find out.

THE SOFT SELL
The Microsoft Flagship Store, a three-floor, 22,000-square-foot edifice located 
at Fifth Avenue and 53rd Street in Manhattan, celebrated its grand opening on 
October 26 with a ribbon cutting ceremony. Whether you’re eyeing a new 



Surface tablet, Lumia smartphone, or Microsoft Band 
fitness tracker, the company’s latest hardware is on 
display, as are Signature Edition PCs, the Xbox One, 
Office software, and a variety of accessories.

Although more than 110 Microsoft Stores have 
sprung up across the United States, Puerto Rico, and 
Canada in the last six years (the first was in 2009), 
you won’t find another quite like this anywhere. On 
the third floor of Microsoft’s new location, visitors will 
find The Dell Experience, which showcases the full 
range of Dell products, from XPS, Inspiron, and 
Precision computers to Alienware gaming products. 
There’s also an answer desk for technical questions, 
troubleshooting, and repairs (team members speak a 
total of 19 languages); a community theater for 
training sessions and hosting in-store events; high-
definition video walls that stream videos, images, and 
information; and a culture wall to display 
noncommercial, artistic images.

Redmond will also give more than $3 million in 
grants to 14 nonprofit organizations in each of the 

NOT SO MICRO
Microsoft’s towering Fifth 
Avenue Flagship Store packs a 
wide variety of products from 
the company and its partners 
into three sprawling floors. 



city’s five boroughs. Recipients include All Star Code, Brooklyn Academy of 
Music, Brooklyn Children’s Museum, Directions for Our Youth, National 
September 11 Memorial & Museum, Network for Teaching Entrepreneurship, 
New York Botanical Garden, New York Hall of Science, Per Scholas, 
PowerMyLearning, Staten Island Children’s Museum, Staten Island 
MakerSpace, We Connect the Dots, and Women’s Housing and Economic 
Development Corporation.

“This is something that is super important to us and really layers back up to 
the company’s mission of how we are helping people achieve more,” Kelly 
Soligon, general manager of Worldwide Marketing for Microsoft Retail and 
Online Stores, said in a statement. “We really strive to be part of the fabric of 
every community where we operate.”

MOTO MOJO
The problem with Motorola’s Moto Maker phone design tool is that you can’t 
feel it. Motorola’s Chicago-based flagship store, the Moto Shop, which had its 
public grand opening on November 10, aims to change that.

Motorola makes terrific phones, but it’s not selling many of them in the U.S. 
Motorola’s parent company, Lenovo, posted a quarterly loss this week, and 
blamed “restructuring” and excess smartphone inventory. To try to raise 
awareness, Motorola set up a “flagship store” at 108 N. State Street, right in the 
heart of Chicago (the company’s hometown). This isn’t an Apple or Microsoft-
like move to create its own nationwide retail channel—it’s just a way to show off 
Motorola devices and increase word of mouth.

MOTO MOJO
The Moto Shop highlights the 
many different ways phones can 
be colored and customized, 
giving the customer real hands-
on time with potential handsets.



On its blog, Motorola explained the store this way: 
“Looking at products online can be fun, but nothing 
compares to experiencing them in person, especially 
when it comes to your smartphone or smartwatch. But 
don’t expect phones on display outlining technical 
specs—Moto Shop is a hands-on, interactive 
environment with dedicated areas that bring to life 
our marquee products and device features.”

Motorola actually had more than 350 branded retail 
locations outside the U.S., including several flagship 
stores, back in its heyday in 2006, but all of that’s 
gone now.

The flagship store has an area where you can handle 
the wood and leather used to build custom Moto X 
Pure phones, an area that shows off all the Moto 360 
watchbands, an area where you can drop 
“shatterproof” Droid Turbo 2 phones on stone and 
concrete, and even a little café where they give out free 
cookies to show off the integration between the Moto 
360 watch and Android phones.
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HIGH ROLA
A ritzy, boutique feel and an 
intense focus on the phones is 
what separates the Moto Shop 
from its retail rivals.



TECH TRENDS
WHAT’S NEW NOW

Thanks to Netflix, TV Will 
Have Fewer Commercials  
BY DAVE GONZALES  

You’re watching ads. Even in the modern-day streaming environment, 
with a plethora of on-demand or pay-for-access services that have 
limited or nonexistent advertising, TV is built around ads. The 

commercial break, a staple of the landscape, has only increased in length as the 
medium diversified from broadcast to cable and then to digital streaming. But 
for the first time in recent memory, TV channels might soon reduce the amount 
of commercials they show.

Right now, broadcast and cable TV are supported by commercial content 
bought by advertisers. Every spring in what are called “upfronts,” networks 
present their upcoming programming to ad buyers who decide which shows, 
networks, and time slots they’d like their ad content to appear in. That’s where 



TV channels get their money, and, until 
recently, the general idea was that 
channels would make as much room for 
commercials as possible, charging more for 
placement alongside popular shows. The 
longer the commercial time, the more money 
could be made.

Since 2009, the average amount of 
commercial break time per broadcast hour has 
raised from 14 minutes, 27 seconds, to 15:38—
more than a quarter of the total available time. 
This was accomplished through both cutting 
down original programming and by incrementally 
speeding up licensed or syndicated programs (and 
that’s on top of any “editing for time” that takes 
place on a second airing of a show or a broadcast of 
theatrical movie).

With the advent of TiVo and other DVR technology 
in 1999, the ability to fast-forward through 
commercials started to wear down the viability of this 
advertising model. If you’ve ever seen a movie trailer 
with a brightly colored bar on the top throughout, you’ve 
seen advertising trying to combat the power of fast-
forwarding (even at maximum speed, you catch the title of 
the film in question). Then Netflix decided to split its 
digital streaming service and its disc delivery service and 
things started to really go south—Netflix doesn’t have 
anything that looks like a commercial.

Now, with services like Netflix and HBO Go offering 
consumers places to watch their favorite content without 
any commercials, advertisers and television executives are 
worried that TV is being abandoned entirely. So much so, in 
fact, that it actually looks as if some of TV’s biggest 
conglomerates will cut down on commercial time as a way of 
keeping commercials relevant.

Viacom, which owns channels like VH1, MTV, and 
Nickelodeon, is cutting down on the length of commercial 
breaks, hoping that the commercials remaining will be more



impactful on the viewer and his or her buying habits. And 
Fox will replace the traditional 2-minute commercial 
breaks on its Hulu shows with 1-minute interactive ads, in 
hopes that forcing users to engage with something at least 
proves that the advertisers have reached their audience.

Most of the time, television networks don’t leave money 
on the table like this. Usually, they would just increase the 
total number of commercials. Instead, it seems as though 
the big networks have decided that the best way to 
compete with a commercial-free service is to lessen the amount of the 
commercials shown and charge more for them. Now it isn’t a question of how 
many ads can fit into one space, but of how valuable three or four placements 
are if that’s going to be the only ad content with a given show.

The Warner Bros.–owned channel TruTV is going to be the testing ground for 
that company’s plan on limited commercial breaks as early as 2016. Because 
TruTV’s viewing audience skews younger, the hope is that the kids who have 
never not had the option of fleeing to Netflix stick around. If TruTV is able to 
keep revenue up with a limited amount of more expensive ads, the model 
would likely then roll out over other Warner Bros. channels, such as CNN, TBS, 
and TNT.

Advertiser panic over the state of television isn’t going away, but for the first 
time it might mean fewer commercials rather than more. So—thanks, Netflix?

LESS IS MORE?
You can already pay more to 
watch Hulu shows without 
commercials. But for users 
who don’t want to shell out 
extra, broadcasters like Fox 
will replace long commercial 
blocks with shorter 
interactive ads in a bid to 
better target viewers.
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TECH TRENDS
WHAT’S NEW NOW

Inside Qualcomm’s  
Snapdragon Flight 
Drone Lab BY SOPHIA STUART  

With the popularity of drones on the rise, well-known chip makers are 
moving beyond PCs and mobile devices to create smart components 
for these high-flying gadgets. Nvidia, for example, recently tipped 

the Jetson TX1 processor, and Intel last year awarded the $500,000 grand prize 
in its inaugural Make It Wearable competition to a wearable drone. In 
September, Qualcomm unveiled its next-generation development platform, 
Snapdragon Flight, which is designed specifically for the growing drone market.

“The chip itself is the same as a Snapdragon 801,” explained Hugo Swart, the 
senior director of product management at Qualcomm Atheros, to PC Magazine 
during a recent visit to Qualcomm’s San Diego campus. “Then we added, on a 
small board, things that are needed in a drone, like GPS for reliable location, 
2x2 Wi-Fi, and key functionality such as a 4K camera and additional cameras 
for computer vision.”



“Snapdragon already had great camera 
support ... so it was a good start on which to  
build the Snapdragon Flight platform,” Swart 
continued. “With the same chip as in a mobile 
we can have 4K video encode for local storage, 
720p encode for first-person-view advanced 
image processing, and flight control with 
computer vision.”

During a demo, Donald Hutson, senior support staff 
engineer, donned safety goggles and went behind the mesh 
screen that protects lab occupants from errant drones that 
veer off their assigned flight paths. He powered up a drone 
and talked us through the tech specs as the UAV moved 
into position.

“This demo drone has an approximate wingspan of 8 
inches and weighs less than half a pound. As it flies, it will 
transcode the first-person-view live video stream from the 
optic flow cameras, in real time, from 4K to 720p,” Hutson 
said, pointing at a monitor displaying the drone’s-eye view.

Hutson gave the command to elevate by tapping on a 
mobile device screen; the drone rose to 5 feet and hovered 
in place, sounding very much like a horde of angry wasps. 
“And now here’s the clever bit,” he added, before grabbing 
a large industrial leaf blower and blasting the drone with it.

“We’re indoors, so of course there’s no GPS,” Swart 
pointed out as the drone swayed and then moved back into 
position. “And yet, it’s using its internal sensors and the 
optic flow cameras, so it knows it’s been blown off course, 
and can right itself back to the correct location.”

“Being able to handle gusts of winds and come back to 
the position it was in takes serious processing power,” 
agreed Hutson.

What type of future does Qualcomm see for Snapdragon 
Flight? “Basically, we’re jump-starting the drone market,” 
claimed Swart. “Our goal is to enable our OEM customers, 
who are going to buy the Snapdragon Flight chips from us 
and use our software, like the Snapdragon Navigator, to 
build their own drones quicker than they could do on their 
own software solution.”

Being able to 
handle gusts  

of wind and 
come back to 

the position  
it was in  

takes serious 
processing 

power.



What are the commercial applications of drones, 
apart from espionage and other covert activities? 
Naturally, Qualcomm envisions more than spycraft.

“I like to call the drone the next-generation selfie 
stick,” Swart said. “You just throw it up in the air and 
then the drone itself can see who to take pictures of, use 
the best angles, and so on to get great shots. Application 
number two is the next-generation action camera, 
moving on from helmet- or body-mounted cameras to 
drones that move alongside you, capturing amazing 
footage from biking, canoeing, and extreme sports.”

Snapdragon Flight is already available for OEMs, and 
should be powering the first generation of drones based 
on the platform in the first quarter of 2016. Swart could 
only confirm that Qualcomm is looking at adding 
cellular functionality, because mobile operators are 
already requesting it, and improving the machine 
vision capability.

“We’re putting two additional cameras on the front to 
assist with navigation in detecting objects,” he said. 
“For example, if I’m running and the drone is flying 
alongside me, it can build a 3D model on the fly using 
machine vision to avoid obstacles autonomously, 
without me having to manage it.”

As we walked out of the Qualcomm lab, something 
turned its head and caught our eye. It was an intriguing 
robotic dragon head affixed to a trestle table. The head 
used its sensors and camera-backed eyes to scan the 
room. On a nearby monitor, squares appeared on faces 
it captured, which gave a big clue as to what the project 
might be about. Hutson would only say that the dragon 
is part of a new R&D program. 

Today, Qualcomm is focusing on drones. Tomorrow, 
the Snapdragon chip might well be embedded inside 
any number of other robot-powered devices.
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TECH TRENDS
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Building Brains for 
Teachable Robots  
BY SOPHIA STUART  

It’s not easy to build an autonomous robot with sophisticated machine 
learning. But what if you could buy an off-the-shelf brain to put inside your 
new autonomous creation? That’s what Brain Corporation in San Diego is 

working on right now.
Brain Corporation was cofounded in 2009 by Dr. Eugene Izhikevich, and now 

has an R&D team with more than 20 PhDs in brain modeling, machine 
learning, computer vision, and robotics. It was incubated on the Qualcomm 
campus and did neurocomputational, brain-inspired, contract research for the 
company in its early years.

It is still part of the Qualcomm Ventures portfolio (as are most high-profile 
robotics companies in the San Diego area, where Qualcomm is headquartered) 
but wanted to make the transition from an R&D lab to the robotics tech 



company it is today. But as 
Senior Vice President Todd 
Hylton explained, it’s a 
mammoth task.

“What we want to do is 
make it much cheaper and 
easier for companies to build 
their first robot, rather than 
spending $10 million to 
create a prototype and go 
through a really steep 
learning curve like we did,” 
said Hylton, who previously was a project manager for DARPA and worked on 
nanotechnology at Science Applications International Corporation. “We know 
we can jump-start the robotics industry with our platform.”

As if on cue, two small orange robots whizzed around the corner of the Brain 
Corporation offices, followed by Patryk Laurent, director of R&D. These were 
the EyeRovers: less than a foot high, 3D printed at the lab, and teachable 
because they can learn how to do tasks on the fly.

Laurent demonstrated “a visual path” teaching session. The EyeRover robot’s 
ear lights turned red as they fixed their stereo cameras on Laurent. “This means 
they are in ‘learning’ mode,” explained Laurent. “They then go green when they 
become fully autonomous to carry out the learned behavior.”

Because knowledge is not instantaneous, even with robots, they needed a 
couple of tries before they understood that when Laurent stood in front of them 
they needed to stop. But after a couple of quick lessons, when he moved aside, 
they whizzed on by, screeching to a halt when he moved back into their line of 
sight again.   

Hylton held up a small circuit board that powered the devices. “We call this 
the B-Stem,” Hylton explained. “We built our own computing platform, based 
on the Qualcomm Snapdragon chipset from a mobile phone, which we then 
configured with various sensors, inertial measurement units, stereo cameras, 
and so on. This was much more difficult to do than we initially imagined. A lot 
of the low-level software pieces didn’t exist, so it’s all custom-made.”

Possible uses for the BrainOS include programming a robotic arm to keep 
tools organized in a workshop and training a home automation system to turn 
on a reading light when a certain action is performed, like sitting in a particular 
chair or opening a book.



Brain Corporation is now ready to take BrainOS and 
the B-Stem to market. The company can build and 
configure teachable robots to a customer’s specification. 
For those companies that have the development 
resources in-house, Brain Corporation will provide the 
platform and act as consultant if needed.

External developers using the BrainOS will write code 
at both the User Interface and Robot/Robot Driver 
“glue” layer. It’s not exactly plug-and-play, but it comes 
close. The UI layer uses industry standard protocols like 
REST calls, UDP, and WebSockets together with a 
library of algorithms from the BrainOS library to create, 
load, save, and configure behaviors. This essentially 
allows users to both control and train their robot.

In the spirit of collaboration, Brain Corporation is also 
creating a robotics marketplace where algorithm 
developers can post their code. Brain Corporation will 
provide validation and test its compatibility with 
other algorithms in the library, acting as an agent 
and/or broker.

The robotics industry is still in its infancy, but having  
a brain and a marketplace of algorithms available will 
make the route to market that much faster for everyone.

“There are so many pieces of proprietary code trapped 
inside labs, [and] in universities and companies  
around the world, but there’s no way to monetize 
them,” Hylton pointed out. “So by creating a  
marketplace for algorithms around our BrainOS, we 
hope to make the robotics industry a real business 
sooner [rather than] later. People will get recognized  
for their skill, and, importantly, get paid for their work. 
We’re having conversations internationally with 
everyone from private research labs to huge companies 
as well as guys in garages.”

Brain Corporation’s robot BrainOS wants to turns the 
Internet of Things into the Internet of Things that can 
learn how to do stuff—and that’s pretty clever.
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I think Google 
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not to have to 
be a processor 

designer.

SASCHA SEGAN
WILLIAM FENTON

TIM BAJARIN



S
a

sc
h

a
 S

eg
a

n

Google is looking to design its own 
smartphone CPUs and GPUs, according 
to new reports, because it can’t find 

mobile processors that could push Android 
devices into new worlds of virtual and 
augmented reality, and it needs help with camera 
and image processing performance.

These rumors have been kicking around in 
various forms for two years. Back in 2013, the 
scuttlebutt was that Google wanted to develop 
server chips to lessen its dependence on Intel. 
That was followed up in 2014 by reports that 
made it clear Google was focusing on data center 
systems. By October, it started to look as if Google 
wanted better GPUs and image processing for its 
Chromebooks. Now the rumor is about enabling 
VR and AR experiences on tablets and phones.

QUALCOMM’S FAULT?
In the Western world, and especially in the U.S., 
Qualcomm has a near-monopoly on Android 
CPUs and modems. Intel and Samsung nibble 
around the edges, but Qualcomm’s strength has 
always been its ability to integrate CPUs, GPUs, 
and 3G and 4G modems in ways that fit into small 
packages and make wireless carriers very 
comfortable. I’ve heard from several phone 
manufacturers that even if they use other parts 
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elsewhere, they always turn to Qualcomm in the 
U.S. because Qualcomm chips are much easier to 
get through FCC and carrier approval processes.

But Qualcomm’s lineup this year has been 
widely considered disappointing. The company 
rose to smartphone prominence by doing its own 
proprietary riffs off the standard ARM processor 
designs that many companies use. But it was 
caught off guard last year by Apple’s switch to 
64-bit, and rushed out a series of flagship 64-bit 
chips using more generic ARM designs. First, the 
Snapdragon 810 was criticized for overheating 
problems. The Snapdragon 808 doesn’t overheat, 
but it’s crushed by current Samsung and Apple 
chipsets on performance. And downmarket 
Snapdragon chips, like the 615 and 410, don’t 
have the GPU power Google needs.

This is a big part of why Qualcomm has been 
calling journalists practically every two weeks 
about next year’s Snapdragon 820 processor. The 
820 could be what we wanted and expected from 
the 810, with optimized custom cores that don’t 
overheat and an industry-leading GPU. We don’t 
know. Nobody’s tested it yet.

APPLE RULES, NVIDIA DROOLS
The problems aren’t just with Qualcomm. For a 
while, Nvidia was tipped to be Qualcomm’s 
performance-oriented competitor. But the 
company couldn’t make its chips small enough 
and cool enough for many smartphones, and 
couldn’t secure design wins. Google visibly tried 
to buoy Nvidia up by using its K1 chip in the 
Nexus 9 tablet, but that didn’t help.

Nvidia’s role is important because Google’s 
supposed VR/AR strategy involves a lot of 
graphics processing power, and in that area 
Nvidia’s processors have always been superior to 
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both Qualcomm’s current generations and 
standard ARM designs. Nvidia has the graphics 
chops to fulfill Google’s needs, but couldn’t seal 
the deal.

Intel’s Atom processors have sub-Qualcomm 
GPU performance, so there’s no help coming 
from Santa Clara. Downmarket, we have 
MediaTek, which has been fighting valiantly to 
offer a competitor to Qualcomm, but has so far 
only succeeded at offering comparable 
performance at lower prices.

Looming over the whole motley group are 
Samsung, Huawei, and especially Apple. Apple 
currently makes, by far, the best ARM processors 
in the business, and doesn’t let any Android 
vendors have them. Samsung and Huawei are 
catching up fast, and Samsung’s most recent 
Exynos 7420, seen in the Galaxy S6 and Note 5, 
also crushes the Snapdragon 810.

It takes years to develop a new chip, but 
Google’s been working on this for years. I think 
Google would prefer not to have to be a processor 
designer. This whole initiative strikes me as an 
insurance policy, similar to how Samsung has 
always kept an extra OS in its back pocket in case 
its relationship with Android goes south. (That 
was first Bada, then Tizen.) If Qualcomm and 
Intel don’t get their acts together to deliver chips 
that enable the graphics experiences Google 
wants, Google may actually cash in this policy—
and that would be disastrous for the chip giants.

sascha_segan@pcmag.com
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The venerable lecture has few allies today. 
Although many in the humanities have 
long preferred seminar-style instruction, 

our friends in the sciences have begun to give the 
lecture a second look. A growing body of research 
suggests that lectures simply are not that 
effective, especially when compared with active-
learning models.

In a recent meta-analysis of some 225 studies 
of undergraduate STEM teaching methods, Scott 
Freeman, principal lecturer in biology at the 
University of Washington, and his colleagues 
found that active-learning methods both reduced 
failure rates and increased exam performance. 
But reports of the death of the lecture may be 
exaggerated. Several recent pieces have advocated 
for the lecture as a source of active learning. That 
might apply to some traditional college courses, 
but it is far from the case among massive open 
online courses (MOOCs) where video lectures 
remain ubiquitous, to the detriment of learners.

IN PRAISE OF THE LECTURE
I have recently read two persuasive essays 
arguing for the lecture, and in the humanities no 
less. Writing for the New York Times, Molly 
Worthen, assistant professor at UNC Chapel Hill, 
posits that lectures are more active than they 
might appear. An hour-long lecture requires 
students to listen carefully, discern subtle 
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arguments, make judgments when taking notes, 
and convey central points back to their professor. 
Lectures do not simply require a student to 
listen—and for longer periods than to which they 
might be accustomed—but to “synthesize, 
organize, and react.”

Damon Linker, senior correspondent at The 
Week, takes Worthen’s argument a step further, 
saying that to defend the humanities lecture is to 
assert that its practitioners have knowledge, that 
their knowledge has value, and that the lecture 
provides the most effective means for 
communicating knowledge to students. As Linker 
puts it, “Skipping the introductory lectures is like 
permitting an art student to jump straight to 
splatter-painting without first learning how to 
master the basics of figurative drawing.” A 
democratic approach to education might assuage 
our egalitarian sensibilities, but it does not 
translate into solid instruction.

SEMINAR VALUES
As an educator and advocate for the humanities, I 
am sympathetic to both arguments, even if I am 
somewhat skeptical of Linker’s last point. Most 
students learn through practice, and I would 
rather allow them that arena than impart a little 
more knowledge of my subject matter. The 
benefits are bidirectional. In taking ownership of 
the class, students learn to argue with one 
another in such a way that aligns subject 
knowledge with respect and deference—not just 
to me, but to one another. In relinquishing some 
control of the class, I shelve some contexts, lesson 
plans, and pithy quips, but in exchange I learn 
what students find compelling and relevant to 
their lives, how they think about literature and 
history, and how I might entice them to keep 
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learning. My seminar might not provide the most 
efficient path to impart knowledge, but if my class 
inculcates a habit of mind, the learning will 
continue after the semester ends.

Let me be clear, seminar instruction is not 
incompatible with the lecture. I lecture often, 
particularly when I want to present a context 
against which to read a text. But when I lecture in 
a physical classroom, I have access to qualitative 
data that informs how I conduct my lecture. If I 
see students taking notes, I might extend my talk. 
If I notice students shuffling papers, I might 
assign a group exercise instead. If a student asks 
a question and her peers are not paying attention, 
I might pose her question to a colleague.

AGAINST THE ONLINE LECTURE
For all the affordances and arithmetic bounties of 
online education, MOOC platforms tend to be 
stubbornly quantitative. Outcomes, as measured 
in exam scores and unit completions, fail to 
describe students’ engagement in their own 
learning. In fact, a course structured around 
completing steps and providing the correct 
answers will likely foster disengagement.

The online lecture is uniquely predisposed to 
fail because a computer is a not a notepad. 
Confronted with so many tools and services, 
students will stray from lectures. (I say this as one 
who has strayed from his share when testing 
online platforms.) No matter how impressive the 
production values or prodigious the instructor, 
the online lecture faces the intrusion of 
habitualized practices, such as checking 
Facebook, refreshing Twitter, and swiping 
through Instagram photos.

To make lectures “more engaging,” producers 
of online courses embrace even shorter videos, 
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chunking lectures into 2- and 3-minute clips, and 
interweaving machine-graded quizzes and 
completion percentages between them. The result 
is less a cohesive lecture than a frenetic collection 
of clips that ask little of the learner other than to 
be present. That presence, measured by one’s 
ability to click through a prescriptive path, 
evacuates both the learner’s humanity and his 
value as an active participant to the discourse.

TOWARD AN ONLINE SEMINAR
For those committed to active learning, an online 
seminar might better cultivate the synthetic, 
organizational, and reactive traits that Worthen 
ascribes to the traditional lecture. A fairly recent 
shift toward smaller, more social, seminar-style 
courses would seem to align with that of 
Minerva’s selective, carefully scripted online 
courses. Although Minerva students participate 
in conversations in much the same manner as a 
seminar, the educator follows a meticulously 
crafted script, similar to lecture notes. When 
students enter the class, they sign into a 
proprietary interface through which educators 
compel them to engage one another through both 
methods (such as relay) and home-brew 
technology (head-to-head debates). The result is 
a sort of hybrid pedagogy, in which the educator 
leads from behind, so to speak, intervening with 
lectures where necessary.

In this sense, the online seminar is not so 
different from the traditional seminar, which is 
itself well suited to the Internet. With a shared 
commitment to the free access to information, the 
value of the individual, and the desire for fluid, 
open-ended debate, the seminar and the Internet 
are philosophical kin, and I look forward to 
seeing them united in online education.
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In some ways, world leaders now view 
Silicon Valley as more important than 
Wall Street or Capitol Hill. Just look at 

Indian Prime Minister Narendra Modi, who 
hobnobbed with the tech elite during a 
September trip to the region.

Modi’s visit had multiple purposes, the first 
of which was to understand the impact U.S. 
technology could have on his country. But he 
was also there to encourage tech giants in the 
region to invest in India’s Internet 
infrastructure (Google did in fact commit to 
providing high-speed public Wi-Fi in 400 
train stations across India), and to urge 
Indian Americans to support the economic 
and tech future of their homeland.

Chinese President Xi Jinping also visited 
Seattle this fall. But Silicon Valley sits at the 
heart of the tech world, and for decades world 
leaders from many countries have come to 
this region to court our tech executives. When 
Japan’s Prime Minister Shinzo Abe visited 
Stanford in April, he pushed his country to 
adopt the “dynamism of Silicon Valley.”

I have had the chance to meet various 
world leaders over the years, including the 
presidents of France, Ireland, and the 
Philippines, the prime minister of Singapore, 
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and even Prince Andrew when he came to 
Silicon Valley on a trade-related mission. 
Visits from these and other leaders reflect the 
growing power of Silicon Valley companies 
and venture capitalists, with whom heads of 
state are trying to gain favor in hopes of 
attracting business, investment, and political 
influence.

These leaders want citizens at home to 
know they realize that tech is important and 
how it can contribute to their countries’ GDP.  
In a March report, Accenture found that 
digital technologies could add $1.36 trillion to 
the world’s top ten economies in 2020.

Although Silicon Valley is no longer the 
center of tech manufacturing, it still creates 
some of the greatest tech companies—and 
technology—in the world. And if the influx of 
foreign leaders is any indication, we’re not 
the only ones who know it.T
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The Microsoft Band 2 is like the Swiss Army 
knife of fitness trackers. It records 
everything from running and golfing to 

heart rate and skin temperature, and has a 
barometer for altitude tracking and a microphone 
for use with Windows’ Cortana voice assistant. But 
it looks and feels a lot like the original Microsoft 
Band, which is disappointing—for its steep $249.99 
price, you can do better.

DESIGN AND FEATURES
A bulky bracelet you clasp around your wrist, the 
Microsoft Band 2 comes in three sizes: small (5.6 to 
6.6 inches in circumference), medium (6.4 to 7.4 
inches), and large (7.1 to 8.1 inches). It’s made of 
stiff rubber that, surprisingly, doesn’t pull on hair, 
but its size and rigidity make it uncomfortable to 
wear. It lacks the soft, floppy coziness of the Fitbit 
Surge and the Mio Fuse.

The overall discomfort stems from the Band 2’s 
curved AMOLED touch screen, which is built right 
into the wristband. This means the display is 
situated horizontally across your wrist, so you have 
to orient your entire forearm in an awkward, skewed 
way to look at it dead on. You can make the screen 
easier to glance at by wearing the band on the 
bottom of your wrist, but this isn’t an ideal solution.

The display itself measures 0.5 by 1.3 inches (HW) 
and sports a sharp 320-by-120-pixel resolution. It’s 
nice and vibrant, though it can appear faint in direct 
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sunlight. You can set the brightness to one of three 
levels or Auto, which uses an ultraviolet (UV) light 
sensor to detect ambient sunlight. The display is very 
responsive to touch.

Below the display you’ll find a long Power button, 
which turns the Band 2 on or off when you hold it 
down. When it’s powered on, you can tap the Power 
button to wake up the display. Next to that is the Action 
button, which performs a number of different tasks 
including starting a workout, talking to Cortana via a 
Windows Phone, and displaying a text message one 
word at a time at a rapid pace. This is also where you’ll 
find a tiny pinhole microphone. The other side of the 
band contains the barometer, which the original 
Microsoft Band lacked. 

The band is separated in the middle by a clasp that 
can be adjusted by pressing its two side buttons. The 
clasp is also home to the battery, which lasts up to two 
days according to Microsoft. In testing, I actually got 
about four days of use before it ran out, which was a 
nice surprise, but that’s still not as long as the week or 
so you’ll get with many other fitness trackers. Microsoft 
includes a proprietary charging cable for when the band 
runs out of juice.

The outside of the clasp contains the aforementioned 
UV sensor, which detects light and tracks UV light 
intensity, which can be useful if you’re worried about 
getting too much sun. The other end of the band 
contains a raised indentation with two nodes—this is a 
sensor that measures the conductivity of your skin, so 
the band can accurately monitor your activities.

The Band 2 can track several activities, including 
bicycling, golfing, hiking, running, weightlifting, and 
guided workouts. It can also track your sleep and steps. 
The band connects to your phone via Bluetooth, and 
delivers push notifications from calls, calendar events, 
email, social media (Twitter and Facebook), and text 
messages. Windows Phone users gain some Cortana 
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voice control functionality, such as the ability to set personal reminders and 
respond to text messages by speaking into the band’s microphone. There’s a lot 
you can do with the Band 2, though not all of it (like golf tracking) will be 
applicable to all users.

The band is rated IP67 for water and dust resistance, but it is not waterproof, 
so it cannot be used to track swimming.

APP AND PERFORMANCE
The Microsoft Band 2 uses Bluetooth 4.0 and is compatible with devices 
running at least Windows Phone 8.1, iOS 8.1.2, or Android 4.4.

To pair the band, first you need to download the free Microsoft Health app 
and set up a Microsoft account (if you’ve previously used Outlook.com, 
Hotmail, or Xbox Live, then you probably already have one). To start the 
pairing process, place the band on your arm and swipe left to select the 
operating system of the device you wish to pair. After that, tap Pair, then open 
Microsoft Health. From there, simply follow the instructions on both the band 
and the app until they’re connected. You’ll need to set up a profile, input a PIN, 
and update the Band 2’s software. It took me about 10 to 15 minutes to pair the 
Band 2 with a Samsung Galaxy S6.

After the pairing, you can plug in your age, height, and weight, and customize 
the Band 2 to your liking, including the color of the display’s background and 
the tiles you swipe through. Tiles let you access features like bicycling and 
running, or using the band to make payments at Starbucks.

Microsoft Health collects all your fitness data, but it uses a dull, simplistic 
layout that lacks detail and is a chore to navigate. Everything is organized with 
long lists, and the white-on-blue color scheme is difficult to look at for long 
stretches of time. 

Microsoft learned from the first time around, however, and 
added more information for fitness fiends to chew on. You 
can now see the number of steps you took during a week, 
plotted on a bar graph. You also get your total distance 
traveled, floors tackled, total steps, and your most 
active day, and similar information for calories 
burned and for other activities like bicycling 
and golfing. Seeing your progress over time 
like this is very helpful. 

Find a Workout is a returning feature, 
and one that didn’t need much 



improvement. Microsoft Health suggests a wide variety of workouts, and your 
choice is sent to the band. When you start a workout, the band displays 
messages and vibrates to instruct you—it’s like having your own personal 
workout coach. While you work out, the Band 2 tracks your time and heart rate, 
plus other data like skin temperature. The app saves your workout history. It 
should be noted that the heart rate sensor is much more accurate this time 
around than in the first iteration of the Band; it delivers results on par with 
what you get from the reliable Fitbit Charge HR. 

Unfortunately, wearing the bulky Band 2 makes working out more of a strain 
than it already is. I never forgot that it was on my wrist as it slid around, and it 
made exercises like push-ups particularly unpleasant. In addition, I regularly 
received an error in the app that prompted “Still wearing your Band? Make sure 
it’s close by and Bluetooth is turned on.” I had to restart both the band and my 
device to fix this.

CONCLUSIONS
The Microsoft Band 2 is definitely an improvement over its predecessor. Its 
fitness tracking is much more detailed, plus it’s gained several noteworthy 
features like Cortana integration and a barometer. The built-in workouts are 
still useful, and the touch-screen display is responsive. But the band itself is too 
stiff, and it jostles around quite a bit, which can make it irritating to wear while 
working out. The Band 2 does a lot, but for the price, I’d recommend the Fitbit 
Surge instead. It shares many of the same features as the Band 2, but has a far 
more comfortable design. If you’re on a budget, the Misfit Flash Link ($19.99) is 
our Editors’ Choice for low-cost fitness trackers; it may not boast nearly as 
many features, but it’s a lot more comfortable and will still track plenty of your 
activities just fine.

TIMOTHY TORRES  
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EDITORS’
CHOICE

Most tablets that cost around $50 aren’t much more than glorified 
alarm clocks, but the $49.99 Amazon Fire is a fully realized, functional 
slate with access to tons of content. It’s good for reading books, 
watching movies, running apps, or just browsing the Web. With a 
decent screen, a portable form factor, solid parental controls, and 

helpful technical support for newbies, there’s simply no other meaningful 
competition in this price range.

DESIGN AND FIRE OS
The Amazon Fire is small and light, measuring in at 7.5 by 4.5 by 0.4 inches 
(HWD) and weighing 11 ounces. It’s comfortable to hold on a commute, or prop 
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up on your chest in bed. The front of the tablet is home 
to a 1,024-by-600-pixel display, which is the same 
resolution as the original Apple iPad mini. At 171ppi, 
this is by no means a sharp, cutting-edge screen. It can 
look a little grainy, and is somewhat reflective and quick 
to smudge. But viewing angles are good, and it’s 
perfectly usable for reading text or watching video.

A thick black bezel around the display gives the tablet 
a somewhat clunky, utilitarian look. It has a smooth 
black back, with the rear camera positioned on the top-
right corner. On the top edge are all your ports and 
buttons: a micro USB port, a headphone jack, and 
Power and Volume Up/Down buttons. On the right 
side of the tablet, toward the top, is a microSD card 
slot. It’s basically the same design as the Fire HD 8, 
only smaller.

Like the Fire HD 8 (and the Fire HD 10), the Fire 
tablet runs Amazon’s Fire OS 5 “Bellini.” Fire OS 5 
is loosely based on Google’s Android 5.0 Lollipop, 
but as usual, that’s not immediately apparent. 
Many of the changes are cosmetic, and actually 
make the tablet look and function more like an 
Android device than previous Fire OS devices. For 
example, at the bottom of the screen, the Back, 
Home, and Search buttons have been replaced by 
Android’s now-standard Back, Home, and Open 
Apps buttons.

At the very top of the tablet are tabs you can 
swipe through, including Home, Books, Video, 
Games, Shop, Apps, Music, Audiobooks, and 
Newsstand. Under each of these is your content; on 
the home screen, you see your most recent 
downloads, with all of your installed apps under 
that. All of Amazon’s content-driven apps come 
preinstalled, including Kindle Books, Amazon 
Games, Amazon Instant Video, and even Amazon 
Maps. Although this ensures you remain firmly 
entrenched in Amazon’s content ecosystem, it also 
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helps tablet newbies figure out exactly what they can do 
with their device, as opposed to the stock Android 
experience, which can be a lot more confusing to learn 
and navigate.

Amazon now offers offline content viewing with 
Prime membership, so you can download and watch 
movies and shows even when Wi-Fi isn’t available. That 
makes the microSD card slot a welcome addition, 
especially for long trips. Amazon makes it easy to add a 
32GB microSD card for $19.99 at checkout when you 
buy the tablet, and you probably should, as the Fire only 
comes with 8GB of internal storage, 2.37GB of which is 
already eaten up by the software load.

Unlike the Fire HDX, the Fire does not offer the 
Mayday feature, which lets you push a button to 
connect with an Amazon representative over video chat. 
Instead you get a slightly watered-down version called 
Mayday Screen Sharing, where you can call a customer 
service and give them access to your tablet’s screen. 
That’s not quite the same personal touch as an actual 
video call, but it’s a heck of a lot more support than 
you’re going to find anywhere else at this price range, 
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and makes the Fire a good tablet for beginners. Giving it as a gift? Rest assured 
you won’t be the one that has to provide the tech support.

Like Amazon’s other tablets, the Fire gives you unfettered access to Amazon’s 
stellar parental controls. With FreeTime you can set up a child’s profile on the 
tablet, and enable access to Disney, Nickelodeon, and Star Wars apps and 
shows. A single child’s subscription costs $2.99 per month.

A fair warning: If you stack up Amazon’s app ecosystem against the Google 
Play store, you will be disappointed. The Fire might look like an Android tablet, 
but you won’t be able to access all the latest apps and games available on Google 
Play, let alone Apple’s iOS.

PERFORMANCE AND CAMERA
Running a 1.3GHz MediaTek 8127 processer, the Fire doesn’t really stand up 
well in performance benchmarks. That’s fine; this is a $50 tablet, and you can’t 
expect top-of-the-line performance. In the Geekbench 3 test, the Fire turned in 
scores of 357 single-core and 1,152 multicore. That’s well behind the larger Fire 
HD 8 (770 single-core, 1,505 multicore) and another Android tablet of similar 
size, the Asus Zenpad S 8.0 (640 single-core, 1,055 multicore).

But actual benchmark results are almost beside the point. The Fire tablet 
excels where it needs to: accessing Amazon’s vast supply of books, movies, and 
TV. Everything feels relatively smooth in real-world usage, including gaming. 
There was no stuttering or random pausing while playing High Speed Race: 
Need For Asphalt Racing, which was a pleasant surprise.

The Fire makes an ideal nightstand companion, and not just for reading a 
book before bed. It can act as an alarm clock with Amazon’s Clock app, or a 
weather monitor with Amazon’s Weather app. Of course, you can also use it to 



watch Netflix, or sync it with a Bluetooth speaker for 
Amazon Prime Music, Pandora, or Spotify. The 
capabilities are really only limited by what’s available in 
the Amazon Appstore, 
so you can have a look there to scout out other 
possibilities.

The rear camera is a slow 2-megapixel shooter that 
takes grainy, unimpressive shots. The front-facing VGA 
camera isn’t much better, but it works well enough for 
video calls. Given the price of the tablet, the fact that it 
even includes a rear camera (let alone a front-facing one 
for video calls) almost feels like icing on the cake, so I’m 
not going to count the lackluster quality against it.

Battery life is solid. In our rundown test, streaming 
video over Wi-Fi at full brightness, the Fire lasted 6 
hours, 5 minutes. That’s longer than other small tablets 
like the iPad mini 4 (5:15) and the Samsung Galaxy Tab 
S2 8.0 (5:33). The lower screen resolution on the Fire 
helps out here.

CONCLUSIONS
Amazon really has the market 
cornered on low-cost tablets. 
Sure, you can find plenty of third-
party bargain-bin options while 
shopping around on, well, Amazon, 
but I wouldn’t count on a reliable 
hardware or software experience, let 
alone access to an advanced tech support 
network. The Fire HD 8 gets you a modest 
upgrade in terms of screen size, resolution, 
camera, and processing power, but it costs three 
times as much as the Fire. For $50, the Fire is 
practically a stocking stuffer, and an excellent 
choice for first-time tablet users. It’s easy to 
recommend as our Editors’ Choice for budget tablets.

BEN RADDING  
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I t’s been more than three years, but we finally have a 
new Apple TV. The last time Apple updated its popular 
media streamer was back in 2012, and it has really 

started to show its age—especially when you consider the 
broad app ecosystems and 4K streaming support offered by 
competing devices like the Amazon Fire TV and the Roku 4. 
Thanks to the new iOS-based tvOS 9, Apple has solved one 
of those problems: The new Apple TV now offers plenty of 
apps. And a new Siri-powered remote makes navigation via 
voice a breeze. Still, it lacks 4K support, and with a price tag 
higher than any of our top picks (including the $99 Fire 
TV), it feels like too little, too late.

DESIGN
The new Apple TV has the same matte black plastic design 
and squarish shape of the previous model. It measures the 
same 3.9 inches across, but is nearly twice as thick at 1.4 
inches. It’s still a very tiny box you can stick almost 
anywhere underneath or behind your HDTV.

Apple TV
(32GB)

$149
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This Pricey Media Streamer 
Needs More Than Siri
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This version sees the return of local storage in the form 
of 32GB of solid-state memory (or 64GB for the $199 
model), to be used for apps and games. Unless you 
intend to download a lot of games, the 32GB model 
should suit you just fine. 

Compared with the older model, this one has fewer 
ports on the back panel. The HDMI, micro USB, and 
Ethernet ports are still there, along with the two-prong 
laptop-style power connector, but the optical audio 
output has been removed. This is relatively minor, as 
your HDTV likely has its own optical audio output if you 
want to run audio through a soundbar or speaker system. 
Still, it’s an odd omission considering the larger frame.

The remote has been completely redesigned, and now 
looks and feels more like an iOS device than ever. It’s a 
flat, slender bar, with curved edges and a Lightning 
connector on the bottom for topping up its rechargeable 
batteries. You could easily mistake it for a new iPod 
touch. The back is sturdy aluminum, and the front is 
approximately halved width-wise into glossy and matte 
black sections. The matte black portion holds the built-in 
touchpad for navigating on-screen menus, along with the 
Menu/Back and Home buttons. The touchpad is 
responsive and comfortable, and physically clicks rather 
than relying on surface taps, so you won’t accidentally 
trigger it.

Microphone/Siri and Play/Pause buttons occupy the 
glossy section of the remote, along with a volume rocker. 
Two small microphone holes near the top, one each on 
the front and back sides, are for voice control. A small 
black rectangle on the front holds an infrared emitter as 
a backup control if the Bluetooth connection to the Apple 
TV doesn’t work.

Oddly, although the Apple TV comes with a USB-to-
Lightning cable for charging the remote, it doesn’t come 
with an accompanying USB wall adapter. You’ll have to 
supply your own, or see if your HDTV’s USB ports deliver 
enough power to charge the remote.

Apple TV
(32GB)

PROS New tvOS 
interface is simple, 
attractive. App store 
greatly expands 
functionality. Handy 
remote with 
microphone for voice 
control. Excellent iOS 
device integration.

CONS No 4K support. 
Pricey. Disappointing 
non-Apple music 
options. 



INTERFACE AND APP STORE
The new Apple TV uses tvOS 9, an iOS-based interface that greatly improves the 
media streamer’s capabilities. The interface looks largely the same as before, 
with a rotating selection of featured content on the top two-thirds of the home 
screen and big, colorful icons for apps and services below. The biggest addition 
sits squarely in the middle of the icon bar: the familiar App Store “A” icon.

Unlike with previous Apple TVs, you no longer have to settle for a small 
handful of Apple-endorsed apps and some of the bigger names in streaming 
services. The Apple TV now has a full app ecosystem, with dozens of free and 
premium titles available. The major video services are present, including Hulu, 
Netflix, and YouTube, along with network-specific services like CBS, FOX, HBO 
Now, NBC, PBS, Showtime, and more. There are also weather apps, sports apps, 
and a slew of games ported from iOS like Asphalt 8, Geometry Wars 3, and 
Transistor. Most apps don’t require a lot of space, but you can expect to see the 
Apple TV’s storage fill up if you download a lot of games. 

Apple doesn’t currently offer a gamepad for the Apple TV, but you can 
connect a third-party gamepad via Bluetooth, and some games can work with 
the remote’s touchpad and built-in motion sensors. Asphalt 8 looked pretty 
good, and was playable using the remote as a steering wheel, but the game 
regularly stuttered on tight turns with several cars around. As with most other 
media streamers, I can’t recommend the Apple TV as a gaming platform 
because of its limited power and selection of games.

Outside of gaming, tvOS adds some welcome multitasking support. Tapping 
the Home button twice brings up your open apps, with full-screen previews of 



what you’ll be jumping into. As in iOS, you can just swipe upward to close 
different apps from this screen if performance starts to feel sluggish.

Siri and voice control come to the Apple TV by way of tvOS, too. By pressing 
and holding the Microphone/Siri button on the remote, you can speak into the 
mic at the top and issue commands or questions. Siri can open apps; search for 
movies and TV shows based on title, genre, and actor; answer basic sports, 
weather, and trivia questions; and even enable or disable features like closed 
captioning. Voice search reaches beyond Apple’s media libraries, and a search 
for Breaking Bad brought up options to watch the show on both Netflix and 
iTunes. The functionality is very similar to that of the Amazon Fire TV, which 
now uses Alexa, Amazon’s version of Siri. 

MUSIC AND LOCAL STREAMING
If you want to listen to music on the Apple TV, you’ll want an Apple Music 
membership. Radio stations based in iTunes are available for free listening, but 
individual artists and albums need Apple Music for any on-demand search and 
playback capability.

This wouldn’t be a big issue if the tvOS App Store were home to some major 
music services. But I was unable to find Pandora, Rdio, Songza, Spotify, or even 
TuneIn for the Apple TV. The best I found were myTuner Radio (which is 
similar to TuneIn) and Vevo for watching music videos. This is a pretty big 
omission for users of streaming music services, or anyone who doesn’t want to 
rely on Apple’s music store. Considering Apple has sat atop the app store 
hierarchy with iOS for years, additional music apps could very well be added to 
the Apple TV in the future. For now, though, it feels like the company is not-so-
subtly nudging users to embrace Apple Music instead of another service.

The beloved local streaming and sharing features of previous Apple TVs are 
still present on the new model. Apple Home Sharing lets you share media on 
your computer over iTunes with the Apple TV. Although native music support 
outside of iTunes and Apple Music is disappointing, you can still stream any 



music you want from an iOS device to your HDTV over 
AirPlay. AirPlay support also includes screen mirroring, 
and I was able to mirror my iPad’s screen on my HDTV 
with little noticeable lag.

4K AND CONCLUSIONS
Apple omits a big feature on the Apple TV that has 
become standard for other flagship media streamers: 
4K video support. Although iTunes doesn’t currently 
offer 4K content, Netflix and YouTube do, and that lack 
of support on a device that costs more than the Amazon 
Fire TV or the Roku 4 is difficult to overlook. 
Considering Apple’s long pauses between hardware 
updates, future-proofing this model with 4K should 
have been a no-brainer. Perhaps the device has enough 
power that 4K support can be added just with a 
firmware update, but for now it’s a major hole in 
the feature set.

The Apple TV is an attractive, 
streamlined, feature-filled media 
streamer that Apple fans will 
appreciate for its extensive iOS 
support and iTunes integration. 
The addition of app support and 
voice control with Siri make it a 
significant improvement over 
the 2012 model, but it costs $150 
in an era when most media 
streamers can be found for closer to 
$100. The Amazon Fire TV hits that 
price point, packs all of the relevant 
features short of iTunes and iOS-specific 
functionality (and those functions have their 
own Android-friendly analogs, like Miracast screen 
mirroring), and supports 4K video, and that’s why it 
remains our Editors’ Choice.

WILL GREENWALD  
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EDITORS’
CHOICE

Valve has been promoting its Steam Machine, Steam Controller, and 
Steam OS platform for some time now, but the Steam Link media 
streamer has fallen through the cracks. The $49.99 Link lets you 
stream your Steam games from any PC to any HDTV, much the way 
you can from the PlayStation 4 to the PlayStation Vita, or from an 

Nvidia GameStream-compatible PC to a Shield device. The Steam Link is easy 
to use and has a robust set of connectivity options, making it viable if you can’t 
easily run an HDMI cable to your television. Because it works so painlessly and 
reliably, the Steam Link earns our Editors’ Choice distinction, and stands as our 
strongest recommendation among the recent wave of Steam hardware.

DESIGN AND SETUP
The Steam Link is a flat black plastic rectangle that measures 3.5 by 4.8 by 0.7 
inches (HWD). Two of the narrow sides (the top and right, if you look at it from 

Valve Steam Link
$49.99
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above) are stark, flat surfaces that end in sharp corners, 
and the other two are curved with bezels, and look more 
like finished sides. The flat sides hold all of the ports, 
with the power connector, HDMI output, Ethernet port, 
and two USB ports on the top, and a third USB port on 
the right. A Steam logo sits near the curved lower-left 
corner. The box rests on a black rubberized foot that 
keeps it stable on most surfaces.

You’ll need to hook up your own input device before 
you can do anything with the Steam Link. USB 
keyboards and mice, Xbox 360 and Xbox One 
controllers, the Steam Controller, and Bluetooth devices 
are all supported. I successfully got the Steam Link to 
work with a wired keyboard, a wired mouse, an Xbox 
One gamepad, and a Steam Controller (which doesn’t 
require the USB adapter included with the 
controller; the wireless connection circuitry is built 
into the Steam Link). The Link gets its required 
power through the included wall adapter, and, of 
course, you’ll need an HDMI connection to 
your HDTV (HDMI and Ethernet cables are 
also included).

Once the Steam Link is plugged in and you 
have a way to control it, it’s ready to set up. 
It was easy to configure the device to work 
with our Labs’ FiOS test network, with 
on-screen instructions that prompt you 
to choose the network and enter the 
password. Connecting to our Steam test 
machine was similarly painless; once the 
Steam Link was on the network, it detected the 
system and displayed a four-digit PIN to enter 
on the PC. After I typed in the number, the PC was 
linked and automatically jumped into Steam’s Big 
Picture mode for navigating through the Link. Big 
Picture is Steam’s leanback mode that provides a 
couch-friendly interface with large, easy-to-identify 
menu items.

Valve Steam Link

PROS Extremely 
responsive. Easy to 
set up. 

CONS Requires a fast 
router, ideally with 
either your PC or the 
Steam Link connected 
via Ethernet.  



HOW IT WORKS
The Steam Link extends the Steam library of your networked computer to 
whatever HDTV the device is plugged into. Whatever you do on your HDTV will 
be reflected on the display of your connected PC. Because of this, you can’t do 
anything with your PC while it’s streaming.

Besides browsing and playing games, you can access other Big Picture 
features. You can bring up your Friends list, see what other people are playing, 
and even browse the Web. Unlike the Google Chromecast or the Apple TV, 
however, you can’t mirror everything on your PC to your HDTV. The Steam 
Link is limited to content on Steam accessible through the Big Picture interface.

The Steam Link only streams within your home network, so you can’t stream 
your games remotely over the Internet the way you can with the PlayStation or 
Nvidia systems. But our tests have found out-of-the-home game streaming to be 
unreliable and laggy to begin with, so you’re really not missing out on a very 
useful feature.

GAMEPLAY
Performance depends entirely on the speed of your router and the state of your 
home network’s Wi-Fi signal. Internet connection speed doesn’t matter, as the 
Steam Link only streams games within a home network. You can reduce the risk 
of lag and video artifacts by using a fast router that supports dual-band 
802.11ac, and by plugging either your PC or the Steam Link directly into your 
router with an Ethernet cable. Valve actually recommends an Ethernet 
connection, though this isn’t feasible for all home setups.



Even with both my test PC and the Steam Link connected to the test network 
via Wi-Fi in a fairly congested environment, games were surprisingly 
responsive. The 8-bit graphics of Shovel Knight looked crisp, and I could engage 
in pixel-perfect platforming most of the time. Occasional hiccups caused video 
artifacts and input glitches at times, but I resolved them with fiddling with the 
precise placement of the Steam Link itself.

More impressively, the graphics-intensive Metal Gear Rising: Revengeance 
was nearly flawless. I could see where the Steam Link had to wrestle a bit with 
video compression to make it play well. But the timing of my inputs remained 
responsive enough that I could parry and counterattack enemies with ease. For 
a character action game like this, that’s the most important test, and the Steam 
Link passed with flying colors.

For $50, the Valve Steam Link effectively extends your gaming PC to your 
television over Wi-Fi, and it works remarkably well. The whole idea of game 
streaming is something that’s handy on paper, but hasn’t quite caught on with 
systems like the PlayStation Vita and Nvidia Shield. The Steam Link is a 
comprehensive, broadly compatible streamer that doesn’t need a specific game 
system, handheld, or video card to work. If any device will get in-home game 
streaming to catch on, it will be this one.

WILL GREENWALD  
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Gaming fandom wars of the past are child’s play compared with the 
eternal struggle between consoles and gaming PCs. Console acolytes 
boast of the convenience and ubiquity of their chosen platforms. PC 

zealots claim that the knowledge needed to squeeze extra horsepower out of a 
gaming rig makes the reward all the sweeter. But now, Valve, the maker of 
acclaimed PC games and the all-powerful PC gaming digital marketplace 
Steam, has put forth a vision for peace between these two tribes. The company 
is partnering with manufacturers to create Steam Machines, desktop gaming 
PCs that offer the best of PC gaming in an approachable, console-like form. 
The Alienware Steam Machine is among the first of these boxes to hit the 
market, but if Valve’s dream for PC gaming on your television is an exciting 
one, the choice of OS has made the reality much more limited.

DESIGN AND FEATURES
Alienware’s Steam Machine is essentially its earlier Alpha, except instead of 
running Windows, it’s running Valve’s new Linux-based operating system, 
SteamOS. It’s roughly the same size as the Alpha, at 3 by 8 by 8 inches (HWD), 

Alienware 
Steam Machine
$749 (as tested)
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and the small form factor is closer to that of a last-gen 
console like the Nintendo Wii instead of the more 
technically comparable Xbox One or PlayStation 4. You 
can adjust the color of the glowing logos on the desktop.

The Steam Machine has the same array of ports as the 
Alpha: three USB 2.0, two USB 3.0, HDMI-in and -out 
(for connecting to both a television and another video 
source), and digital audio (Toslink). You’ll have to 
dedicate one of those USB ports to the wireless dongle 
that pairs up to four Steam Controllers to the machine. 
The package comes with one controller. For wireless 
connectivity, there’s 802.11ac Wi-Fi and Bluetooth.

We didn’t tear apart the Steam Machine, and if Valve 
and Alienware want it to be treated like a console, they 
can’t expect casual users to want to do that either, but 
you can open up the device and start swapping out 
parts. The $449 base model includes an Intel Core i3 
processor, a 500GB hard drive, 4GB DDR3 
RAM, and a custom Nvidia video card 
based on the mobile GeForce GTX 
860M. The $749 model I tested adds 
4GB more RAM, doubles the hard 
drive space to 1TB, and features a 
Core i7 processor. There are several 
other configurations available, but all 
also come with a handful of free 
games like Payday 2.

STEAMOS
The Steam Machine will be many 
players’ first introduction to 
SteamOS. This interface is a beefed-
up version of Steam’s Big Picture mode 
for presenting PC games in a TV-friendly format, and it 
excels at its one job. Aside from easily fixable resolution 
issues with some games, a TV displaying SteamOS is a 
fantastic way to enjoy your Steam library.

After signing into Steam or creating a new account, 

IN YOUR CONTROL
The Steam Controller, 
included with the 
Alienware Steam 
Machine, makes 
playing PC games on 
your couch even more 
console-like.

Alienware 
Steam Machine

PROS Brings PC 
gaming innovations to 
the TV. Compact, 
attractive design. 
Includes Steam 
Controller. 
Performance 
surpasses that of 
consoles. 

CONS No Windows 
support. Only 
compatible with the 
fraction of Linux 
games available on 
Steam. Pricey 
considering the specs.  



you can easily start buying, downloading, and playing games, and interacting 
with the larger Steam community. If you want to know the best button layout 
for playing an old PC game with a Steam Controller, you can look it up. You 
can download mods to your heart’s content. Broadcast your gaming session or 
watch others stream theirs. You can even hop into a Web browser to check out 
a strategy guide or watch a funny Source Filmmaker video. Storing multiple 
accounts on one system and switching between them is also a breeze.

As neat as this interface is, you don’t necessarily have to buy a Steam 
Machine to enjoy these benefits. Using a Steam Link to stream your existing 
gaming PC through a TV will work just as well. In fact, buying a Steam 
Machine, or any device exclusively running SteamOS, will just limit your 
gaming choices to titles available on Linux.

Whatever feelings Valve may have toward Microsoft, this is an inexplicable 
choice. Nearly all of the 5,000 games you can purchase on Steam run on 
Windows. Only a quarter of those run on Linux as well. Just using my own pre-
existing Steam library as an example, I was able to find and enjoy Linux-
compatible games like Hotline Miami, Super Meat Boy, Octodad: Dadliest 
Catch, and Valve’s own Portal 2. But time and again, I found that a game I 
wanted to download was not available on SteamOS. At least you can filter out 
incompatible games when browsing through the store. Look for the Valve logo 
next to the Windows and Mac logos to make sure the game will run. Hopefully, 
Linux support will pick up soon. And because the Steam Machine has no 
optical drive, if a game isn’t available to download on Steam, you won’t be 
playing it.

PERFORMANCE
Given the Linux-based OS, we were unable to run our usual Windows-based 
benchmarking tests on the Steam Machine. Plus, navigating the Linux desktop 



to run non-game programs via a controller isn’t ideal, 
and the menu hides that access by default. But based on 
anecdotal evidence, gaming performance seems as solid 
here as it was on the Alpha. Simpler games like the 2D 
fighter Skullgirls ran just fine, but frame rates took a 
mild-to-noticeable hit when I tried playing big, modern 
games like BioShock Infinite on maxed-out settings at 
1080p HD. This was disappointing, considering the 
kind of power you can get elsewhere for the same price. 
But if you’re a console player looking to move up to PC, 
you’ll appreciate the added horsepower in a familiar 
setting. And the machine runs cool and quiet. 

WAIT FOR HALF-LIFE 3
At its best, the Steam Machine’s combination of PC-
gaming openness and console-gaming ease of use 
trumps the experience you’ll get on either platform. But 
SteamOS’s reliance on Linux prevents you from having 
that experience with many games. And although future 
Steam Machines may perform better than Alienware’s 
model, unless Valve convinces countless more 
developers to support Linux, that problem will plague 
all hardware that follows this blueprint. If you want the 
Steam experience on your television, we recommend 
pairing your existing gaming PC with a Steam Link 
instead. And if you don’t want to deal with the potential 
lag of streaming, or are enamored with the idea of 
having a compact gaming PC in your living room like a 
console, Alienware’s own Windows-based Alpha offers 
an identical chassis and specs with exponentially more 
gaming choices.

JORDAN MINOR  
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EDITORS’
CHOICE

If you’re a multimedia professional or a visual arts enthusiast whose 
computing needs can’t be met by a 1080p HD screen, the Asus Zen 
AiO Pro Z240IC may be right up your alley. The Z240IC heralds the 
next wave of premium all-in-one desktops, with a bright 4K screen 
and the processing power to create stunning visuals. It also has a 

sturdy glass-and-metal construction that’s easy on the eyes, with enough 
storage to keep multimedia programs and all of their files handy. If you really 
like the look and feel of the Apple iMac line, but want to stay firmly in the 
Windows camp, the AiO Pro is the premium all-in-one desktop to get.

DESIGN AND FEATURES
There’s no question that the iMac was squarely in Asus’ crosshairs when the 
company designed the AiO Pro. The exterior is all metal and glass, with a curved 

Asus Zen AiO Pro 
Z240IC
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back panel that tapers to a sharp edge all around. 
Instead of light, matte silver, the AiO Pro’s design 
consists of visible horizontal brush lines over a silver 
body. The slim system takes up little space on your desk 
compared with a large desktop-replacement laptop or a 
minitower PC connected to a 24-inch monitor. A single 
tilting hinge connected to a metal arm supports the AiO 
Pro’s display, and there is ample space underneath for 
storing the included wireless keyboard. Sounds 
familiar, right?

On the other hand, mimicking the iMac design so 
closely also means that the I/O ports are located  
at the back, out of reach unless you turn the system 
completely around. Connectors include a Gigabit 
Ethernet port, a pair of HDMI-out ports for attaching 
multiple monitors, an SD card reader, and six USB 
ports (one 2.0, four 3.0, one Type-C). We prefer at  
least a couple of side-mounted ports, because they are 
easier to access. Notably missing are HDMI-in ports, 
which would let you continue to use the 4K display  
after the PC’s internals become obsolete. Unfortunately, 
you can’t use the USB Type-C port as a DisplayPort 
input, though it’s useful for charging laptops and 
connecting to newer hard drives.

The 23.8-inch touch screen has a resolution of 3,840 
by 2,160, or 4K Ultra-High-Definition (UHD)—the 
equivalent of four full-HD windows. We should point 
out that the 21.5-inch Apple iMac has a higher (4,096-
by-2,160) resolution, using the film industry’s standard 
for 4K; the AiO Pro uses the UHD standard set by the 
HDTV industry.

The display has a full sRGB color gamut, which 
ensures accurate colors that will make your photos or 
videos look more vibrant. It’s not quite as extensive as 
the DCI-P3 color space of the 21.5-inch Apple iMac, but 
it’s certainly going to be more accurate than the screens 
on other all-in-one desktops. DCI-P3 comes the closest 
to matching the colors in the professional digital 

Asus Zen AiO Pro 
Z240IC

PROS Excellent 
hardware includes 
high-end processor 
and discrete video, 4K 
screen, plentiful 
storage, USB-C port. 

CONS Mouse only 
wakes with button 
click. No HDMI-in 
port. Ports are 
inconveniently placed. 
Some bloatware. 



projector of your local movie 
theater, whereas sRGB is more 
akin to the high-end 4K HDTVs 
and projectors found in a premium 
home theater system. In any case, 
the AiO Pro’s screen is ideal for 
amateur and prosumer-level 
photographers and videographers. 
The system’s six built-in speakers 
are loud enough to fill a midsize 
room, though there is a bit of fuzz 
in the low end at maximum 
volume levels.

Both the bundled wireless 
keyboard and mouse use an 
included USB dongle that occupies the single USB 2.0 port. 
The keyboard has scalloped keys that are comfortable to type 
on, and includes a numeric keypad, something that the iMac’s 
Magic Keyboard lacks. The optical mouse will only wake from sleep if you click 
either mouse button, unlike other wireless mice that wake if you move them.

The system has two drives: a 512GB solid-state drive (SSD) as the boot drive, 
and a 1TB 5,400rpm SATA hard drive for extra data. The abundance of storage 
is good for photo and video hobbyists who tend to collect content they find on 
the Web or create themselves. There are a few preloaded applications on the 
SSD, including Flipbook, Netflix, Twitter, USA Today, and Wild Tangent.

There’s 16GB of system memory to support apps like Adobe Creative Cloud, 
and help you keep dozens of windows open and responsive while multitasking 
your projects. You can’t open the system yourself, which means you can’t 
upgrade the drives or memory after purchase. The AiO Pro comes with a 
standard one-year warranty.

PERFORMANCE
A quad-core Intel Core i7-6700T CPU and a discrete Nvidia GeForce GTX 
960M video card give the AiO Pro the power to breeze through most tasks. Its 
PCMark 8 Work Conventional score of 2,932 is good, though the crown among 
high-end all-in-one desktops belongs to the gaming-oriented MSI Gaming 
24GE 2QE-014US, which scored 3,423. Multimedia test scores were also good, 
indicating that the AiO Pro will be able to make short work of 3D rendering, 



photo, and video projects. It returned a quick time of 1 
minute, 7 seconds, on the Handbrake test, which put it 
just ahead of the 27-inch Apple iMac (1:15), the 21.5-inch 
Apple iMac (1:09), and the HP Sprout (1:13). The Asus 
finished strongly on the CineBench (675) and Adobe 
Photoshop (3:19) tests, just behind the HP Sprout (687 
on CineBench, 3:18 on Photoshop).

Thanks to its enthusiast-class graphics, the AiO 
garnered smoothly playable frame rates of 77 frames per 
second (fps) at medium quality settings and 1,366-by-
768 resolution on Heaven and 94fps on Valley; and just-
under-playable levels at full quality settings and 1,920-
by-1,080 resolution (25fps on Heaven, 28fps on Valley). 
In comparison, the Gaming 24GE scored 71fps on 
Heaven and 84fps on Valley at medium quality, and 
23fps on Heaven and 26fps on Valley at ultra quality; 
and the 27-inch Apple iMac scored 62fps on Heaven and 
76fps on Valley at medium quality and 20fps on Heaven 
and 26fps on Valley at ultra quality. The latter systems, 
both of which also have discrete graphics, are close, but 
the AiO Pro is the overall winner. Other all-in-one 
desktops with integrated graphics just couldn’t keep up.

CONCLUSIONS
The Asus Zen AiO Pro Z240IC is an excellent high-end 
all-in-one desktop with plentiful features, and it heralds 
the move toward higher-than-1080p-resolution displays 
for premium systems. The screen is smaller and of a 
lower resolution than you can get from Apple’s more-
expensive 27-inch iMac, but the AiO Pro has a bit more 
storage space and speed. Either computer is a fine choice 
if you’re a visual artist or multimedia content creator, 
but the AiO Pro is the way to go if you’d rather use a 
Windows system. Thus, it sits alongside the Apple iMac 
27-inch as our joint Editors’ Choice winners for 
premium all-in-one desktops.

JOEL SANTO DOMINGO  
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The Asus Chromebit takes the functionality of a 
chromebox and shrinks it down to the size of a 
USB flash drive. It plugs right into a free HDMI 

port on your HDTV or monitor, and gives you access to 
everything on the Web, including streaming video 
services, cloud-based apps, and many of the Web 
applications that don’t always have corresponding 
mobile versions for phones and tablets. The Chromebit 
is easy to set up and use, and is one of the simplest ways 
to get to cloud and streaming services on virtually any 
large-screen display.

DESIGN AND FEATURES
The Chromebit looks like a slightly larger, rounder USB 
flash drive, with an HDMI plug on the end instead of a 
USB connector). It measures 0.67 by 1.2 by 4.8 inches 
(HWD) and weighs 2.65 ounces, so it will disappear 
behind almost any HDTV. Like the similarly sized Intel 
Compute Stick, it can be packed in your daily commute 
bag, so you can take it everywhere you go.

We tested a united that was Cacao Black, which 
matches the color of many HDTVs, but you can also buy 
the Chromebook in Tangerine Orange. There’s only one 
configuration, so, aside from color, each Chromebit is 
identical under the skin.

SETUP
To get started, plug the Chomebit into an HDMI port on 
an HDTV or other large display; you may need to use the 
included HDMI extension cable if space is tight. The 

Asus Chromebit
$85
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Like a USB Key
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Chromebit uses a proprietary AC adapter instead of the 
micro USB cable that the Intel Compute Stick uses. 
That means that you won’t have the opportunity to use 
the spare USB port on your HDTV to power the 
Chromebit, but it’s not much of a disadvantage in the 
grand scheme of things. Sure, you’ll need a free AC 
power plug, but the AC adapter’s cord is fairly long.

Once plugged in, the system boots to a screen that 
asks you to pair a Bluetooth keyboard and mouse. 
Although this is the preferred method for interacting 
with the Chromebit, you can also plug a USB dongle for 
a wireless keyboard/mouse combo or a USB hub into 
the single USB 2.0 port to connect a wired keyboard 
and mouse. (Because the keyboard and mouse aren’t 
included, make sure to budget for them.) This is a 
marked improvement over the experience we had with 
the Compute Stick, which required us to hook up a USB 
mouse before we could get to a Bluetooth pairing 
screen. If you take the Chromebit with you while you 
travel, we’d definitely recommend carrying a small 
Bluetooth keyboard and mouse along with it.

Next, you’ll be prompted to connect to a Wi-Fi 
network and log in to your Google Account. Like all 
Chrome systems, the Chromebit will automatically sync 
your Chrome browser bookmarks, browsing 
preferences, Chrome Web apps, and any extensions 
you’ve downloaded from the Chrome Web Store. Within 
30 seconds of starting the process, I was using the 
same Chrome browser setup that I have on my other 
Mac-, Windows-, and Chrome OS–based desktops 
and laptops.

Once connected to the Internet, I was able to watch 
streaming video services like Amazon Prime, Disney 
Movies Anywhere, Hulu, Netflix, and YouTube—more 
than you may get with a proprietary streaming solution. 
As long as the online service you are using can stream 
to a browser, you can view videos and listen to music on 
the device. About the only drawback to the Chromebit is 

Asus Chromebit

PROS Extremely low 
price. Simple to set 
up, use. The size of a 
USB stick. Plugs 
directly into an HDMI 
port on a monitor or 
HDTV. Operates 
quietly. 

CONS Only 16GB of 
local storage, 2GB of 
RAM. Requires 
bundled HDMI 
extension cable in 
tight quarters. Lacks 
SD slot. Keyboard, 
mouse not included. 



that it’s not currently fully HDCP-compliant, so some services are limited to 
standard-definition video instead of 1080p HD; Google says that a future 
update to Chrome OS will address this shortcoming. YouTube videos displayed 
at the correct 1080p HD resolution.

Using the Chromebit at the 1,920-by-1,080 resolution of a 1080p HDTV 
makes sense for viewing videos, but text can be small and harder to view from 
12 to 15 feet away. I changed the screen resolution to 1,280 by 720 (or 720p), 
which makes Web apps and websites easier to read from across the room.

I was able to log in to my Live.com account and access Word Online to create 
and edit documents in native DOC and DOCX formats. Google Docs and Google 
Drive are Chrome’s default cloud-based services, but I could access Apple 
iCloudFree at Apple, Box, and Microsoft OneDrive just as easily as I could log in 
to Facebook and Twitter. This is a good thing, as you won’t be able to install 
legacy Windows apps on the Chromebit.

The Chromebit is limited to a single HDMI-out plug, one USB 2.0 port, and 
wireless connectivity via 802.11ac and Bluetooth 4.0. That’s not too bad if you’re 
going to be simply connecting it to an HDTV in your living room, but power 
users will want more connectivity options, and thus a larger (and more 
expensive) Chromebox like the Acer Chromebox CXI-i38GKM, the Asus 
Chromebox M004U, the Dell Chromebox, or the Lenovo ThinkCentre 
Chromebox Tiny Desktop.

The system is equipped with an ARM-based Rockchip RK3288-C processor 
with integrated Rockchip Mali T764 quad-core graphics, 2GB of RAM, and 
16GB of eMMC flash storage. These specs are pretty standard for Chrome 

devices, particularly at 
budget price levels. The 
Chromebit comes with a 
standard one-year 
warranty.

PERFORMANCE
Although the Chromebit 
can’t run our traditional 
Windows-based 
benchmark tests, it’s 
simple to get a sense of 
how the system will react 
in day-to-day situations. 



In anecdotal testing, it booted up 
in only a few seconds, and was 
ready to go before I got settled on 
the couch. My four homepage 
tabs loaded just as quickly as 
they did on a Mac and a 
Windows PC on the same 
broadband connection.

Keeping six or seven websites 
active in tabs didn’t slow 
performance too much, even 

when a couple of the sites were streaming 1080p HD videos. 
The 4K videos I tried to stream from YouTube during testing 

were a little too much for the Chromebit, and started to stutter after a few 
seconds of playback. Other videos at 1440p, 1080p, and 720p HD resolution 
played smoothly.

No cooling fan is needed for the CPU, so the Chromebit is silent in operation. 
Waking the system from sleep is easy; just move the mouse or tap the keyboard, 
it monitors Bluetooth for activity, and wakes instantly. That’s a lot easier than 
having to reach behind the HDTV to turn on a PC like you have to do with the 
Compute Stick. The Chromebit is technically always on as long as it’s plugged 
in; there’s no Power button.

CONCLUSION
The Asus Chromebit can be a versatile and convenient media streaming device 
if you consume your music and video content from within a browser. And 
unlike other media streaming devices, the Chromebit also works as a PC, letting 
you access your files on numerous cloud-based services. At $85, it’s priced to be 
an impulse buy, and it’s certainly less expensive than the $150 Intel Compute 
Stick, though the latter does have a microSD slot and runs a full Windows OS. 
The Asus Chromebox M004U remains our Editors’ Choice for chromeboxes, 
because it offers more functionality and connectivity, but admittedly, it’s twice 
the price of the Chromebit. If you simply want to turn a spare monitor or HDTV 
into an instant-on all-in-one PC, then the Asus Chromebit is an easy and very 
inexpensive option.

JOEL SANTO DOMINGO  
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EDITORS’
CHOICE

When it was released, the Lenovo Yoga 3 Pro pushed the boundaries 
of design and construction in convertible-hybrid laptops. Now comes 
that system’s successor, the Lenovo Yoga 900. It is once again a 
wonder of engineering, with extra power, features, and battery life 
that improve on what we saw from the Yoga 3 Pro.

DESIGN AND FEATURES
Outwardly, the Yoga 900 resembles the Yoga 3 Pro, with its silver-colored metal 
body. The watchband-style hinge lets the system operate in Laptop, Stand, Tent, 

Lenovo Yoga 900
$1,399 (as tested)
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and Tablet modes. The hinge’s complex mechanism is 
mostly exposed metal, unlike the plastic-sheathed 
dynamic fulcrum hinge built into the Microsoft Surface 
Book, a detachable-hybrid tablet. As a result, the Yoga 
900 is a lot thinner than many competing systems.

The laptop measures 0.59 by 12.75 by 8.86 inches 
(HWD) and weighs 2.85 pounds, making it thicker and 
slightly heavier than the Yoga 3 Pro. It’s a bit heavy to 
cradle in your arm for a long period of time, but it’s still 
comfortable to hold for short stints in Tablet mode.

The backlit keyboard has a dedicated row of function 
keys—an improvement over the Yoga 3 Pro, which 
required two or more fingers for controlling functions 
like volume and screen brightness. The extra 
row is a lot more convenient, especially if you 
need the F1-F12 keys for shortcuts in your 
programs. The key caps are scalloped and 
curved for comfort, key travel is just right, and 
the leatherette covering the palm rest is soft to 
the touch. All this helps to keep your hands 
comfortable during long typing sessions.

The one-piece touchpad is a bit clicky. It 
feels like it has a two-step click mechanism, 
but not of the force feedback variety used on 
the new Apple MacBook Pro. It’s purely 
mechanical, with no additional features.

The 13.3-inch touch screen has a WQHD+ 
(3,200-by-1,800) resolution, which gives you 
a lot more space for your spreadsheets and 
webpages than a more standard full-HD 
(1,920-by-1,080) display (or even the 2,560-
by-1,600 display on the MacBook Pro). There 
are, however, some competitors with even 
more expansive 3,840-by-2,160 resolution 4K 
screens, such as those in the Toshiba Satellite 
Radius line. Compared with the best of them, 
the Yoga 900’s screen looks a little dull, 
particularly in terms of text sharpness and 

Lenovo C40

PROS Innovative 
multimode hinge. 
Powerful processor. 
Long battery life. 
Higher-than-1080p-
resolution display. 
Sports USB-C port, 
function key row. 

CONS Screen colors 
lack brightness. 
Connecting to an 
external display 
requires a separate 
adapter. Clicky 
touchpad. Fan noise.  



color accuracy. But for everyday, general-PC use, the Yoga 900 is perfectly fine.
Port selection is almost identical to the Yoga 3 Pro’s. On the left are a headset 

jack, one USB 3.0 port, and buttons for auto-rotate lock, Power, and system 
recovery. On the right you’ll find an SD card reader, a USB 2.0 port that works 
with the laptop’s charger, a second USB 3.0 port, and a USB Type-C port. The 
last replaces the previous model’s micro HDMI port, and can also be used to 
connect to an HDMI or DisplayPort monitor by way of a third-party adapter 
(not included). There are few USB Type-C–based hard drives and flash drives 
currently available, but you’ll be ready once more hit the market. Wireless 
connections are the industry-standard 802.11ac Wi-Fi and Bluetooth 4.0.

The 16GB of system memory can handle any multitasking you plan on 
undertaking, and the system shouldn’t slow down unless you open more than 
several dozen windows simultaneously. Likewise, there’s plenty of space for your 
local files on the system’s 512GB solid-state drive, much more than the 128GB of 
flash storage you get with the base configuration of the MacBook Pro. You can’t 
upgrade the memory or the internal storage after purchase, but you really won’t 
need to with this model. The system comes with a standard one-year warranty.

PERFORMANCE
Performance compared with that of other convertible-hybrid laptops was our 
biggest issue with the Intel Core M–equipped Yoga 3 Pro, so we’re pleased to 
report that the new Skylake-based Intel Core i7-6500U with integrated Intel HD 
Graphics 520 helped the Yoga 900 outperform its predecessor. The system 
returned a better-than-average score of 2,564 on the PCMark 8 Work 
Conventional test, far ahead of the Yoga 3 Pro (2,094) and just trailing the 
Surface Book (2,583).



The system also performed well on our multimedia tests, scoring 302 on 
CineBench, and needing 2 minutes, 30 seconds, to finish Handbrake and 4:28 
for Photoshop—quite close to the overall multimedia leader, the Toshiba 
Satellite Radius 12 P25W-C2300-4K (316 on CineBench, 2:18 on Handbrake, 
4:26 on Photoshop). The Surface Book was the fastest overall (307 on 
CineBench, 2:20 on Handbrake, 3:07 on Photoshop), but the rest of the pack 
was bunched close to the Yoga 900 and the Toshiba Satellite 12. The Yoga 3 Pro 
languished far behind (147 on CineBench, 5:55 on Handbrake, 6:55 on 
Photoshop), due to its underpowered processor.

For a system with integrated graphics, 3D gaming performance is good. The 
Yoga 900 beat the competition on the 3DMark Cloud Gate test with a score of 
6,069. It was passable on the Heaven (20 frames per second, or fps) and Valley 
(23fps) tests with details set at medium levels, placing a scant third behind the 
Surface Book (22fps on Heaven, 25fps on Valley) and the Toshiba Radius 12 
(21fps on Heaven, 25fps on Valley). You wouldn’t want to play hard-core games 
at high quality settings on any of these systems, but less-demanding titles at 
more modest settings should be doable.

About the only nit we could find with Yoga 900’s performance was that the 
internal cooling fan made some noise while the system was performing 
strenuous calculations. The Yoga 3 Pro was fanless and thus silent.

With its 66-watt battery, the Yoga 900 lasted 10 hours, 56 minutes, on our 
rundown test. That’s just shy of the 13-inch MacBook Pro’s 11:10, but far behind 

DO THE SWIVEL
Its innovative hinge 
design lets the stylish 
Lenovo Yoga 900 be 
used in any of four 
screen configurations.



the Surface Book’s 15:41. (Granted, the Surface Book has two internal battery 
packs to help it last that long.) Other systems lasted for much shorter periods of 
time, including the Acer Aspire R13 (6:45), the Lenovo Yoga Pro 3 (8:19), and 
the Toshiba Satellite Radius 12 (5:49).

CONCLUSION
Although its list price is $200 more than that of the Lenovo Yoga 3 Pro, the 
Yoga 900 is an improvement in almost every way. It has double the system 
memory and internal solid-state storage. It sports a forward-looking USB-C 
port and comes with Windows 10 rather than Windows 8.1. It’s a significantly 
better performer across the board, including battery life. A more comfortable 
keyboard, a thinner body, and lighter weight complete the attractive picture. 
Lenovo has added power to its award-winning design, and the result is one of 
the best all-around laptops that can work part-time as a tablet. All this earns the 
Yoga 900 our Editors’ Choice award for high-end convertible-hybrid laptops.

JOEL SANTO DOMINGO  
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EDITORS’
CHOICE

Being a world-spanning purveyor of free antivirus protection involves 
walking a fine line. Giving away your core technology gets you plenty 
of gratitude, but gratitude doesn’t pay the bills. The clever people at 
Avast Software seem to have mastered the balance. Avast Free 
Antivirus 2016 is powerful and full of useful features as-is, and yet 

there are still plenty of additional goodies that may entice you to upgrade to the 
paid Avast Pro Antivirus.

THE BASICS
Installation is simple enough. Note that unless you opt out, the installer will add 
Google Chrome and the Google Toolbar to your system. The installer includes a 

Avast Free 
Antivirus 2016
Free
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screen of information about how Avast handles your 
information, with a link to the full privacy policy online 
and instructions on how to opt out of participation. 
Another screen offers a link to protect your Android 
device with Avast Mobile Security & Antivirus.

Avast has retained more or less the same interface 
appearance for quite some time, but the 2016 edition 
got a complete makeover. The wide-open main window 
features a bit of abstract art, with a security status 
report in the middle. A menu of icons across the top lets 
you select Scan, Tools, Passwords, or Store.

GOOD LAB RESULTS
All of the labs I follow scrutinize Avast’s technology, 
even ICSA Labs and West Coast Labs, both of which 
certify Avast for virus detection. Virus Bulletin included 
Avast in 11 of the latest 12 rounds of testing and 
awarded it VB100 certification in nine of 
those tests. AVG AntiVirus Free 
participated in all 12 tests, and earned 
VB100 in 11 of them.

In AV-Test Institute’s three-part 
protection, performance, and usability 
test, Avast earned 5.5 of 6 possible points 
for protection and got 16 points (of a 
possible 18) overall. AVG AntiVirus Free 
and Panda Free Antivirus took the full 6 
points for protection.

In four different tests by AV-
Comparatives, Avast would have earned 
the best rating, Advanced+. But false 
positives (valid files detected as malware) 
knocked one test’s score down to merely 
Advanced. Panda flips those scores, with 
three Advanced and one Advanced+. 
Kaspersky Anti-Virus and Bitdefender 
participate in five of this lab’s tests, and 
both managed Advanced+ in all of them.

Avast Free 
Antivirus 2016

PROS Did well in 
independent, in-
house tests. Includes 
powerful network 
scanner, password 
manager. Offers a 
wide variety of scans, 
recovery options. 

CONS Full on-demand 
scan can be slow. 
Some components 
not fully effective 
without separate 
purchase. Password 
manager features are 
limited. Form-filling 
function not yet 
working. 



The elaborate website-playback system used by 
Dennis Technology Labs for testing requires a lot of 
work, so this lab tests fewer products than AV-Test and 
AV-Comparatives. Products earn points for thorough 
malware blocking and lose points for any they miss, and 
negative scores are possible. Both Avast and AVG 
earned AA certification, the second-highest level.

Avast’s lab scores are quite good for a free product. To 
do much better, you’ll have to spring for a paid product 
like Kaspersky or Bitdefender Antivirus Plus 2016.

EFFECTIVE MALWARE BLOCKING
For the vast majority of antivirus products, my malware 
blocking test starts the moment I open my folder full of 
samples. The tiny access that occurs when Windows 
Explorer displays file details is enough to trigger a scan. 
Avast is one of the few that only initiate a scan just 
before an unknown file executes. This seems effective: 
In a few cases, it held off the program’s launch for about 
15 seconds pending analysis by Avast’s DeepScan 
technology. It performed the same kind of analysis on 
some of my hand-written testing tools before green-
lighting them.

MALICIOUS URL 
BLOCKED
Avast Free Antivirus 
2016 is adept at 
blocking many types 
of malware, even 
before you run a 
suspicious file.

Avast’s lab 
scores are  

quite good  
for a free 
product.



One way or another, Avast detected every single one of my samples. A few 
managed to install some executable components before being whacked, and a 
couple of those remained running despite Avast’s efforts. It does seem Avast 
does best when it can wipe out the malware before launch. Even so, with 100 
percent detection and 9.3 of 10 possible points, it shares the top overall score 
with Bitdefender.

For my malicious URL blocking test, I get a feed of brand-new malware-
hosting URLs from MRG-Effitas and see how the software reacts when I try to 
visit these URLs. Avast blocked 69 percent of these samples, most by 
eliminating the downloaded malware. In many cases, it blocked the download 
before I could even click Save. That’s definitely better than the current average 
of 42 percent protection, but nowhere near the top score of 91 percent, shared 
by Symantec Norton Security Premium and McAfee AntiVirus Plus. For 
comparison, AVG and Panda both managed 73 percent protection.

A VARIETY OF SCANS
A full on-demand antivirus 
scan of my standard clean test 
system took 75 minutes, quite 
a bit longer than the current 
average of 34 minutes. 
Interestingly, when I tested 
Avast’s previous edition, it 
came in slightly below the 
average time. Some antivirus 
tools perform optimization 
during the first scan in order 
to speed subsequent scans.  
For example, a second scan 
with AVG finished in barely a 
minute, and a repeat with F-Secure Anti-Virus 2016 took just two minutes. I 
didn’t observe any appreciable speedup in a second scan by Avast.

Avast can also scan at boot time, before Windows (and any malware) loads. In 
the past, I’ve complained that the lengthy boot-time scan would simply stop 
when it detected malware, waiting for the user to choose one of ten possible 
actions. I’m pleased to say that in the current edition the boot-time scan 
handles found malware automatically.

Similar to Panda’s Toolbar Cleaner, Avast’s browser cleanup scan checks all of 



the add-ins for all of your browsers and reports on any that have a bad 
reputation. You can remove an unwanted add-on with the click of a button, or 
tell Avast to skip any particular add-on in future scans.

Introduced with last year’s edition, Avast’s network security scan checks your 
router, your network, and visible devices on the network for security holes, and 
suggests remedies for them. 

If you’d like to automate the built-in update manager, optimize system or 
Registry performance, or use Avast’s SecureLine VPN, you’ll be asked to shell 
out money for the additional functionality.

Want to speed up your system checks? The Smart Scan runs through a quick 
antivirus scan and all the other scans described above.

OTHER FEATURES
In last year’s testing, Avast turned in only so-so performance in my antiphishing 
test, with a detection rate lagging 25 percentage points behind that of phish-
smasher Norton. This year’s edition falls just one percentage point behind 
Norton (tying with Kaspersky), and handily outperforms the phishing 
protection built into Chrome, Firefox, and Internet Explorer.

Phishing protection is just one feature of the Avast Online Security browser 
add-on. This component also checks each site you visit for ad aggregators, Web 
analytics, social media buttons, and other components that can be used to track 
your Web surfing. A number on the toolbar button shows how many trackers 
Avast has found on the current site, and clicking the button gets you details. 
You can block tracking by some or all trackers.

Avast’s new password manager loads passwords stored in Chrome, Firefox, 
and Internet Explorer (but not other managers), and offers to save your 
credentials the first time you log into a secure website; revisit that site later and 
it fills in your information 
automatically. High-end 
features are in short supply, 
though. The password 
manager can’t handle 
unusual logins, such as  
across multiple pages. You 
can’t directly log in to sites 
from a browser menu, though 
you can launch any site from 
the application. I couldn’t 



find any way to invoke the password generator arbitrarily, or tweak the default 
password settings. Avast collects data like names and email addresses, but can’t 
currently use it to fill in forms on any but the most common sites (like Facebook 
and Twitter). And it doesn’t automatically log you out after a period of inactivity, 
let you organize your passwords, or offer two-factor authentication or secure 
sharing. It is, however, fully integrated with the antivirus product, and you can 
sync passwords across all your Windows, iOS, and Android devices (but not any 
running Mac OS). 

IMPRESSIVE INNOVATION
Building on last year’s powerful networking scan, Avast Free Antivirus 2016 
adds a complete (if basic) integrated password manager, and a new, streamlined 
user interface. It scores with the best free products in independent lab tests, and 
with the best commercial products in my own hands-on tests. Avast joins AVG 
AntiVirus Free and Panda Free Antivirus as an Editors’ Choice for free antivirus 
protection.

NEIL J. RUBENKING  
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BEST
OF THE YEAR

2015
It’s been a record year for PC Magazine—we’ve tested and rated more than 2,500 

products in the last 12 months. Sure, there were some real clunkers in there, but a lot of 
those products are excellent specimens of technology. Now comes the hard part. We had 
to narrow down the top performers to a list of categories, and then within each category, 
pick the best product. It’s a lot more difficult than it might seem. Even our own Editors’ 
Choice award can’t be the final arbiter of quality, because, sometimes, multiple products 
can lead a category.

But as in years previous, we repeated the mantra, “There can only be one!” Friendly 
debates threatened to degenerate to fisticuffs in PC Labs as the merits of various 
contenders were hashed out, all in the service of narrowing the choice to the ultimate pick 
in a given category. Finally, bloodied but unbroken, our analysts and editors emerged from 
the room in which they’d been locked with a list of the very best products we’ve reviewed 
in the past 12 months. 

The list this year includes 100 products or services in 19 categories, with 88 of them 
winning our coveted Editors’ Choice award. The ratings on most of the products are 4 or 
4.5 stars, but seven of our picks received 5-star ratings—that’s the highest score we give, 
reserved for products we consider just about perfect. Read on to see if your holiday wish 
list matches up with our choices. We guarantee you’ll find some top-notch gift ideas.
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The Asus Chromebook Flip  
combines a lightweight, 
convertible design with long 
battery life and strong 
performance, but is still 
affordable. It combines all of the 
best innovations in the category 
into one. If you’re open to using 
Chrome OS, you can’t go wrong 
with this system. 

The Asus ZenBook Pro UX501J-DS71T is easily the 
leader in the desktop-replacement category, with 
best-in-class performance and features, though it 
somehow remains less expensive than the 
competition. With a 4K display and a powerful 
Intel processor and Nvidia video card, the Asus 
ZenBook Pro UX501J-DS71T has everything you’d 
want from a system in this range.

BUDGET /
ASUS CHROMEBOOK 
FLIP (C100PA-DB02) 

DESKTOP-REPLACEMENT /
ASUS ZENBOOK PRO  
UX501J-DS71T
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$299
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$1,430.10

EC
l L L L M

$1,499

The Lenovo ThinkPad T450s is the 
quintessential business laptop, with a wide 
array of ports and features that make it 
both portable and productive. With a 
durable chassis, touch screen, hot-
swappable battery, comfortable keyboard, 
and strong performance, this machine is 
the one to beat for professionals who work 
on the go.

  
BUSINESS /
LENOVO THINKPAD T450S 



The 13-inch Apple MacBook Air is 
the best midrange ultraportable 
you can buy. When you combine its 
incredible battery life (17.5 hours in 
our tests), the top-notch 
lightweight design, and quick 
performance, this laptop has the 
features and power to keep you 
productive and entertained at 
home or on the road.

ULTRAPORTABLE /
APPLE MACBOOK AIR 
(13-INCH)

GAMING / MSI GT72 DOMINATOR  
PRO G-1438

EC
l L L L m

$ 999

EC
l L L L m

$2,199.99

The MSI GT72 Dominator Pro G-1438 is a 17-inch system 
with plenty of power to push intense visuals to its 1080p 
display. With a top-end Nvidia video card, Intel Core i7 
processor, and room for upgrades, this system performs 
like a high-end laptop—but it comes at a midrange price.

EC
l L L L m

$999.99

The HP Spectre x360 13t 
convertible-hybrid laptop gives you 
both versatility and power. Its sleek, 
premium metal body and touch 
display make it well suited to 
portable use. In addition, the Spectre 
boasts performance comparable to 
what you see on much more 
expensive systems.

CONVERTIBLE-HYBRID  
PORTABLE / HP SPECTRE  
X360 13T (13-4003)



The latest iteration of the Apple iMac with 
Retina 5K Display delivers 14.7 million pixels 
to your desktop in a sleek package. It’s the 
system to get if you perform a lot of tasks 
that require insane levels of visual detail, 
such as graphics, photography, scientific 
analysis, and 4K video production. 

The Intel Compute Stick fits in the palm of 
your hand and can be used with any HDMI-
equipped display. It’s like a Google 
Chromecast, but instead of a simple media 
streamer, it’s a full Windows PC. The 
Compute Stick is easy to set up, and is the 
most portable computer you can buy.

The Acer Revo One is a small-form-factor desktop 
with the power to handle content creation, but it’s 
small enough to hide under an HDTV or large-
screen monitor. It’s ready for 1080p HD and 4K 
UHD video playback via HDMI and Mini DisplayPort 
connections. Expandability is a plus, and it can act 
as your own personal cloud server using Acer’s 
bring-your-own-cloud services. 

ALL-IN-ONE/TOUCH-SCREEN/  
APPLE IMAC WITH RETINA  
5K DISPLAY

BUDGET / INTEL COMPUTE STICK

MAINSTREAM CONSUMER/  
ACER REVO ONE (RL85-UR45)EC

l L L L M

$150

EC
l L L L m

$1,999

EC
l L L L M

$579.99



The Dell Optiplex 9020 Micro business 
desktop shows that you can still have Core 
i7 power and full IT support in a PC small 
enough to hide behind a monitor. It’s a 
good choice for the business that needs to 
equip a large number of demanding users 
with lots of computing power, but without 
taking up a lot of space. 

BUSINESS/WORKSTATION /  
DELL OPTIPLEX 9020 MICRO

The Falcon Northwest Tiki churns out 
smooth gameplay at resolutions of 
1080p and higher, with all the eye candy 
turned on. Well built and with a compact 
design, it takes up about as much space 
as a gaming console, but it’s much more 
powerful. If you’re a hard-core gamer 
with deep pockets, but don’t want a big, 
honking monolithic tower, the Tiki 
should be your first choice. 

 
GAMING / FALCON 
NORTHWEST TIKI

EC
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$ 989

EC
l L L L h

$5,327



The massive, ultrawide Dell 
UltraSharp U3415W, with its 
height-adjustable stand, is a 
better all-around performer 
than many more expensive 
large displays. The U3415W 
costs a pretty penny, but with a 
5ms pixel response that keeps 
ghosting virtually nonexistent, 
a vibrant 3,440-by-1,440 
screen, a 300-nit brightness 
level, and a 21:9 aspect ratio, 
it’s by far the best large, curved 
monitor on the market.

Whereas most computer peripherals 
suffer from feature creep—customizable 
buttons, too many functions—the 
Logitech Wireless Mouse M320 stands 
out for its simplicity. It’s small, light, and 
easy to slip into a messenger bag, but it 
has a refined design, is reliable in its 
usage, and is inexpensive. It's an easy 
pick for a day-to-day portable mouse.

There’s lot to like about the Corsair K95 RGB, a 
significant improvement over the company’s 
Vengeance K95. This model has individual-key 
backlighting, an expanded selection of macro 
controls, and 122-key rollover, as well as Cherry 
MX mechanical switches and a full complement 
of standard letter, number, and function keys. It’s 
an eye-catching yet powerful gaming keyboard.

MONITOR / 
DELL ULTRASHARP 
U3415W

  
MOUSE / LOGITECH  
WIRELESS MOUSE M320

  
KEYBOARD / CORSAIR K95 RGB

EC
l L L L h

$1,199.99

EC
l L L L M

$29.99

EC
l L L L h

$189.99



One of the highest-capacity drives we’ve 
ever tested, the G-Technology G-Speed 
Studio can hold a ridiculous amount of 
music, photos, and video—and still be 
fast enough to do work on. Speed is in 
the hard drive’s name for a reason: It took 
barely 2 seconds to transfer our 1.2GB 
test folder. Check this out if you’re 
looking for a drive with serious storage 
and blazing transfer speeds.

For the average civilian who 
wants security but doesn’t need 
military-grade encryption, the 
Lexar JumpDrive M10 Secure is a 
good way to go. This flash drive 
has 256-bit AES encryption and 
quick transfer speeds (92MBps 
read, 56MBps write over USB 
3.0), is easy to use, and comes at 
a price of only $1.14 per gigabyte.

HARD DRIVE / 
G-TECHNOLOGY G-SPEED  
STUDIO (24TB)

  
PORTABLE DRIVE / LACIE  
RUGGED RAID (4TB)
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$3,599.99

l L L L m

$419.99
EC

l L L L m

$72.99

The LaCie Rugged RAID is ideal for those who 
need to carry files in a sturdy container on the 
go. It has fast transfer speeds (252MBps read 
and 239MBps write on a Thunderbolt 
connection), and a built-in USB 3.0 connector 
and ruggedized body to protect against drops. 
Costing about 10 cents per gigabyte, the Rugged 
Raid is the best value for portable storage you 
can find.

USB FLASH  
DRIVE / LEXAR 
JUMPDRIVE M10 
SECURE (64GB)





With iOS 9, Apple set the stage for its mobile 
OS to become a true productivity option, 
with far better multitasking and dual-window 
options on larger devices. It keeps the two 
core strengths that have led iOS to success: 
clean, powerful APIs that make it easy to 
develop first-rate third-party apps; and an 
upgrade process that ensures most owners 
of recent Apple devices get all the latest 
features. After all, the best OS is useless if you 
can’t get it. 

With its robust video library, including a growing 
number of trendsetting original programs like 
House of Cards and Orange Is the New Black, 
Netflix is practically essential if you want to stay 
current in today’s pop culture landscape. The 
Netflix app for the iPad enhances the value of a 
Netflix subscription by letting you watch movies 
directly on your mobile device, with stellar 
streaming. The overhauled user interface gives 
the app a far more streamlined and tablet-
friendly layout. 

Venmo makes it effortless to exchange cash 
with your friends, a basic but incredibly 
useful function. Although it may rely too 
much on existing social networks, Venmo’s 
clear focus and strong execution make it one 
of the best overall mobile payment systems— 
and our favorite iPhone app of the year. 

MOBILE OPERATING SYSTEM /  
APPLE IOS 9 

iPAD APP / NETFLIX 

iPHONE APP / VENMO

EC
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FREE

EC
l L L L h

FREE

EC
l L L L M

$7.99 per 
month



Google Drive is an outstanding file syncing app 
that gives you on-the-go access to all your most 
important documents, images, and videos. A 
generous allotment of storage space means you’ll 
always have your most important files close at 
hand. Google also sweetens the deal by letting 
you store files locally on your Android device for 
offline access. But when you download the apps 
for Google Docs, Sheets, Slides, and Photos, 
Google Drive becomes the center of a powerful 
mobile productivity suite.

Microsoft made massive changes in Office 2016 for 
Windows but has hidden most of them beneath a 
reassuringly familiar-looking surface. With the new 
version, the world’s most powerful and widely used 
office application suite leaves its online and desktop-
based competition even further in the dust, especially 
in its convenient and deeply integrated collaboration 
features. Microsoft Office remains the mightiest 
productivity suite you can get. 

ANDROID APP / GOOGLE DRIVE 

OFFICE SUITES / 
MICROSOFT OFFICE 2016

With the release of OS X 10.11 El 
Capitan, the latest version of 
Cupertino’s desktop-and-laptop OS, 
the Apple ecosystem gets tighter 
than ever. This time around, OS X and 
iOS 9 are more tightly connected than 
they have ever been. Despite the 
massive improvements Microsoft 
made with Windows 10, OS X is still 
the best consumer-level operating 
system on the planet, with more 
speed, convenience, and overall 
smoothness than ever before. 

OPERATING SYSTEM / 
APPLE OS X EL CAPITAN

EC
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FREE

EC
l L L L h

$6.99 per 
month

EC
l L L L L

FREE



Lightroom now has absolutely everything 
you need for a professional photo workflow. 
To its top-notch importing and 
organizational tools Adobe has finally 
added face recognition—a feature long 
present in its defunct, Apple-made rival, 
Aperture. Of course, you also get the best 
photo tagging and adjustment tools in the 
business, with a map view of geotagged 
images and lens-profile-based geometry 
corrections. More new tools include 
panorama and HDR, and its complementary 
mobile apps let you work on the go. 

PHOTOGRAPHY & DESIGN / 
ADOBE PHOTOSHOP  
LIGHTROOM CC

CLOUD STORAGE / IDRIVE 

PowerDirector continues to outflank the 
competition, with top rendering speed, a 
massive set of video editing tools, and the 
latest file standard support. Among the new 
features in its latest update include action-
camera-specific editing tools and motion 
tracking. Its content-aware video analysis 
can tell you which parts of a clip to keep and 
which to ditch. And you won’t have a 
problem editing in the latest formats such 
as 4K and H.265. Looking for 3D editing or 
Blu-ray recording? Look no further!

VIDEO / CYBERLINK  
POWERDIRECTOR 14 ULTIMATE 

EC
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$129.99

EC
l L L L L

$9.99 per 
month

IDrive includes everything you want in an 
online backup and storage service at one 
of the best price points in the industry. You 
get unlimited backup, and all backed-up 
files are archived in the cloud forever—even 
if you delete them from your PC. You can 
set IDrive to watch files and immediately 
back up changes. Backup is fast, and you 
can set up folder syncing similar to 
Dropbox or OneDrive. Oh, and there’s 
mobile app and Web access to everything 
you’ve stored.

EC
l L L L h

$59.50 per
year



If your PC isn’t blazing along at the same 
pace it did when you first pressed the 
power button a few weeks, months, or 
years ago, you should invest in Iolo 
System Mechanic 14. The effective tune-
up utility suite whips your computer 
back into shape by defragmenting the 
hard drive, repairing Windows’ 
problematic Registry, and tweaking CPU 
and RAM usage in real time. This version 
introduces PowerSense, which detects 
your PC’s activity and throttles the CPU 
up or down as needed.

You can learn a whole new language without 
spending any money, as long as you know where to 
look. Duolingo is the best free online language 
learning program you can find. Unique features and 
a clear structure make it a compelling platform for 
developing or strengthening your skills in several 
languages. It’s the only free language learning 
program that gets it right. 

UTILITY / IOLO SYSTEM  
MECHANIC 14 

EDUCATION & REFERENCE /  
DUOLINGO

EC
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$39.95

EC
l L L L h

FREE

A browser can be thought of as the car you use 
to drive through the Web: You want speed, 
reliability, and comfort features. The best 
combination of these comes from the Mozilla 
Foundation’s Firefox. A leader in standards 
compliance, Firefox is compatible with any 
site you throw at it. Conveniences like its 
reading mode, wealth of extensions, syncing, 
tab groups, customizability, and leading 
privacy functionality make it the browser you 
should use.

WEB BROWSER / FIREFOX

EC
l L L L h

FREE



Weebly is the easiest and most affordable 
way to create a beautiful website, complete 
with mobile versions, commerce, and traffic 
statistics. Also included are custom email 
addresses, a rich blogging tool; and you can 
add site features like images, video, and 
audio to taste. Weebly offers elegant, 
modern templates to get you started, and 
every Web gewgaw you could wish for with 
which to embellish it.

DreamHost has a laundry list of features to satisfy 
your personal- or business-related Web hosting 
needs. Managed WordPress, VPS, and dedicated 
plans offer enough options for webmasters to build 
attractive, flexible sites. DreamHost doesn’t do 
much hand-holding, so newcomers who haven’t 
previously built or maintained a website may find  
DreamHost intimidating. 
That said, if you have the 
appropriate site-building 
capabilities, you’ll find 
DreamHost’s robust 
and flexible packages 
quite appealing.

WEBSITE BUILDER / WEEBLY

WEBSITE HOSTING / DREAMHOST

COLLABORATION / ASANA  

Zoho Projects has kept pace with the world of 
project management extremely well, 
freshening up its look and adding features 
that all teams need to work collaboratively. It’s 
one of only a few project management 
services that still offers a truly free level of 
service, so you can try it out fully and without 
any time restrictions before you buy it. If you 
buy Zoho Projects, you’ll be getting a great 
product with ample add-on tools and services 
to help your business or team grow. 

BUSINESS PRODUCTIVITY /  
ZOHO PROJECTS

EC
l L L L l

Free to $80 
per month

Managing projects on a team doesn’t need to 
be an exercise in cat herding. Asana is 
productivity software built around workflow, 
letting team members create tasks, set due 
dates, and assign tasks to other team 
members. Flexible, extensively documented, 
and available in browsers as well as most 
mobile platforms, Asana lets you leave email 
behind. And small businesses take note: The 
first 15 users are free.

EC
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$8 per
 month  

& up

EC
l L L L h

FREE to  
15 users

EC
l L L L h

$8.95 per 
month  

& up



For proper security, you need to use a 
different password for every website, 
and the passwords you use need to be 
strong and unguessable. Unless you’re 
a savant with a photographic memory, 
you simply can’t meet both of those 
requirements without help from a 
password manager. Dashlane 3 
handles all of your passwords with 
ease and flair, and the automated 
password changer lets you follow best 
practices by changing important 
passwords frequently. 

The latest edition of Bitdefender Total 
Security is loaded with features, many of 
them excellent. It earned superb scores not 
just from us in our hands-on malware 
blocking, malicious URL blocking, antispam 
accuracy, and phishing detection tests, but 
also from the independent antivirus testing 
labs. System tune-up, startup optimization, 
file encryption, even antitheft—this suite 
integrates just about every security feature 
you can imagine, but still remains 
unobtrusive. 

This year’s version of Kaspersky Anti-Virus looks a 
little different from the 2015 edition, but it performs 
every bit as well. It scored well in our hands-on 
antivirus tests and extremely well in our antiphishing 
test, and its scores in the more significant 
independent lab tests were through the roof. Add a 
raft of useful bonus tools like remote management, 
vulnerability scanning, and a bootable rescue disk, 
and you have an antivirus superstar. 

PASSWORD MANAGER / 
DASHLANE 3 

SECURITY SUITE  /  
BITDEFENDER TOTAL 
SECURITY 2016 

STANDALONE ANTIVIRUS  /  
KASPERSKY ANTI-VIRUS 

EC
l L L L L

$39.99 per 
year

 

EC
l L L L h

$69.95 per 
year & upEC

l L L L h

$39.99 per 
year & up



Symantec Norton Family Premier lets parents 
track and manage their children’s use of 
Windows, Android, and iOS devices. All 
configuration and reporting takes place online, 
with a small local client enforcing house rules on 
each device. The rules for a child apply across all 
the devices that child uses, and the system is 
designed to encourage parents to engage with 
the kids and discuss those rules. It’s a fine 
parental supervision system for the modern 
multi-device family. 

Public Wi-Fi isn’t the place to carry out important 
work, such as online banking. That’s why you need 
a personal VPN: When it’s engaged, you can be 
assured that all the information sent will stay 
private. Private Internet Access has a minimal 
design and accepts a variety of payment 
options—even Bitcoin—and has a host of 
advanced tools, like a VPN kill switch that disables 
your Internet connection if the VPN is interrupted. 

PARENTAL CONTROL / SYMANTEC 
NORTON FAMILY PREMIER 

VPN SERVICE /
PRIVATE INTERNET ACCESS 

Odds are, you’ll never encounter Android 
malware. But if you do, you want Norton 
Security and Antivirus installed. This app 
received excellent marks in independent lab 
tests, successfully detecting 99.9 percent of 
malware used in the evaluation. But Norton 
goes further, with features to help secure  
and recover your phone should it be lost or 
stolen, and protecting you against malicious 
websites and phishing scams. One especially 
good feature screens apps in Google play 
before you download them.

MOBILE SECURITY / 
NORTON SECURITY AND 
ANTIVIRUS (FOR ANDROID)

 

EC
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$6.95 per 
month

EC
l L L L h

$19.95 per 
year

EC
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$49.99 per 
year
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The HP Color LaserJet Pro M252dw is hard 
to beat for personal or light-duty shared 
use. Along with fast speed and good-
looking text and graphics, this color laser 
printer gives you mobile printing, both 
Ethernet and Wi-Fi for connecting to a 
network, and even the ability to print from 
a USB memory key.

The Canon Pixma MG5720 Wireless Inkjet  
All-in-One’s high output quality is matched by 
few inkjet MFPs, regardless of price, making it  
just right for home or light-duty personal use. It 
offers mobile printing and scanning, as well as 
the ability to print from selected websites and 
through the cloud.

BUDGET HOME MFP /  
CANON PIXMA MG5720  
WIRELESS INKJET ALL-IN-ONE

PERSONAL COLOR LASER/ 
HP COLOR LASERJET  
PRO M252DW

The Dell Printer - E310dw is a good 
choice for either a personal 

monochrome laser printer or a 
shared printer in a micro office. It 
has a 250-sheet main tray, a one-

sheet manual feed, and a duplexer 
for two-sided printing. Connect to it 
for printing via USB, Ethernet, Wi-Fi, 

and Wi-Fi Direct, or try mobile 
printing and printing from cloud 

storage and document 
management websites.

SOHO MONOCHROME 
LASER / 

DELL PRINTER - E310DW

EC
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$299.99

EC
l l L L M

$99.99

EC
l l L L M

$129.99
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The HP Color LaserJet Pro MFP 
M277dw is an exceedingly capable 
color laser multifunction printer with 
decidedly light-duty paper handling. 
It delivers fast speed, above-par text 
and graphics output, and support for 
both printing through the cloud and 
via Wi-Fi from mobile devices.

SMALL OFFICE COLOR 
LASER MFP / HP COLOR 
LASERJET PRO MFP 
M277DW

EC
l l L L M

$429.99

3D PRINTER / 
MAKERBOT  
REPLICATOR  
DESKTOP 3D 
PRINTER
The MakerBot Replicator 
Desktop 3D Printer stands 
out for its combination of 
high print quality, smooth 
and consistent operation, 
ease of use, and variety of 
connectivity choices. And 
its user-friendly setup 
makes it a good choice for 
schools or well-heeled 
consumers. The Replicator 
costs a lot, but you get a 
lot of value in return.

EC
l l L L M

$2,899



SMALL OFFICE 
COLOR INKJET MFP
HP OFFICEJET PRO X576DW

The Epson Pro Cinema 
LS10000 4K Enhancement 
Projector is a premium 
projector in every sense. Its 
high-end conveniences 
(motorized focus, zoom, and 
lens shift) and technologies (4K 
enhancement to boost 
resolution) result in 
extraordinary images, even 
given the steep price.

HOME THEATER  
PROJECTOR / EPSON 
PRO CINEMA LS10000 
4K ENHANCEMENT  
PROJECTOR

EC
l L L L L

$7,999

LG’s Minibeam Ultra Short Throw 
Projector with Smart TV is the home 
entertainment projector we’ve been 
waiting for. Its key feature is its ultra-
short throw, an absolute requirement 
for making a projector easy to install 
in a home setting, and arguably 
easier than a large-screen TV. With it 
you also get full-HD (1080p) 
resolution, a built-in TV tuner, and a 
LAN port.

HOME ENTERTAINMENT 
PROJECTOR / 
LG MINIBEAM ULTRA 
SHORT THROW 
PROJECTOR WITH  
SMART TV (PF1000U)

EC
l L L L M

$1,399.99



The Epson Perfection V39 is a throwback 
to the kind of flatbed scanner that used to 
be commonplace. It’s a good choice if you 
want to scan photographic prints, as well 
as short documents to searchable PDF 
and editable text formats, and do so on a 
tight budget.

Although the Epson Perfection V800 Photo 
is a flatbed scanner—and can scan 
photographic prints—its real value is as a film 
scanner. It can handle both positive and 
negative film (including slides) in sizes 
ranging from 35mm to as large as 8 by 10 
inches. It’s the right choice for serious 
photographers who insist on superior scans.

BUDGET HOME PHOTO  
SCANNER / EPSON  
PERFECTION V39 

PROSUMER PHOTO  
SCANNER  / EPSON  
PERFECTION V800 PHOTO

EC
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$739.99

EC
l L L L m

$ 99.99
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Need or want a landline but don’t want to 
pay the baby Bells’ ridiculous fees? Ooma 
Telo sells a box that will give you a phone 
number free (excluding required taxes) 
after your hardware purchase. For about 
$10 a month you’ll also get call forwarding, 
free calling to Canada, three-way 
conferencing, a backup forwarding number 
for Internet outages, multi-ring (which 
simultaneously rings more than one 
number), and voicemail alerts to your email.

TELEPHONY & VoIP /
OOMA TELO 

ROUTER / D-LINK AC3200ULTRA  
WI-FI ROUTER (DIR-890L/R)

The Western Digital My Cloud 
DL4100 network-attached storage 
drive array is an elegant turnkey 
solution if you need lots of simple, 
redundant file storage for your 
business. It moves data quickly over 
a wired network, and the ease of use 
and redundant storage features can 
give your business a leg up if disaster 
strikes, whether it’s a relatively 
minor drive failure or a major glitch—
like a fire.

NAS / WESTERN  
DIGITAL MY CLOUD  
DL4100 (24TB)

With the AC3200 Ultra Wi-Fi Router DIR-890L/R, 
D-Link raises the bar in more ways than one. This 
gargantuan tri-band router not only turned in 
record-breaking times on our throughput tests, but 
it also happens to be the coolest-looking router 
we’ve ever seen. It sports all of the features you’d 
expect from a high-end tri-band 802.11ac router, 
including SmartConnect band steering and 
Beamforming technologies, drag-and-drop QoS 
management, parental controls, 
 website filtering, and Firewall settings.
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$1,529.99
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$309.99



BEST 
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The Surface Pro 4 is the best version of 
Microsoft’s tablet yet, with a stellar display, 

snappy performance, and more than 10 
hours of battery life. It weighs less than 2 

pounds, yet has the power of a full-size 
laptop. It comes with Windows 10 and an 
improved Surface Pen. Add the updated 

Type Cover (sold separately), and the 
Surface Pro 4 can replace your laptop. 

Ultrathin and light, and equipped with a beautiful 
AMOLED screen, the Galaxy Tab S2 8.0 tablet is an 
upgrade from the original Galaxy Tab S in just 
about every way. Performance is best-in-class 
thanks to the eight-core processor. Factor in the 
new camera, microSD slot for expandable storage, 
and enhanced multitasking features that let you 
move apps around at will, and the Tab S2 8.0 is the 
best Android tablet you can buy.

The Microsoft Surface Book compares well with the 
best premium laptops we’ve seen, and has the 
added feature of a detachable screen. It lasted over 
15 hours on battery power during our testing, and its 
benchmark performance rivaled that of our top 
ultraportable laptops. It’s also light in both laptop 
and tablet modes, and it has head-turning looks. 

LARGE-SCREEN TABLET /
MICROSOFT SURFACE PRO 4 

SMALL-SCREEN TABLET /  
SAMSUNG GALAXY TAB S2 8.0 

CONVERTIBLE-HYBRID TABLET / 
MICROSOFT SURFACE BOOK

EC
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$1,299

EC
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$1,699
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$399.99
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$49.99
The Amazon Fire skews 

expectations for a 
budget tablet by 
offering a quality 

screen, long battery life, 
and excellent software. 

Though you won’t be 
able to process Excel 
workbooks on it with 

any speed, the Fire 
excels where it’s 

needed most: as an 
inexpensive multimedia 

viewer and way to 
maximize an Amazon 

Prime membership. It’s 
a no-brainer when 

 it comes to budget 
tablets.

BUDGET TABLET /  
AMAZON FIRE 



Among the many, many options for iPad cases, 
covers, and keyboards out there, the Belkin 
Qode Pro Keyboard Case for iPad Air 2 stands 
out with its impressive build quality, 
detachable sections, multi-device Bluetooth 
capabilities, and solid backlit keyboard with 
three different brightness levels. Coming in at 
barely more than a pound, it’s a highly portable 
case that you need if you plan to do any real 
work on your iPad. 

The new Paperwhite is Amazon’s flagship 
ebook reader. It has an incredibly sharp 

1,448-by-1,072-pixel, 300ppi E Ink Carta 
screen and a low price of $119 for the standard 

Wi-Fi–only model. Throw in more RAM to 
improve overall performance, cloud-based 

storage, a brand-new font, and access to 
Amazon’s enormous ebook store, and the 

Paperwhite is the obvious choice, whether 
you’re upgrading from an older ebook reader 

or buying one for the first time.

The Getac F110 is a rugged tablet 
meant for harsh or rough work 
environments that is also thin 
and light. With an antiglare 
screen, dual batteries, and a 
good price point, this Windows 
tablet is your best bet for being 
productive in the field.

iPAD ACCESSORY / BELKIN 
QODE ULTIMATE PRO KEY-
BOARD CASE FOR IPAD AIR 2  

EBOOK READER / AMAZON  
KINDLE PAPERWHITE  

RUGGED TABLET /  
GETAC F110

EC
l L L L h

$2,099

EC
l L L L M

$149.99 EC
l L L L h

$119



Our Fastest Mobile Networks feature 
testers drive coast-to-coast to find the 
best mobile network each year. This year, 
Verizon’s LTE network was the clear winner. 
A combination of excellent nationwide 
coverage, building-penetrating low-band 
signal, and high speeds on the 1,700MHz 
"XLTE" band keeps Verizon in the lead.

CELLULAR NETWORK / 
VERIZON WIRELESS 4G LTE 

Apple continues to hit the sweet 
spot for spectacular smartphones. 
The iPhone 6s has the fastest 
mobile processor on the market, 
the best third-party apps thanks to 
the APIs, terrific LTE network 
support, and a pressure-sensitive 
screen that could enable new 
gaming and creativity apps. Also, at 
4.7 inches, it’s the best size. 

SMARTPHONE /  
APPLE iPHONE 6s

EC
l L L L H

$649.99 

The Boostcase has a hybrid design that 
lets you shed the bulky battery part of a 
typical battery case and instead carry 
around a simple, protective case with the 
battery in tow. It can add more than 4 
hours of battery life to your iPhone 6, and 
with the LED charging indicator and 
included headphone adapter, it’s exactly 
the boost your iPhone needs.

iPHONE ACCESSORY / 
BOOSTCASE FOR iPHONE 6 

EC
l L L L M

$99.95
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Verizon’s Jetpack AC791L is a powerful 
mobile hotspot, with fast, reliable 4G LTE 

speeds and broad international usability. It’s 
not a huge jump up from the older Jetpack 

MiFi 6620L, but it has a bigger battery, so it 
can last through a full day. It can connect by 

Wi-Fi to 15 devices, will charge external 
devices, and supports 2.4GHz and 5GHz 

Wi-Fi bands. If you’re a business traveler who 
needs connectivity, it’s a fine choice. 

CELLULAR MODEM  
OR HOTSPOT /  

VERIZON JETPACK  
4G LTE MOBILE  

HOTSPOT AC791L 

EC
l L L L h

$199.99

If you’re looking to jump into the world of 
smartwatches, the Pebble Time is the 
place to start. It lasts several days on a 
single charge, whereas most smart wear 
(including the Apple Watch) only goes for 
24 hours. The Time has a cool color display 
and voice-to-text replies, so you can speak 
into the timepiece to respond to text 
messages. Instantaneous notifications, a 
big app store, and a comfortable strap 
round out a watch that’s hard to beat.

WEARABLE / PEBBLE TIME
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This year’s most affordable full-frame 
camera isn’t an SLR—it’s a mirrorless model. 
Sony’s sequel to the original Alpha 7 adds 
in-body image stabilization, a deeper 
handgrip, and improved autofocus. If you 
crave a full-frame sensor but don’t want to 
deal with a bulky SLR, the Alpha 7 II is an 
attractive choice at a terrific price.
 *Price is for body only.

The SX60 HS looks like a small SLR, but its 
lens can’t be removed. The large optic covers a 
standard point-and-shoot image sensor, but 
does so with an incredible 65x zoom ratio. It 
offers excellent wide-angle coverage (21mm 
equivalent), and zooms in all the way to 
1,365mm to lock onto distant subjects. There’s 
an eye-level EVF, a vari-angle rear display, Raw 
shooting support, and in-camera Wi-Fi.

Panasonic bucked the high-megapixel trend 
with the 12-megapixel ZS50. The lower pixel 
count translates into better image quality in 
dim light. That’s a good thing, as the pocket-
friendly design makes this a go-anywhere 
camera ideally suited for travel. It packs a 30x 
zoom lens into its slim body, along with a built-
in electronic viewfinder, Wi-Fi, and Raw 
shooting support.

MIRRORLESS CAMERA /  
SONY ALPHA 7 II  

SUPERZOOM CAMERA /
CANON POWERSHOT SX60 HS 

COMPACT CAMERA /  
PANASONIC LUMIX DMC-ZS50 

EC
l L L L m

$549.99

EC
l L L L h

$399.99

EC
l L L L h

$1,699*



The Canon EOS 7D Mark II doesn’t have a full-
frame image sensor, but that doesn’t make it any 
less suited for professional use. It has the best 
autofocus system available in an APS-C body—it 
can shoot at 10 frames per second while tracking 
moving targets with ease—and a body that’s 
built to survive the rigors of everyday use. Canon 
shooters looking for a 1D X backup and wildlife 
photogs who appreciate the extra effective 
reach of an APS-C sensor for telephoto shots will 
be ecstatic with the 7D Mark II.
*Price is for body only.

We’ve knocked Canon for sitting on its 
laurels with minor, unexciting updates 
to its consumer-friendly Rebel SLR line 
for a bit too long. Finally, the T6s offers 
some serious updates, including a 
24-megapixel image sensor, an 
improved autofocus system (especially 
for video), and built-in Wi-Fi. A 
monochrome information LCD on the 
top plate, just like you’ll find on more 
advanced SLRs, seals the deal. If you 
don’t care about that extra readout 
screen, you can opt to spend $100 less 
on the T6i, which is otherwise 
essentially the same.
*Price is for body only

HIGH-END SLR /  
CANON EOS 7D MARK II 

D-SLR CAMERA / 
CANON EOS REBEL T6S 

Extreme telephoto lenses are supposed to 
be big, heavy, and expensive. The Sigma 

150-600mm DG OS HSM Contemporary 
isn’t exactly small, but at just 4.3 pounds 

and priced under $1,100, it’s a lot lighter and 
less expensive than telephoto lenses from 

Canon and Nikon that reach 600mm. Its 
aperture isn’t the widest, but it focuses 

quickly and captures crisp images 
throughout its zoom range. Photographers 

who desire more telephoto reach should 
take a close look at the Sigma 150-

600mm—it’s really a fantastic lens.

LENS / SIGMA 150-600MM 
F/5-6.3 DG OS HSM  

CONTEMPORARY 

EC
l L L L M

$849.99*

EC
l L L L H

$1,799*

EC
l L L L h

$ 1,089
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Most people use smartphones for 
casual snapshots—but you 
probably don’t want to take your 
smartphone into the pool or  
ocean. An underwater camera like 
our favorite, the Olympus Tough 
TG-4, comes in handy there. The 
TG-4 can work as deep as 50 feet 
underwater, and can survive drops 
and extreme cold. Add a wide-
angle f/2 lens that can focus 
extremely close for macro 
photography, a built-in GPS, and 
Wi-Fi, and you have a very good 
rugged compact.

RUGGED POINT-AND- 
SHOOT CAMERA /
OLYMPUS TOUGH TG-4   

GoPro is the marquee brand in action 
cams thanks to a strong history of 
developing small, rugged units that can 
go anywhere and shoot anything. The 
Hero4 Black is the best (and most 
expensive) GoPro we’ve tested. It 
includes a waterproof case so you can 
use it to 131-foot depths; it shoots 
smooth, sharp 4K video; and it can 
capture slow-motion footage at lesser 
resolution settings. If you want a 
camera to take on your adventures, it’s 
the one to get.

CAMCORDER /
GOPRO HERO4 BLACK

EC
l L L L M

$379.99 

EC
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$499.99



Organic light-emitting diode (OLED) technology 
produces the best HDTV picture we’ve seen, 
and LG remains at the forefront of the field. The 
65-inch 65EF9500 is the first big-screen flat-
panel OLED to come through the Labs, and its 
perfect blacks, bright whites, and accurate 
colors blew us away. Previous OLED HDTVs 
we’ve reviewed have all had curved screens, a 
feature we’re still not sold on, and it’s good to 
see that a "normal" flat model is capable of the 
same incredible performance.

HIGH-END HDTV / LG 65EF9500 

You don’t need to break the bank to make the 
jump to 4K. The Sharp LC-50UB30U is a 
4K-capable 50-inch smart HDTV you can find 
for less than $800. It has a solid picture for the 
price, too, especially when you consider just how 
much more (as in, multiples) you’d have to 
spend for an upper-tier 4K HDTV.

BUDGET HDTV/
SHARP LC-50UB30U 

Soundbars don’t have to be inexpensive, ugly black 
blocks you put in front of the HDTV. The Definitive 
Technology W Studio soundbar looks downright 
striking with its metal accents. It also sounds 
excellent, and includes some useful features like 
HDMI switching and Play-Fi–based Wi-Fi audio for 
integrating into a multi-room sound system.

SOUNDBAR / DEFINITIVE 
TECHNOLOGY W STUDIO 

Amazon has brought 4K streaming below the 
three-digit mark with the newest Fire TV. It can 
show ultra-high-definition content from Amazon, 
Netflix, and YouTube with ease, and is loaded with 
fantastic features like a microphone-equipped 
remote for voice search.

MEDIA HUB / AMAZON FIRE TV

EC
l L L L H

$4,999.99

EC
l L L L M

$799.99

EC
l L L L M

$1,299

EC
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$99.99



Smartphones have become the big 
personal audio hub for most users. But for 
those who want to keep their tunes and 
socializing separate, with the iPod touch 
you get all of the media features and most 
of the app functionality of the iPhone in a 
much less expensive, not-cellular-
connected package. It’s also an accessible 
way to dip your toe into OS X without 
investing in an expensive phone or a tablet.

MP3 PLAYER /  
APPLE iPOD TOUCH If you prefer earphones to headphones, 

the RHA T20 turns out some of the best 
sound you can stick in your ears. Three 
swappable tuning filters for the 
earpieces let you adjust the sound to 
emphasize bass, treble, or flat response, 
a welcome choice not often seen in 
headphones or earphones.

EARPHONES/ RHA T20 

EC
l L L L h

$199

EC
l L L L M

$239.95

Sennheiser’s HD 598 headphones 
provide such a good sense of 
space you’ll feel as if you’re 
actually in the concert hall, club, 
or recording studio as you listen. 
That’s thanks to “surround 
reflectors” built into the  
earcups. A retro-styled 
design with velour 
earpads gives the 
headphones a 
fun look, while 
making them 
extremely 

HEADPHONES /
SENNHEISER HD 598 

EC
l L L L h

$249.95



These pricey Bluetooth headphones combine 
fantastic audio performance with an attractive, 
comfortable design. Leather pads and headband 
and an aluminum frame make the P5 Wireless 
lightweight and stylish to wear. You can even use the 
P5 as wired headphones when the battery runs out.

WIRELESS SPEAKER /  
BOWERS & WILKINS P5 WIRELESS 

The Marshall Kilburn looks like a Marshall amp, 
with the leather, the knobs, the fabric grille, 
and the big shiny Marshall logo on the front. It 
also sounds really, really good for a Bluetooth 
speaker about the size of a toaster. 

WIRELESS SPEAKER /
MARSHALL KILBURN 

EC
l L L L h

$299 

EC
l L L L h

$399.99

The latest version of the 
Ultimate Ears UE Boom 
Bluetooth speaker is the 
most rugged and 
waterproof yet, with a 
colorful design and 
plenty of useful features. 
More important, the UE 
Boom 2 can put out 
crisp, clean sound at a 
surprisingly loud volume 
for its size.

You might not think a soundbar could make 
a good PC speaker, but the Razer Leviathan 
proves that wrong. This desktop-friendly 
speaker supports Bluetooth, includes a 
subwoofer, and puts out some pretty 
admirable sound. The subwoofer looks like a 
big keyboard Esc key, too, which is neat.

PORTABLE WIRE-
LESS SPEAKER / 
ULTIMATE EARS 
UE BOOM 2  

PC SPEAKERS / 
RAZER LEVIATHAN 

l L L L M

$199.99

EC
l L L L M

$199
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The Piper nv is more than just a surveillance camera; 
it’s a security system and a home automation hub all 
rolled into one slick-looking device. Its 180-degree 
fish-eye lens and pan, tilt, and zoom capabilities 
provide a wide field of view. Integrated sensors let 
you know when somebody (or something) has 
entered your home or workplace and will trigger the 
camera to record video of the event. The fact that it 
can control Z-Wave devices is icing on the cake. 

A subscription-based service, the Vivint Sky smart 
home system gives you around-the-clock home 
monitoring with a swift response when an alarm goes 
off, plus a variety of home automation services that 
can be controlled from a smartphone, a PC, and a 
7-inch touch-screen control panel. Monthly plans 
range in price from $49.99 to $69.99, so the Vivint 
Sky system isn’t cheap, but technicians will come to 
your house, install everything, and give you a 
comprehensive tour of the system.

CONNECTED HUB / 
ICONTROL NETWORKS PIPER nv 

SECURITY / VIVINT SKY 

EC
l L L L M

$279

EC
l L L L M

$49.99

DRONE / DJI PHANTOM 3 
PROFESSIONAL 

DJI drones are the most recognizable 
on the market. If you’ve seen a 

quadcopter on a television show—
whether flying around an apartment 

on The Big Bang Theory or (in 
animated form) terrorizing the 

denizens of South Park—it’s likely a 
Phantom. The premium model, the 

Phantom 3 Professional, is easy to fly 
thanks to a solid remote control, 

automated safety features, and a 4K 
camera that streams live video to 

your phone or tablet so you can see 
exactly where the drone is headed. A 

gimbal stabilizes video, and the 
Phantom itself can hover in place, 
even in wind, thanks to integrated 

GPS. There are less-expensive 
drones, but the Phantom 3 

Professional is the best one serious 
consumers can buy. (Pros should 

consider a DJI Inspire instead.)

EC
l L L L H

$1,259



l L L L h

$133,320

The ecobee3 takes smart thermostats to a new level, 
with support for remote sensors that monitor and 
adjust multiple rooms in your house. You can warm or 
cool your house from your Android or iOS device, or 
from a Web browser, or, of course, use the touch-
sensitive temperature slider on the thermostat itself.

Since the release of the original Model S in 2012, Tesla 
has shaken up the auto industry in more ways than 
one. The company has succeeded in selling an all-
electric vehicle, and it’s the first automaker to use 
regular over-the-air software updates to add new 
features or fix issues, so your car will actually improve 
over time. That alone makes its vehicles, like the 2015 
Model S, noteworthy. The fact that its performance 
often surpasses what you get from conventional 
luxury cars, but with zero emissions, is even more 
impressive. And that Tesla has positively eclipsed the 
competition in terms of technology makes the Model 
S the best car we’ve tested this year.

If you’re looking to make the jump to 
connected lighting without having to 
take out a second mortgage, the Cree 
Connected LED Bulb packs much of the 
same functionality as bulbs that cost 
twice as much. It requires a hub, and 
doesn’t work well with dimmer switches, 
but for $14.97, its balance of price and 
performance makes the Cree Connected 
LED one of the best bets for upgrading 
your home to smart lighting on a budget.

THERMOSTAT  / ECOBEE3 
SMART WIFI THERMOSTAT 

CAR  / 2015 TESLA MODEL S P85D 
LIGHTING / CREE  
CONNECTED LED BULB 

Let your droid army begin: Now you can 
control the iRobot Roomba 980 cleaning 
robot through an app. The reliable ‘bot 
learns your floor plan, works surprisingly 
well on carpets and rugs, and may even 
encourage you to tidy up more often. It 
works via Wi-Fi now, so you can activate it 
to clean your home while away and even 
schedule it to work anytime you want. The 
Roomba 980 may be expensive, but the 
convenience is well worth the price.

HOUSEHOLD ROBOTICS / 
iROBOT ROOMBA 980 

EC
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$229
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$899.99
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$133,320 
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$14.97



EC
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$249.95

This top fitness tracker counts your steps 
and measures your sleep, alerts you to 
incoming phone calls and text messages, 
keeps tabs on your heart rate with a built-in 
optical heart rate monitor, and uses GPS to 
track outdoor activity. It also offers runners 
and exercise enthusiasts a supportive 
community and integration with dozens of 
other apps and services. If you’ve had a 
Fitbit product in the past or you’re looking 
to upgrade your device and your workouts, 
you cannot get anything better.

  
ACTIVITY TRACKER / 
FITBIT SURGE 

The Pear Personal Coach app for iOS 
features a wealth of workout routines, 
including outdoor runs and resistance 
training, all accompanied by audio direction 
from a real coach. Add your own music, too, 
which automatically lowers in volume when 
the coach talks. And there’s a calibration 
workout that finds your lactic threshold 
and customizes your heart rate training in 
all the workouts. It’s an outstanding, 
motivating, well-designed, and fun fitness 
app that’ll get you sweating. 

  
FITNESS APP / PEAR  
PERSONAL COACH 

EC
l L L L L

FREE
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The newest generation of game consoles is two 
years old, and which one is right for you still 
ultimately comes down to a matter of taste. But 
for pure gaming experience out of the box, the 
PlayStation 4’s features are compelling, 
particularly the DualShock 4 gamepad and current 
and upcoming exclusives, including Bloodborne 
and Street Fighter V. 

Bloodborne, the Sony-exclusive successor 
to From Software’s Demon’s Souls and 
Dark Souls games, moves away from the 
sword-and-sorcery fighting that defined 
those acclaimed titles and instead delves 
into the grotesque. Still, it represents the 
developer’s best action RPG outing to date, 
with the fast-paced battles and macabre 
atmosphere propelling the game beyond 
its predecessors.

The New Nintendo 3DS XL is the handheld game 
system of choice if smartphones and tablets aren’t 
enough for you. Its screen is a massive improvement 
over the one on the original 3DS thanks to eye-
tracking technology. The new analog control stick 
adds some much-needed camera controls to the 
system. This 3DS XL is also backward-compatible with 
a huge library of 3DS and DS games, plus the extensive 
Nintendo 3DS eShop and Virtual Console.

GAME CONSOLE /  
SONY PLAYSTATION 4 

PLAYSTATION 4 GAME / 
BLOODBORNE PORTABLE GAMING DEVICE / 

NEW NINTENDO 3DS XL 

EC
l L L L M

$59.99

EC
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$349.99

EC
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$199.99



Metal Gear Solid V: The Phantom Pain, the final 
Hideo Kojima–helmed game in the long-running 
stealth-action series, is easily the best game in the 
franchise. Kojima Productions’ move from a linear 
design structure to one that’s more open-world 
made it possible for the company to create a game 
that involves infiltration by chopper, horse, or mech. 
The Phantom Pain’s story, a tale of loss and 
revenge, is a mixed bag, but the game is an 
achievement, and one of the best titles released 
for this console generation.

Splatoon is a cartoonish squad-based 
shooter in which you play as a squid-boy or 
squid-girl equipped with a paint gun. You 
fight other squids on complex maps, but 
the main goal isn’t to shoot them—it’s to 
paint the environment. Splatoon launched 
with only a handful of maps and one game 
mode, but now there’s a significant amount 
of free content, including new modes and 
nearly a dozen maps.

XBOX ONE GAME/ METAL GEAR 
SOLID V: THE PHANTOM PAIN  

NINTENDO WII U GAME /  
SPLATOON 

In The Witcher 3: Wild Hunt, the final 
installment in CD Projekt Red’s action 
RPG series, you play as Geralt of Rivia, a 
warrior who slays beasts, collects 
bounties, and protects the innocent. This 
time out, you explore a massive world 
filled with monsters to hunt and quests 
to undertake. The rich narrative that 
drives the game is packed with tragedy, 
horror, humor, and intrigue that will keep 
you returning for more.

PC GAME / THE WITCHER 3: 
WILD HUNT 

EC
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$59.99
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$59.99
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$59.99



Hearthstone, a collectible card game 
based on World of Warcraft, is electronic 
smack. The free-to-play game taps both 
sides of the gaming spectrum, with 
complex strategy and collectability on one 
side, and easy, fast play on the other. In 
other words, Heroes of Warcraft is 
incredibly fun. And addictive.

Does Not Commute has an incredibly simple 
premise: You control several cars, and must 
successfully navigate them from their starting 
locations to their end goals before time runs 
out. As the old saying goes, it’s easy to learn, 
but maddeningly difficult to master.

ANDROID GAME / 
HEARTHSTONE: HEROES  
OF WARCRAFT  

iPHONE GAME / DOES NOT 
COMMUTE 

Her Story may be a full-motion 
video game, but Night Trap it is not. 
In it, you play a detective who tries 
to determine if a suspected 
murderer is guilty or innocent. Her 
Story deftly balances several 
interlocking systems, and presents 
you with some of the best and 
most creative player choices to 
appear in a video game. 

iPAD GAME / 
HER STORY 

EC
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$4.99
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FREE
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The lead-up to the end of the year can be magical, filled with lights, 
songs, winter decorations, and family get-togethers. But let’s not 
pretend it doesn’t also stir up feelings of stress, anxiety, and panic. You 

can’t have control over every aspect of the holidays, but with a little organizing, 
you can be in control of your budgeting and spending.

Planning what you’ll buy, deciding how much you’ll spend, and figuring out 
the best time to complete your holiday checklist will inject a little bit of order 
into an otherwise chaotic time of year.

Organize Your Holiday 
Shopping BY JILL DUFFY  

GET ORGANIZED
HOLIDAY GUIDE



WHAT DO YOU NEED TO BUY?
Start by making a rough list of everything you need to buy this holiday season. 
As you do, estimate how much it will cost. I use a spreadsheet to create a 
holiday budget. Seeing all your estimated expenses in one place lets you curb 
any unnecessary expenses before you incur them. Here are some of the most 
common holiday expense categories:

Gifts. Make sure to include family; friends; staff, coworkers, bosses, and 
Secret Santa assignments; hosts and hostesses of parties and dinners you 
attend; and people you tip, such as doormen, building superintendents, and 
service industry workers with whom you interact regularly.

Greeting cards and postage. Make sure to budget for not only expenses, but 
also the time needed to write holiday cards.

Decorations. Some people buy new holiday decorations every year, and some 
panic when they realize they don’t have a clean tablecloth the day before hosting 
a party. Think ahead. Be prepared.

Food and drink. If you’ll be hosting a party or a big dinner, you need a game 
plan for buying food and drink. If you’re not hosting anything, it’s helpful to buy 
a few bottles of wine or tins of sweets to keep as emergency gifts. They somehow 
never go to waste.

Travel. Keep in mind that booking travel may take up a good chunk of your 
budget and time, and during the holiday season, time is a precious commodity. 
 
WHAT TO BUY WHEN 
The next step is to plan your time. Some purchases, namely travel, are best 
made as far in advance as possible. But other holiday items you might need to 
buy drop in price at fairly predictable times of year.



BLACK FRIDAY
Black Friday tends to be the best time to buy electronics, especially high-ticket 
items like HDTVs, most laptop computers, kitchenwares, and home goods 
(except furniture). Some analysts predict there will be a handful of exceptions in 
2015, such as most smartphones, ultraportable laptops, gaming laptops, and the 
latest round of Apple devices, including the newest iMac.

CYBER MONDAY
If you’re an online shopper, Cyber Monday is your day to shine. Get all your 
online shopping done. One consideration, however, is whether you’ll have gifts 
shipped to you or directly to the recipients. Cyber Monday falls on November 
30 this year, meaning gifts will arrive roughly by the week of December 7, and 
that’s a pretty conservative estimate. If that’s too early, consider how much it’s 
going to cost you to deliver the gifts on your own. It might not be worth the 
discount you’re getting by shopping on Cyber Monday. I also think Cyber 
Monday is the earliest reasonable date to mail holiday cards.

EARLY AND MID DECEMBER
The first and second week of December, expect clothing prices to drop in stores. 
There’s a catch, though: Stock starts to dwindle then. If you’re a dynamite 
shopper, it’s a great time for bargains. But if the thought of digging through 
sales racks for the right size sweater makes you want to pull your hair out, stick 
to shopping for clothes online on Cyber Monday.



DECEMBER 15
Pack up and ship gifts by 
December 15 for Standard Post and 
December 19 for First Class mail, if 
you’re using the U.S. Postal Service for 
holiday shipping. Going to your local post 
office could be a nightmare, but you can 
skip the lines by printing your own postage at 
home. All you need is a scale (a kitchen scale 
works wonderfully, but a bathroom scale will do in a 
pinch for larger boxes), a printer, and an account at USPS.com. 
Accounts are free to create with an email address.

LATE DECEMBER
Here’s a huge tip: Leave yourself some unplanned time in late December so you 
have wiggle room in case something goes wrong. How often have you forgotten 
to buy a gift or been invited to a party at the last minute and didn’t have 
anything to wear? Leaving a few days open will ensure you can take care of 
whatever problems arise. Also, mid-to-late December is a good time to cash in 
any unused personal or vacation time you might have accrued at your job. Let 
those days be an ace up your sleeve.

APPS AND SERVICES FOR HOLIDAY ORGANIZING
What apps and services can help you stay organized this holiday season? You’ll 
find a number of dedicated holiday shopping apps if you search for “holiday 
shopping” in your favorite mobile app store. But I like to use tools that are so 
strong and flexible, they work just as well for organizing your life during the 
holidays as they do other times of year.

Google Drive is my go-to service for organizing my holiday shopping and 
planning. I use a simple spreadsheet to plan out my budget and purchases, and 
rely on Google Drive mobile apps to make it available to me no matter which 
device I have on hand.

Pinterest helps visually oriented people collect ideas for holiday parties, 
recipes, crafts, and gifts.

Trello, the kanban-style project management app, is another tool that’s so 
flexible, you can even use it to organize holiday shopping.
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HOLIDAY GIFTS

Our Favorite 
Budget Gadgets
You don’t have to break the bank to buy 
some cool tech gifts. Here are some we love, 
and they all cost $50 or less.  BY EVAN DASHEVSKY  

HOLIDAY GUIDE

Google Chromecast 
$35 / google.com/chromecast 
Your boring old HDTV can be upgraded to a 
Web-enabled smart TV for just $35. 
Google Chromecast is a tiny, minimalist 
dongle that connects to your set via HDMI 
and makes it possible for you to stream a 
dizzying amount of Web content over your 
Wi-Fi network. You can use your phone, 
tablet, or PC to “cast” content from 
YouTube, HBO, Hulu, Spotify, Netflix, and 
many more platforms directly to your 
formerly dumb set. 

1

iDevices iGrill mini 
$39.95 / store.idevicesinc.com 
For the aspiring connected grill master in 
your life, the iGrill mini will transport their 
meat into the Matrix. When the mini’s 
heat-resistant probe is stuck inside 
cooking food, it beams a steady stream of 
data via Bluetooth to an iOS or Android 
mobile app. This information can help the 
chef whip up the perfect dish, regardless of 
protein, temperature, or cooking medium.

2



3
OtterBox Cover 
Prices vary / otterbox.com 
Jony Ive’s opinion notwithstanding, your 
smartphone’s external design is its least 
important attribute. You invest quite a bit of 
money in your device, so you should protect it 
from the many bumps, drops, and squashes 
that will almost certainly befall it. There are a 
variety of “rugged” phone cases out there, but 
one of the most respected names in the 
protection game is OtterBox, which offers a 
bevy of quality buffers for all manner of 
mobile makes and models (most hovering 
around the $50 mark).

Hulu Gift Card 
$15 & up / hulu.com 
Cable providers aren’t very popular these 
days, and for good reason. Fortunately, it’s 
easier than ever to have a robust 
entertainment life without being tied 
down to one. One of the best ways to get 
your TV fix is with a Hulu subscription. If 
you have friends who aren’t sure if they 
want to commit to a full subscription for 
$8 (ad-supported) or $12 per month 
(ad-free), you can give a trial gift card for 
anywhere from $15 to $100.

4
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Google Cardboard 
$19.99 & up / google.com/get/cardboard 
Next year is set to be the year of virtual 
reality, with the launch of a number of 
high-profile VR sets (including the Oculus 
Rift). But if you want to stick your face in the 
Internet, there’s no need to fork over several 
hundred for the privilege. Google Cardboard  
isn’t a product as much as it is a platform 
that can be accessed through just about any 
Android or Apple smartphone via 
inexpensive third-party headsets. The best 
part is that there’s already a bunch of VR 
content designed for Cardboard out there, 
including an ever-expanding collection of 
“360 videos” on YouTube.

WeMo LED Lighting Starter Set 
$49.99 / belkin.com 
Light your house like it’s 2016! Connected 
LED bulbs are not only guaranteed to last 
decades, but you can control them from 
anywhere via your home’s Wi-Fi network. 
With WeMo Connected bulbs, you have the 
ability to turn lights on or off (individually 
or as a group) via a mobile app, set them 
on a regular schedule, and even turn them 
on at sunset and off at sunrise.

5
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OlloClip 3-in-1 Lens 
Prices vary / olloclip.com 
Phones are where the majority of the 
world’s photography now takes place—but 
there’s only so much you can do with a tiny 
little nothing of a lens. That’s why people 
who are serious about the images they put 
into the world should consider the 
3-in-One lens from OlloClip. It attaches to 
your phone and gives your little Snapchat 
machine professional-style fish-eye, 
wide-angle, and macro lenses. Lenses are 
available for iPhone 4S and higher, iPad, 
and Samsung’s Galaxy S4 and S5.

Eton Blackout Buddy H2O 
$9.99 / etoncorp.com 
Would you be prepared if the lights went 
out? One gadget that might help you or a 
loved one is a water-powered (yes, 
water-powered) flashlight. The Blackout 
Buddy H2O can provide up to 72 continuous 
hours of light with a simple dosage of 
water. It might not be the gift you want, but 
it’s probably the gift you need.

7

8
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APPLE WATCH
If you don’t know about the Apple 
Watch, you’re not into tech. But what 
many people don’t seem to realize is 
that there’s a sweet spot of pricing 
between the plastic-y Apple Watch 
Sport (which goes “cheap” for $349) 
and the obviously overpriced status 
symbol of the highest-end Apple 
Watch Edition ($17,000). The 20 
models in between are called simply 
Apple Watch. Each comes with a 
38mm or 42mm sapphire crystal 
display (Sport has a Ion-X glass 
display), plus many variations on the 
band, from (Product)Red bands and 
leather buckle bands to steel 
Milanese loops and Space Black Link 
Bracelet bands. The outside of the 
watch itself changes color to match 
the band but is always made of cold-
forged stainless steel. Even the boxes 
are more satisfying with Apple Watch 
versus the Sport. 

$549-$1,099 (depending on design)

apple.com

Pricey Presents Worth 
Every Penny 



DJI INSPIRE 1 PRO + DJI ZENMUSE X5 
DJI’s Inspire 1 is a coveted toy among grown-ups, and is known to gather amazing aerial 
footage. Now, imagine combining the precision flight control of this unit with a full-fledged 
Micro Four Thirds sensor camera. That’s what you get with the DJI Zenmuse X5, a camera 
designed to work directly with the Inspire 1. It’s being marketed at filmmakers, but anyone 
with a few thousand to spare can take 16-megapixel photos and 4K videos. Its pricier sibling, 
the X5R, records video to an onboard microSD card and a removable 512GB solid-state drive.

The DJI Inspire 1 by itself is only $3,099 and that includes a removable 4K video camera; the 
Zenmuse X5 can be purchased separately for $2,199. All are operated remotely from the DJI 
GO app on an iOS or Android smartphone. It’s the most flying fun you’ll have, at almost the 
same price as an international flight.

$4,499 store.dji.com

LEICA Q (TYP 116)
PC Magazine photo analyst Jim Fisher calls this latest Leica “both old-school and forward-
thinking at the same time.” It’s a classic-looking camera body with minimalist controls, yet it 
has the most advanced tech Leica has to offer. There’s a fixed 28mm wide-angle lens and 
full-frame 24.2-megapixel image sensor, and the camera supports video captured at 1080p 
at 60 frames per second (fps). Wi-Fi and NFC are built in for connectivity. The anodized 
aluminum body, available only in black, adds some weight—the Leica Q weighs in at 1.4 
pounds. But it also sports an integrated electronic viewfinder not found on some other Leica 
products. It’s a niche camera, but for serious photogs, it’s the best available.

$4,250  us.leica-camera.com
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TESLA MODEL X
Dubbed by CEO Elon Musk (admittedly, a biased source) as the “safest sport utility vehicle 
ever,” the Model X SUV from Tesla Motors is certainly slick-looking electric transport. It 
comes complete with DeLorean-esque Falcon-wing doors on the rear that can open even in a 
tight garage and seating for seven people, as well as a “bioweapon defense mode” that 
protects the interior from hazards like pollen, viruses, and smog. Standard on the Model X is 
a 90kWh battery with 250-mile range, parking sensors, keyless entry, GPS-enabled 
HomeLink for opening garage doors, plus the much-discussed “Ludicrous Speed” upgrade 
that takes you from 0 to 60mph in 3.2 seconds. You can even try out the Autopilot beta. Put 
down a $5,000 deposit this holiday season on the $123,000 SUV and get yours next year.

$123,000 teslamotors.com

RED RAVEN CAMERA
Serious cinephiles know that Red Digital 
creates cameras that make digital video as 
good as film; directors Peter Jackson and 
Steven Soderbergh are fans. The company’s 
latest edition is the Red Raven, which puts 
its technology into a slightly more affordable 
package. The original Red cameras started at 
$20,000, but you can get a Red Raven at just 
shy of $6,000. It employs a specially 
developed 4.5K Red Dragon sensor, which 
means Raw footage of 4.5K at 120 frames per 
second (fps) or 2K at 240fps. It’s even light 
enough (3.5 pounds) to fly on higher-end 
drone packages. Red Raven can be ordered 
now, but won’t ship until February 2016. 

$5,950 red.com



We love costly gadgets here at PC Magazine, but not every gadget 
needs to break the bank. For the phone lovers in your life, 
especially, there are plenty of quality accessories you can buy for 

less than $25—and they don’t have to be power adapters from that bin by the 
checkout at Walgreens. We hunted around to find ten top-tier gifts for 
Android, iOS, and Windows 10 Mobile users who are looking to raise their 
smartphone game this holiday season.

Smartphone Stocking 
Stuffers BY SASCHA SEGAN  

HOLIDAY GIFTS
HOLIDAY GUIDE
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ANKER ASTRO  
E1 BATTERY 
$15.99 / ianker.com 
The number-one complaint 

smartphone owners have is 

running out of battery. High-

quality backup batteries are 

now getting so inexpensive 

that it’s silly not to carry one 

with you. The Anker Astro E1  

currently sells for $16 on 

Amazon, has about twice 

the capacity of the batteries 

on most smartphones, and 

will fast-charge your phone. 

It’s even small enough to fit 

into any purse. This is the 

solution to smartphone 

battery blues.

808 AUDIO  
CANZ BLUETOOTH 
WIRELESS SPEAKER 
$24.99 / 808audio.com
Stop listening to music and videos 

through your phone’s tinny little 

speaker. The Canz is the best 

speaker you can get at a stocking-

stuffer price point; our reviewer said 

it has “decent audio at moderate 

volumes,” which isn’t bad at all for 

less than $25. Almost nobody 

actually knows how to use 

Bluetooth speakers, but the 808 

Canz comes with a line-in cable so 

you can just attach it to your 

phone’s headphone jack.



KINGSTON DIGITAL 32GB 
DATA TRAVELER MICRODUO 
$11.95 / kingston.com 
Transferring files between Android phones 

and PCs or Macs can be a bear—especially 

with Macs, because the Android File Transfer 

app works poorly. If you don’t have a microSD 

card slot, this little dual-USB drive can be a 

huge help. Load it up with music files from 

your laptop and plug it in to your phone to 

drop them on. Do the reverse to move photos 

off of your phone without using the cloud.

APP STORE GIFT CERTIFICATE 
$25 / apple.com / play.google.com 
Paid apps are usually better than free ones, and they’re definitely 

better for app developers. But there’s a lot of resistance to paying 

for apps. Break that resistance with a $25 App Store or Google 

Play gift card, available from any big-box or convenience store.



MISFIT LINK 
$19.99 / misfit.com 
Our Editors’ Choice for low-cost 

fitness trackers is a little button 

you can clip onto your clothes. It 

monitors your activities, but 

also lets you control your 

phone’s music and take selfies. 

As a clip, it won’t chafe your 

wrist, and it works with the 

main Misfit Flash app, giving 

you an upgrade path if you 

become more serious about 

activity tracking.

SANDISK ULTRA 64GB 
MICROSD CARD 
$23.99 /sandisk.com 
If you’re lucky enough to have an 

Android phone with a microSD card 

slot, pump it up with a high-quality 

card. SanDisk makes the most 

reliable cards in the business, 64GB 

is enough for almost any use, and 

the Ultra line is decently fast. Dump 

your entire music library on it and 

play away, or use it to record hours of 

video without regrets.



SCOSCHE LOBEDOPE ON-EAR  HEADPHONES
$21.99 / scosche.com
 The earbuds that come with your cell phone are probably pretty awful. 

Kick your audio up a notch with the least expensive decent headphones 

we could find, the Scosche Lobedopes, which have a ton of bass for 

something that only costs $22. Over-the-ear headphones are better 

than earbuds for kids, too.

TARGET TOUCH 
SCREEN GLOVES 
$6.99 / target.com 
It’s getting cold out there! There 

are a lot of nice touch-screen-

compatible gloves available, but 

it’s hard to beat Target’s line on 

price. You can stuff a pair into 

everyone’s stocking and make 

sure their fingers won’t freeze 

off when they’re texting you 

this winter.



TILE 
$25 / thetileapp.com 
Do you lose your keys? Do you lose your 

phone? Tile is a little sticker that you can 

attach to anything you tend to misplace, 

and you can ping it from a smartphone 

or desktop app. If it’s near you, it’ll beep. 

If it’s far away, it might ping someone 

else’s running app, and then it’ll tell you 

where it is. With Tile, losing things 

becomes a lot less frustrating.

URPOWER 
SELFIE STICK 
$11.99 /  iurpower.com 
Yes, yes, selfie sticks are a horrible 

scourge, and they’re being banned 

in more and more places. (Don’t 

take one into a museum.) But they 

thrill teens, whose social lives are 

defined by taking silly photos with 

their friends and putting them on 

Instagram. We tested a bunch of 

selfie sticks earlier this year, and of 

the ones still on sale, the Urpower 

had the best combination of price 

and performance.
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Tech for Tykes 
Looking for gifts that can make the children 
in your life as excited about technology as 
you are? These smart, highly adaptable 
products are wonderful places to start.  
BY MATTHEW MURRAY    

Not everyone is interested in system programming right 
away, which makes Dash and Dot delightful places to start. 
These charming little robots respond to simple commands 
by lighting up and making funny sounds, so children get the 
immediate gratification they’re looking for. The ball-like Dot 
and the antic Dash are activated by whimsical mobile apps 
that break down the logical process into pieces anyone can 
understand. Dot and Dash can play dozens of games right 
out of the box, and optional clip-on accessories let them 
wield Lego bricks, throw balls, plunk on a xylophone, and 
much more. Dot and Dash may be purchased separately, 
but like all great pals, they’re better together. 

DASH AND DOT    $199.95    makewonder.com

Lego has been igniting young minds for almost 70 
years, and thanks to recent robotics advances, it’s 
gotten even better. Mindstorms EV3 makes possible 
the creation of an army of robots that are controlled by 
way of a programmable brick and swappable 
components that provide motion, and sensing of color, 
touch, and infrared. Lego’s own designs include a tank, 
a scorpion, a snake, and more traditional humanoid 
robots, and fan designs extend to more elaborate 
realms (an electric guitar!)—but, as always with Lego, 
nothing is more fun than inventing your own new ones.

LEGO MINDSTORMS EV3    $349.99   shop.lego.com



LittleBits are a remarkable series of electronic 
components that magnetically connect to 
create circuits. The bits are color-coded to 
help the dewiest eyes tell the difference 
between power, logic, input, and output, so 
elaborate projects are just a snap or two away. 
Several kits are currently available, but our 
favorite is Gizmos & Gadgets, which contains 
everything needed for a dozen projects 
including a fan, a wireless doorbell, an 
automated bubble blower, and more. The kit 
is packed full of modules and ideas, and is 
excellent way to start kids on a path toward 
a STEM career (or give you more ways to 
tinker yourself).

LITTLEBITS GIZMOS & GADGETS KIT  
  199.95   littlebits.cc

For a decade, Arduino has given enterprising 
DIYers a straightforward, open-source 
platform for creating all sorts of projects. 
Microduino is the kid-focused version, which 
puts all the essential pieces (the processor, 
Bluetooth, battery, and so on) in big, bright, 
stackable, Lego-compatible modules that 
snap together easily for a maximum of fun and 
a minimum of frustration. Microduino projects 
can be programmed with traditional code 
uploaded via USB or written with the graphical 
Scratch language, making it just right for any 
and all ages. A selection of kits and à la carte 
items let you tailor Microduino to any child’s 
enthusiasm (and your budget).

MICRODUINO    $99 and up   microduino.cc
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A full computer that’s no bigger than a 
credit card and costs less than $40? It’s 
real, and it’s the Raspberry Pi. You need to 
provide a monitor, a keyboard, a mouse, a 
microSD card (its only form of storage), 
and a micro USB smartphone charger for 
power, but once you do, you have a work-
ing system. It’s not the beefiest PC you’ll 
find, and you’ll be relegated to loading it 
with either specially designed free Linux 
distributions or a stripped-down version 
of Windows 10 that you’ve copied onto 
the SD card. But for an ultra-affordable 
secondary (or tertiary) computer 
designed for purposes such as learning 
how to code or exploring the ins and outs 
of circuit boards, it’s one of the best 
values out there.

RASPBERRY PI 2    $35   raspberrypi.org

Looking for a more user-friendly Raspberry 
Pi? The Kano kit contains one, along with 
everything else needed to build a computer 
right away; and two illustrated books 
contain all the documentation needed to 
get children programming in minutes. The 
software projects are pretty basic, but just 
what might get kids excited about the 
possibilities: art and music apps, games 
(including Pong, Snake, and Minecraft 
clones), and even a little bit of Linux. Want to 
take things to the next level? Other 
additions like a screen and LED light board 
are available, too.

KANO KIT    $99.99 (through 12/31)   us.kano.me



N obody is claiming that the new 
Microsoft Surface Book laptop isn’t cool 
for both its design (that hinge!) and 

features. But with this device, Microsoft has 
shown once again that it doesn’t understand how 
the hardware game works in tech.

Microsoft is clueless about product pricing. 
Running from $1,499 to $3,199, these machines 
are too expensive—period. Nobody in their right 
mind will buy one unless they have excess cash. 
If I ever see one in the wild—which I doubt will 
happen—I’ll ask its owner if they have money to 
burn and, if the answer is yes, can they give me 
some of it?

Nobody at Microsoft has ever had a handle 
on hardware pricing. This is because the 
company evolved out of a monopolistic position 
in the software business with Windows and 
Office. There was no reason to know much 
about anything except how to run an order-
taking business.

This was most recently apparent with the 
Lumia phones. They are pretentious and naïve 
products that are not selling because they’re not 
competitively priced.

Let’s go over the big four marketing concepts 
regarding tech hardware: luxury, learning curve, 
grabbing market share, and loss leader. Maybe 
someone at Microsoft will get a clue and hire 
some people who understand the tech hardware 
business. (I specifically say “tech hardware” 
because this business is nothing like selling cars 
or refrigerators.)

Microsoft’s 
Marketing 

Folly

JOHN C. DVORAK
LAST WORD



LUXURY 
The concepts and modus operandi for selling 
luxury goods are alien to normal marketing 
functions. There are plenty of studies and some 
books to back this up. It’s different, somewhat 
screwball, and mostly counterintuitive. 
Specialized skill sets and different sensibilities 
are involved, and trained personnel are needed. 
But Microsoft, Samsung, and others (save for 
Apple) have failed to pull it off and they should 
all stop trying. Microsoft is not Apple and should 
not view Cupertino as a competitor. Its 
competitors are Dell, Asus, and Lenovo.

LEARNING CURVE
This is a pricing concept that has been largely 
ignored by Microsoft. I could write a book about 
it, but in a nutshell it looks like Moore’s law and 
says that because of the effect of Moore’s law on 
a tech product, the cost to make a product will 
decline while the functionality will improve in 
every way over time. Thus, today’s product will 
immediately decline in value and not be 
sustainable at its honest current price point.

Storage, chip, and computer makers all price 
things based on a future value on a curve. Thus a 
hard drive that sells for $400 will eventually be 
$250 or perhaps $150. Companies lose money 
until they approach the right moment on the 
learning curve, but are doomed to repeat the 
cycle with the next-generation product. This 
keeps prices low and heats up the market in a 
way that sustains the business. The basic 
argument about the learning curve and the 
pricing model made it possible for tech firms to 
skirt any anti-dumping laws.

In the end, the price stabilizes at a constant 
value and a lot of money is made.



GRABBING MARKET SHARE
The key to success in marketing of big-ticket, 
high-tech products is to grab as much market 
share as you can in any way possible. Pricing on 
the learning curve was done solely for this 
reason. You can thank the learning curve for 
the fact that you’re carrying around a 32GB 
flash drive on your keyring that only cost $10.

Microsoft, coming from a monopolist 
perspective, doesn’t know how to grab market 
share and doesn’t seem to realize its 
importance. It had some understanding during 
the Word Processing Wars, which it won 20 
years ago. I guess those people all quit. The 
Lumia is a case in point. Who has one? 
Microsoft does not even know how to seed these 
phones to members of the media. Thus 
Microsoft is never in the mobile conversation. 
Just listen to any tech podcast. HTC is 
compared against the likes of Samsung, Apple, 
and Huawei. Then it ends.

LOSS LEADERS
The importance of loss leaders to gain market 
share has always worked—so much so, in fact, 
that this cannot be an alien concept to any 
marketing person. (Of course, they’re never 
called “loss leaders.”)

Right now Microsoft’s strategy is to develop 
hardware, figure out the costs of manufacturing, 
development, and marketing, and work out a 
price at which the company can make a profit. 
What happens is that this calculation ignores 
market realities and what the price should be to 
move endless units. So the company takes a 
beating, throws up its hands, and takes a huge 
loss. Golly, Microsoft did everything by the book 
and failure was the result.

Microsoft, 
coming from a 

monopolistic 
perspective, 

doesn’t know 
how to grab 

market share 
and doesn’t  

seem to realize 
its importance.



It’s reading the wrong book!
If Microsoft reversed the process and took a 

huge loss by underpricing the product in the 
first place to gain market share, it would have a 
successful product that it could make a profit on 
as it moved along the learning curve. That is 
absolutely what it has to do with the phone. It 
can do it with Surface Book laptops, too. 
Establish a low price and wait until Moore’s law 
catches up. Give it two years.

Just think of the midrange $1,895 Surface 
Book selling right now for $895 or less! Same 
exact features. I’m guessing the cost to make 
these things is around $1,000, maybe less. 
Microsoft would lose about $100 a unit for 
about a year, maybe, but could easily absorb 
that. It will lose more than that if it does not 
lower the price.

Get with the program and lower the prices, 
Microsoft. A lot!

john_dvorak@pcmag.com
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