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Tech and trends that will affect you today and beyond. NEWS

BY GORDON MAH UNG

RYZEN PERFORMANCE IS the mystery that has launched a thousand 
conspiracy theories, performing like a champ (go.pcworld.com/ryzenrev) 
in productivity and content creation tasks but occasionally delivering 
fewer frames than you’d expect in games. AMD debunked most of those 
conspiracy theories in a recent blog post (go.pcworld.com/ryzenblog). 

For starters, the company said Windows 10’s scheduler isn’t guilty. 
Internet hardware detectives had started to focus their blame on 
Windows 10 scheduler, the part of the operating system that doles 

AMD busts  
Ryzen performance  
myths, clearing  
Windows 10 from blame





out work to each individual core or thread in a chip. Many believe 
Windows 10 scheduler is throwing out work to the wrong cores or 
threads, hobbling performance.

“We have investigated reports alleging incorrect thread scheduling on 
the AMD Ryzen processor,” AMD’s Robert Hallock wrote in the blog post. 
“Based on our findings, AMD believes that the Windows 10 thread 
scheduler is operating properly for ‘Zen,’ and we do not presently 
believe there is an issue with the scheduler adversely utilizing the 
logical and physical configurations of the architecture.”

Why this matters: Ryzen’s confusing benchmarks have fueled this hot 
debate. In many multi-threaded tasks, it performs like a bat out of hell and 
easily matches Intel CPUs that cost twice as much. But when it comes to 
gaming at standard resolutions of 1080p or at low-quality settings, the 
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performance can lag behind Intel’s newest 7th-gen Kaby Lake CPU, as 
well as its Broadwell-E chip. Our own tests have shown that at higher res-
olutions and higher game settings, the average gamer is unlikely to ever 
see the difference. And yet the debate rages on.

More conspiracies shot down
The Windows 10 scheduler theory thrived in part because the 
problem didn’t manifest itself in Windows 7. AMD shot down that 
notion in the same blog post.

“Finally, we have reviewed the limited available evidence concerning 
performance deltas between Windows 7 and Windows 10 on the AMD 
Ryzen CPU,” Hallock wrote. “We do not believe there is an issue with 
scheduling differences between the two versions of Windows. Any 
differences in performance can be more likely attributed to software 
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architecture differences between these OSes.”
Next, AMD debunked another popular theory that fingered Windows 

10. “As an extension of this investigation, we have also reviewed topology 
logs generated by the Sysinternals Coreinfo utility,” a command-line tool 
that provides information on how a CPU’s processor cores, caches, and 
other components handle data. “We have determined that an outdated 
version of the application was responsible for originating the incorrect 
topology data that has been widely reported in the media,” Hallock 
wrote. “Coreinfo v3.31 (or later) will produce the correct results.” 

Another Internet conspiracy theory (which was once proposed by 
AMD as a fix) is to shut off the CPU’s SMT (symmetrical multi-
threading) support for more performance. AMD has walked back that 
guidance. “We have investigated reports of instances where SMT is 
producing reduced performance in a handful of games,” Hallock wrote. 
“Based on our characterization of game workloads, it is our 
expectation that gaming applications should generally see a neutral/
positive benefit from SMT.”

The fix: Optimization
As AMD CEO Lisa Su said in a Reddit AMA just after the chip was 
released, the answer may come from game optimizations. Hallock 
echoed Su’s statement again in the blog post.

“Above all, we would like to thank the community for their efforts to 
understand the Ryzen processor and reporting their findings,” he said. 
“The software/hardware relationship is a complex one, with additional 
layers of nuance when preexisting software is exposed to an all-new 
architecture. We are already finding many small changes that can 
improve the Ryzen performance in certain applications, and we are 
optimistic that these will result in beneficial optimizations for current 
and future applications.”

Still, one must wonder what’s going on with a chip that exceeds 
expectations in what you would think are heavy-duty applications, but 
is slightly disappointing in tasks that are typically thought to be 
inconsequential for a burly CPU.
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Editors at PC Perspective have made some headway on proving 
another popular theory. The initial 8-core Ryzen is built using two 4-core 
components called a CCX complex. These CCX units communicate via a 
high-speed fabric. PC Perspective found that workloads or threads 
suffered due to higher latency when crossing the CCX complex. In multi-
threaded tasks, the latency doesn’t crop up, because the workload is 
spread across all cores. In lighter loads, the latency may show up because 
the threads may cross the CCX complex more often.

PC Perspective believes the problems can be reduced by restricting the 
workloads of lightly threaded games or applications to the same CCX 
complex. In other words, the optimization Su and Hallock highlighted.

PC Perspective’s tests also largely found that Windows 10’s 
scheduler was functioning properly. 
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NVIDIA JUST UNLEASHED what it calls the “ultimate GeForce card,” 
and the blisteringly fast GTX 1080 Ti (see our full review on page 49) 
indeed delivers unparalleled levels of gaming performance. But the 
version you can buy today isn’t truly the apex of graphics technology, 
even if the core graphics processor itself is.

Every custom GeForce 
GTX 1080 Ti graphics card 
revealed so far
BY BRAD CHACOS
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Customized graphics cards always push performance far past what 
reference cards offer, thanks to a mixture of beefy cooling solutions 
and mild-to-heavy overclocks. But while the initial salvo of GTX 1080 
Tis are limited to $700 “Founders Edition” (go.pcworld.com/gtx 
foundersedexpl) reference cards, the likes of EVGA, Asus, Zotac, and 
other Nvidia partners haven’t been shy about showing off their plans 
for the new GeForce flagship… even if they haven’t been forthcoming 
about concrete price and release date details.

Here’s a look at all the custom GeForce GTX 1080 Ti graphics cards 
destined for release sooner than later. Nvidia expects partner cards to 
hit the streets later in March, and a recent outpouring of details from 
Asus, EVGA, Gigabyte, and others suggest that might actually happen.

Asus
Asus was one of the first Nvidia partners to show its custom cards—
the Asus Strix GTX 1080 Ti (go.pcworld.com/strix1080ti) and Asus 
Turbo GTX 1080 Ti (go.pcworld.com/turbo1080ti)—in their full glory, 
and it’s the first to reveal finalized specifications, too.

The Turbo version sticks to a basic, borderline reference-like single 





fan design, paired with reference clock speeds. The Asus Strix GTX 
1080 Ti is much more interesting, with two models available. The 
baseline Strix sticks to reference speeds in standard Gaming Mode, or 
up to 1,620MHz if you enable the OC Mode in Asus’ software. A more 
potent Strix GTX 1080 Ti OC Edition, meanwhile, boosts to 1,683MHz 
in its default Gaming Mode or 1,708MHz in OC Mode—a 126MHz 
boost over the GTX 1080 Ti Founders Edition.

Both rock the same superb triple-fan cooler found in other high-end 
Strix models. The Strix GTX 1080 Ti also supports Asus tech such as 
FanConnect II for optimal fan speed performance, and Aura Sync to 
synchronize the card’s RGB lighting with the lighting on other Asus 
hardware in your system. Notably, the Strix cards feature a modified 
port configuration with dual HDMI ports, dual DisplayPorts, and the 
DVI connection that Nvidia ripped from reference models. 

Look for the Asus cards to land in late March, prices unknown. 
TechPowerUp (go.pcworld.com/tpustrix1080ti) already has an early 
Strix GTX 1080 Ti review available.

Gigabyte Aorus
Likewise, Gigabyte’s only 
teased an image of its Aorus-
branded GTX 1080 Ti on 
Reddit so far. It appears to 
use the same beefy cooling 
system as the $550 Aorus 
GTX 1080 Xtreme OC Edition 
that popped up earlier this 
year to rave reviews.

It doesn’t sound like this 
will hit the shelves 
imminently, going by the 
words of the Gigabyte 
representative that shared 
the image. “At the moment 
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it is prototype, possible 
changes in the upcoming 
weeks.”

EVGA
EVGA’s prepping not one, 
not two, but three separate 
custom GTX 1080 Ti 
graphics cards. All feature 
the company’s awesome 
new iCX cooling 
technology (go.pcworld.com/icxcooling), which loads the graphics card 
with sensors to provide granular cooling monitoring and control for the 
GPU, on-board memory, and power controllers. Pricing and release dates 
haven’t been announced for any of them, though.

The EVGA GTX 1080 Ti SC Black Edition (go.pcworld.com/evga 
1080tiscbe) looks like the entry level (ha!) model, packing a simplified 
dual-fan version of the iCX cooler and none of the swanky sensors. It 
features overclocked core speeds of 1,556MHz base and 1,670MHz 
boost. The GTX 1080 Ti SC2 (go.pcworld.com/evga1080tisc2) also 
packs dual fans and the same overclocked speeds, but works in EVGA’s 
iCX sensors, too. 

But the most powerful card in EVGA’s arsenal will be the GTX 1080 Ti 
FTW3 (go.pcworld.com/evga1080tiftw3), a triple-fan, iCX-laden beast of 
a card that ups the power requirements to dual 8-pin power connectors 
and increases the power phase delivery to 10+2, up from the 7+1 in the 
other two cards. Its clock speeds are slightly higher, at 1,569MHz base 
and 1,683MHz boost, but the beefier power phase set up combined with 
the GTX 1080 Ti FTW3’s dual BIOSs suggest this is the EVGA card you 
need if you want to manually push your overclocks to blistering heights.

Inno3D
Much like Asus, Inno3D isn’t leaving much of the Inno3D GeForce GTX 
1080 Ti iChiLL X3 and X4’s physical design to the imagination, offering 





up detailed pictures in a press release (go.pcworld.
com/inno3d1080tipr). At first blush, 
the card lacks some of 
the refinement 
found in hardware 
from rival graphics 
makers, but damned if 
it doesn’t look beefy. 
That heft’s augmented 
by a “Herculez Armor” 
backplate on the rear 
of the card.

While Inno3D hasn’t released official information about its custom 
GTX 1080 Ti models yet, it sent a pre-production review sample of the 
Inno3D GeForce GTX 1080 Ti iChill X3 over to Bit-tech (go.pcworld.
com/bittech inno3d 1080ti). That hefty cooler lets the company crank 
speeds from the Founders Edition’s 1,481MHz base and 1,582MHz 
boost clocks all the way to 1,607MHz base and 1,721MHz. Not too 
shabby. The card also ups memory clock speeds by 300MHz, and 
increases board power from 250W to 280W.

The difference between the X3 and X4? Inno3D’s X4 model adds a 
tiny fan to the side of the graphics card, as you can see in the image. 
Funky. I’d expect it to be mostly superfluous though, as under load 
it’d have to run at insanely low RPMs to avoid a high-
pitched, whiny shriek.  

Zotac
Zotac’s revealed not one, not 
two, but four GeForce GTX 1080 
Ti cards on its website (zotac.
com/geforce-gtx-1080), 
including the ferocious GTX 
1080 Ti Amp Extreme. Two of 
the cards are essentially reference 
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designs, however, while the two customized Amp models lack firm 
details about clock speeds. There’s no pricing info either. You can look 
at them, though!

MSI
Like most of the other major graphics card vendors, it appears MSI 
plans to stick with what’s already working well. The five GTX 1080 Ti 
cards it revealed all build upon the company’s existing designs—
though MSI’s existing high-end cooler designs are impressive indeed.

The Aero is essentially an Nvidia-hued reference card, while the 
Armor features a fairly basic dual-fan setup that packs MSI’s Torx tech 
and shuts off in low-load situations. The flagship MSI GTX 1080 Ti 
Gaming X rocks a beefier, RGB LED-enhanced version of MSI’s potent 
Twin Frozr VI custom cooling solution. It’ll ship with three separate 
performance modes available via MSI’s software, ranging from 
reference GTX 1080 Ti speeds in Silent Mode up to 1,569MHz base and 
1,683MHz boost overclocks in OC Mode. Gaming Mode tones it down 
a bit from OC Mode, at 1,544MHz base and 1,657MHz boost speeds.

The Sea Hawk, meanwhile, extends MSI’s use of Corsair Hydro closed-
loop coolers to the GTX 1080 Ti, while the Sea Hawk EK packs an 
integrated EKWB waterblock for folks who prefer swankier custom 
water-cooling setups.

MSI hasn’t announced any pricing or release info for its GTX 1080 Ti 
graphics cards. Such a tease. But the MSI Armor version briefly popped 





up on Newegg (go.pcworld.com/msiarmor) with 1,531MHz base and 
1,645MHz boost speeds for $710. Not too shabby!

Stay tuned!
We’ll update this article (go.pcworld.com/all1080ti) with pricing and 
release information as it becomes available. Expect these models to 
be just the tip of the iceberg: Graphics cards makers rake in cash on 
higher-end GPUs, so everybody’s going to want a slice of the pie. 

Expect all of them to cost as much or more than Nvidia’s $700 
GeForce GTX 1080 Ti Founders Edition, since overclocks and 
custom cooling solutions don’t come cheap. But there’s good news 
if you can’t afford that princely sum: This card’s arrival dropped 
prices of the vanilla non-Ti GTX 1080 to $500, or $100 less than it 
cost just recently. 
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WHILE MANY IT departments grapple with big data, IBM says it has 
the smallest data in the world: one bit on one atom.

Researchers at IBM’s Almaden lab in San Jose, California, have written 
and read a bit of data on a single atom using magnetism, a feat they say is 
a world first. It could lead to storage that’s hundreds of times denser than 
anything available now, able to hold the entire Apple iTunes library of 35 
million songs on a device the size of a credit card, the company says.

Much denser storage could mean smaller phones, PCs, and even data 

IBM stores one bit of data on 
a single atom, showing how 
small storage could become
BY STEPHEN LAWSON

IM
A

G
E

: I
B

M





centers in the future.
Current hard-disk drives use about 100,000 atoms to store a bit. 

Other scientists have used single atoms for storage before, including 
in experimental devices that used the atoms’ location to store data. 
But magnetic storage, the technique already used in tapes, disk drives, 
and flash, has the advantage of being solid state, so it doesn’t require 
moving atoms around, said Christopher Lutz, the nanosciences 
researcher who led the IBM project.

After making one atom store a bit, Lutz’s team put two of the atoms 
next to each other to find out how close they could get and still be 
read independently. This worked with just one nanometer between 
the atoms. At that rate, it would be possible to store about 600 
terabits per square inch.

But don’t expect to see a phone 
the size of your little finger 
anytime soon. This project is pure 
research, intended to help 
researchers develop the tools and 
knowledge that will lead them to 
the next round of discoveries.

In fact, the IBM team doesn’t expect commercial storage or memory 
devices to store a bit on each atom, Lutz said. For one thing, their 
experiment required conditions that aren’t practical for most devices. It 
needed an ultra-high vacuum, low vibration, and liquid helium for a 
super-low temperature.

“Anything you can carry around is going to have to relax those 
conditions—unless it’s a special-purpose supercomputer,” Lutz said.

The team just wanted to achieve the maximum possible density. 
Until now, no one knew how many atoms it would take to build a 
reliable magnetic memory bit. It turns out the answer is just one.

Now researchers can use what IBM learned to develop new high-
density storage that works outside a lab, probably using a small 
number of atoms that can help each other remain stable at room 
temperature, Lutz said.

Until now, no one knew how 
many atoms it would take to 
build a reliable magnetic 
memory bit. It turns out the 
answer is just one.





The research took advantage of the fact that all magnets have two 
poles and those poles can be flipped to represent either a 0 or a 1. (In 
quantum physics, some atoms can be magnetized both ways at the 
same time, a condition the IBM researchers had to deliberately avoid.)

The IBM team applied an electrical current to an atom of the rare-
earth mineral Holmium, commonly used in strong magnets, and 
magnetized it in one direction. Then they applied another current to 
make it “flip” and represent a different value. They applied the current 
using a metal needle in a scanning tunneling microscope.

To read those values, IBM then used a single iron atom to measure 
the magnetic current passing through the atom. That technique is 
also new, IBM says.

Though commercially available storage may never get to one bit per 
atom, it’s important to study density and small features in hardware as 
chip manufacturing flirts with its limits, Lutz said. “We’re jumping to 
the end of Moore’s Law and working our way backward.” 
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WHEN IT COMES to performance, most people think that Radeon 
graphics cards hold an edge over Nvidia’s GeForce army in DirectX 12 
games on account of the dedicated asynchronous shaders lurking 
inside AMD’s hardware. That’s never been the universal truth that 
some people think it is—async compute is just one, not-always-
utilized feature of DX12—and now Nvidia’s busting the myth even 
more with a driver update designed to supercharge GeForce 
performance in DirectX 12 games.

Nvidia supercharges GeForce 
DirectX 12 performance with 
new Game Ready driver
  BY BRAD CHACOS
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“By refining the code in our own driver, and working side-by-side 
with game developers, Nvidia has delivered performance increases by 
an average of 16% across DirectX 12 titles,” senior PR manager Brian 
Burke said in a press release. Here are some specific examples Nvidia 
passed along:

 • Ashes of the Singularity—9%
 • Gears of War 4—10%
 • Hitman—23%
 • Rise of the Tomb Raider—33%
 • Tom Clancy’s The Division—4%

Not shabby, Nvidia. Not shabby at all. The stated performance 
increases in Hitman and Rise of the Tomb Raider are the sort of massive 
leaps you’d normally see by upgrading your graphics card, say, from 
the GeForce GTX 1080 to the ferocious new GTX 1080 Ti.

Speaking of which, the DirectX 12 improvements were present in 
the 378.78 review drivers Nvidia sent to the press for GTX 1080 Ti 
testing. PCWorld retested the GTX 1070 and 1080 during our review 
process, and you could definitely see the boost in DX12 performance. 
When the GTX 1080 launched in May 2016, it topped out at 63.3 

Gears of War 4





frames per second in 
Ashes of the Singularity 
at high settings and 4K 
resolution in DirectX 12, 
with DX11 performance 
hot on its heels just 5fps 
behind. With the new drivers, Ashes hits 73.7 fps in DX12 with the 
same settings, while the performance gulf between DX11 and DX12 
modes widened to 9.5 frames. Giggity.

“Gains will be dependent on the system specs and in-game settings,” 
Burke told me when I asked whether every DX12 game will see 
performance improvements. “We’re seeing consistent gains for 
Hitman, Ashes, and The Division across a wide range of cards (GTX 970, 
980 Ti, 1080, 1060)…[Gains] should be in other titles too.”

Nvidia’s new WHQL-certified driver also unlocks support for the 
aforementioned GeForce GTX 1080 Ti, which kicks all kinds of ass. It 
also adds support for Nvidia’s wonderful Ansel (go.pcworld.com/
geforceansel) screenshot technology to the newly released Ghost 
Recon: Wildlands. That’s a feature I’m personally looking forward to 
playing around with as a screenshot addict and huge Ansel fan; Ghost 
Recon: Wildlands’ lush, massive world seems like an ideal fit for Ansel 
technology. 

Nvidia’s new WHQL-certified 
driver also unlocks support for the 
aforementioned GeForce GTX 1080 
Ti, which kicks all kinds of ass. 
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INTEL IS NO longer satisfied just partnering with other companies to 
create self-driving cars: it wants to own the whole stack. Well, at least as 
far as the autonomous hardware and software go. The chip maker recently 
announced it is purchasing Jerusalem-based Mobileye for $15.3 billion.

The two companies were already working together on various 
projects. The pair announced a partnership with BMW in July 2016 
with the aim of putting an autonomous car on the streets by 2021. 

Intel buys Mobileye for $15 
billion to challenge Nvidia for 
the future of self-driving cars
 BY IAN PAUL





Then in November, the two companies partnered with auto parts 
maker Delphi to create the Automated Driving Group (go.pcworld.
com/intelautocars), which will create a self-driving car system that 
can be sold to automakers.

Mobileye is best known for supplying car maker Tesla with hardware 
for its semi-autonomous system, Autopilot. That relationship ended 
last fall over a disagreement about Tesla’s development of Autopilot 
and the various controversies surrounding it, according to Bloomberg.

Tesla has since partnered with Nvidia, which, like Intel, is developing 
computing hardware for cars. In September, Nvidia announced the 
Xavier supercomputer chip (go.pcworld.com/
xavierchip) powered by the 512-core Volta GPU 
intended for use in self-driving cars. Prior to 
that, in January 2016, Nvidia announced the PX 
2 (go.pcworld.com/nvidiapx2cars) water-
cooled “supercomputer for cars,” which is used 
by Tesla.

Intel, meanwhile, recently announced its Go 
computer for self-driving cars (go.pcworld.com/gocomp) that can 
hold up to 28 Xeon chips.

The story behind the story: Self-driving car technology appears to 
be the next frontier where Nvidia and Intel will face off. The two 
companies are also rivals in the data center with Nvidia steadily 
making gains with its coprocessors, as well as artificial intelligence and 
deep learning applications. Interestingly, there may not be that much 
difference for Intel between self-driving cars and data centers. “As cars 
progress from assisted driving to fully autonomous, they are 
increasingly becoming data centers on wheels,” Intel said in a 
statement announcing the Mobileye deal. Intel expects self-driving 
cars will “generate 4,000 GB of data per day” by 2020. 

Self-driving car 
technology appears 
to be the next frontier 
where Nvidia and 
Intel will face off. 
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AMONG THE MANY announcements at Google I/O in 2015 was one 
that seemed like a fantasy (go.pcworld.com/gglefabric): connected 
clothing that could control music and lights, and even interact with 
images on a nearby screen. Dubbed Project Jacquard (go.pcworld.com/
jacquard), Google proved it was serious about the tech by partnering 
with Levis to make a denim jacket that it showed off at last year’s I/O, 
and now we finally know how much it’s going to cost.

And it’s not horribly expensive. Although it is a couple hundred dollars 
more than the Commuter Trucker Jacket (go.pcworld.com/levisjacket) 

Google’s next wearable is a 
$350 Levi’s jacket that controls 
music by brushing your sleeve
 BY MICHAEL SIMON



Watch the 
video at

go.pcworld.
com/gxlevis



on which it is based, the $350 jacket is set to go on sale in the fall 
(pushed back from its original spring launch), and is presumably the 
first in a full line of smart clothes.

Google demoed the jacket at SXSW, and like a smartwatch, the 
technology is concentrated on the part of the sleeve near your wrist. 
The jacket (go.pcworld.com/jacquardjacket) tracks the motions you 
make and transmits them back to your phone via a removable tag that 
neatly fits into the cuff.

Of course, there’s a companion app and it all works over Bluetooth, 
so don’t think you can put on your jacket and leave your phone at 
home. In its hands-on with the jacket, The Verge (go.pcworld.com/
vrgjacket) said users are able to “tap on any one of the three available 
gestures—a swipe in, a swipe out, and a double tap—and map a touch 
interaction to that gesture, like skipping a song or getting a Google 
Maps update.”

Levi’s goes into a bit of depth on its Project Jaquard website (go.
pcworld.com/levisjacquard), explaining that the Jaquard tech “allows 
you to stay connected without reaching for your phone. With a brush 
of your sleeve, you’ll be able to navigate the city, connect to your 
surroundings, and communicate with ease.” It also adds that 

The smart 
jacket trans-
mits your 
motions to 
your phone  
via a tag that 
inserts in  
the cuff.
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“additional features will be added to 
further make this jacket your 
co-pilot for life, on or off your bike.” 
The product film shows a bike rider 
answering a call by brushing his 
sleeve, so clearly the technology is 
geared toward a niche market, at 
least for now.

Making a fashion statement: 
Smartwatches were supposed to be the thing that cut our reliance on 
our phones and brought our eyes back to the world, but after several 
years of development they haven’t quite had the impact we thought 
they would. So we’re still waiting for wearables to take off. While 
AR-powered glasses might not be ready to go mainstream, the 
technology in Project Jaquard could be the wearable tech we’ve been 
waiting for. 

While AR-powered glasses 
might not be ready to go 
mainstream, the technology 
in Project Jaquard could be 
the wearable tech we’ve 
been waiting for.





Let’s save the planet
         One acre at a time

What if everyone took responsibility for one small 
piece of the planet?  

Now, you can do your part. When you Adopt an 
Acre,® you help the The Nature Conservancy  
preserve the diversity of life on Earth, in places 
close to home, and around the world.  

To adopt your acre, visit nature.org/adopt 



CONSUMER 
WATCH

Make smart purchases,  
stay safe online.

WikiLeaks is looking into evidence over whether the CIA  
ever spied on anyone in the U.S.
BY MICHAEL KAN

WikiLeaks dump brings  
CIA spying powers into  
the spotlight







H AS THE CIA ever spied on you? That’s a key question 
swirling around the WikiLeaks document dump (go.
pcworld.com/wlcia) that allegedly details the U.S. 
agency’s secret hacking tools.

The documents themselves don’t reveal much about who the CIA 
might have snooped on. But the agency certainly has the power to spy 
on foreigners outside the U.S., said Paul Pillar, a former deputy 
counterterrorism chief with the CIA.

That’s its job after all: to collect foreign intelligence. But even so, the 
CIA is pretty selective with its targets.   

The CIA’s spying powers
Stopping terrorists and rival governments is the priority, Pillar said. 
And NSA-style (go.pcworld.com/nsaspy) mass surveillance doesn’t 
necessarily help in that mission; it can actually “overload” the 
investigations with unnecessary data, he said.

 “They’ve [the CIA] got far too much to do, and they’re already 
inundated with too much 
information as is,” he said.

So if you aren’t involved in 
any plot against the U.S. or 
Western democracy, the CIA 
isn’t going to waste its time on 
you, Pillar added.

However, it’s important to 
note that U.S. citizens aren’t 
immune to the CIA’s spying powers. The agency can spy (go.pcworld.
com/ciaag) on them when they’re outside the country, but only if it 
has the approval of the U.S. attorney general and a special court, when 
applicable.

Also, spying can be tricky. What happens if the CIA is listening in on a 
suspected terrorist who’s speaking to a U.S. citizen?

Intelligence agencies will collect the raw data, but will usually redact 
any mention of the U.S. person from the finished intel report, Pillar 

The agency can spy on them 
when they’re outside the 
country, but only if it has the 
approval of the U.S. attorney 
general and a special court, 
when applicable.





said. In other cases, where the U.S. person is suspected of committing 
a serious crime, the data will be forwarded to a separate agency like 
the FBI, he said.

The number of “people who have access to the raw take…is 
extremely small,” Pillar said. “Any people who read that final report, 
they don’t get any information on the U.S. person at all.”

A glimpse into the CIA’s 
playbook
Other security experts say there’s 
nothing in the WikiLeaks 
document dump that shows the 
CIA engaged in mass surveillance.

Rather the documents allegedly 
describe hacking tools (go.pcworld.
com/ciamalw) and malware (go.pcworld.com/ciashamn) mostly 
designed to target specific electronic devices, including smartphones, 
smart TVs, and PCs.

“That makes a big difference,” said Herbert Lin, a senior research scholar 
for Cyber Policy and Security at Stanford University. “It’s much more 
targeted than about bulk collection.”

WikiLeaks has claimed the documents underscore how the CIA has 
created an arsenal of cyberweapons without any public oversight. But 
others like Lin view the matter differently.

“It’s the CIA’s job to spy on foreigners,” he said. “If the CIA wasn’t 
developing these tools, then someone ought to have been fired.”

Nevertheless, WikiLeaks claims it might have evidence that the 
agency spied on targets in the U.S. From the stolen documents, it’s 
found 22,000 IP addresses that allegedly correspond to computer 
systems within the country. However, so far, WikiLeaks has yet to 
release more details.

Until it does, it’s hard to say what any of those addresses might 
signify, said Alex Heid, chief research officer at Security Scorecard.

“Just because the IP address is being hosted within the USA, doesn’t 
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without any public oversight.





mean an American citizen was making use of it,” 
he said.

Domestic spying?
However, the CIA certainly has a history of 
domestic spying in the U.S., Heid added. The CIA 
itself was involved (go.pcworld.com/wapocia) in the illegal surveillance 
of journalists, antiwar protestors, and suspected communists from the 
1950s to the 1970s.

Since then, the CIA has undergone reforms. And the agency has said 
(go.pcworld.com/ciastatem) it’s “legally prohibited” from conducting 
electronic surveillance targeting anyone in the country.  

But that doesn’t mean the CIA can’t find ways to work around those 
restrictions. The agency can actually request the FBI collect data in 
the U.S. for it. In fact, it can lend the FBI a hand with the surveillance by 
offering “specialized equipment and technical knowledge,” according 
to a government executive order (go.pcworld.com/ciaexor).

There isn’t much information on how the CIA follows these rules in 
practice, said Nate Cardozo, a staff attorney with privacy advocate the 
Electronic Frontier Foundation. But he wonders if these leaked CIA 
hacking tools were also in the hands of other federal U.S. agencies, 
such as the FBI and Department of Homeland Security, which can 
investigate U.S. citizens.

Given that WikiLeaks obtained a copy, it’s also unclear if any foreign 
government or malicious hackers might have this hacking tech as well.

“The CIA developed these powerful tools and lost control of them,” 
Cardozo said. “So who knows who else has control over these tools? 
That’s the most frightening thing to me.” 

The agency can 
actually request the 
FBI collect data in 
the U.S. for it.
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The NSA’s foreign surveillance: 
5 things to know
BY GRANT GROSS

A CONTENTIOUS PIECE of U.S. law giving the National Security 
Agency broad authority to spy on people overseas expires at the end 
of the year. Expect heated debate about the scope of U.S. surveillance 
law leading up to Dec. 31.

One major issue to watch involves the way the surveillance treats 
communications from U.S. residents. Critics say U.S. emails, texts, and 
chat logs—potentially millions of them—are caught up in surveillance 
authorized by Section 702 (go.pcworld.com/sec207) of the Foreign 
Intelligence Surveillance Act (FISA).

U.S. residents who communicate with foreign targets of the NSA 
surveillance have their data swept up in what the NSA calls 
“incidental” collection. The FBI can then search those 
communications, but it’s unclear how often that happens.
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What is Section 702 surveillance?
Section 702 of FISA is the authorization the NSA needs to run 
programs like Prism and Upstream, revealed in 2013 by former agency 
contractor Edward Snowden. The U.S. intelligence community has 
called Section 702 surveillance its “most important tool” in its fight 
against terrorism, noted Representative Bob Goodlatte, a Virginia 
Republican, during a March 1 congressional hearing.

Section 702 surveillance is “critical” in the U.S. government’s fight 
against terrorism, added April Doss (go.pcworld.com/dosstest), a 
lawyer at the NSA for 13 years.

At the agency, “I had the opportunity to 
witness firsthand the critical importance 
of robust intelligence information in 
supporting U.S. troops and in detecting 
terrorist plans and intentions that 
threatened the safety of the U.S. and its 
allies,” she said in testimony on March 1.

In the Prism program (go.pcworld.com/prismp), the NSA and FBI 
allegedly gained access to the servers of Google, Facebook, Microsoft, 
Yahoo, and other Internet companies as a way to collect audio, video, 
emails, and other content.

Upstream collection (go.pcworld.com/upstrcol) allegedly involved 
the NSA intercepting telephone and Internet traffic by tapping 
Internet cables and switches. 

The surveillance approval process
Under 702, FISA allows (go.pcworld.com/fisa) the U.S. attorney general 
and the director of national intelligence to authorize “the targeting of 
persons reasonably believed to be located outside the United States 
to acquire foreign intelligence information.” The U.S. Foreign Intelli-
gence Surveillance Court reviews the targeting and minimization pro-
cedures adopted by the government and determines whether they 
comport with the statutory restrictions and the Fourth Amendment 
to the U.S. Constitution. 

Upstream collection allegedly 
involved the NSA intercepting 
telephone and Internet traffic 
by tapping Internet cables and 
switches.





The Office of the Director of National Intelligence (ODNI) says it 
conducts its surveillance (go.pcworld.com/odni) with the “knowledge 
of the service provider,” although several Internet companies have 
denied cooperating with the NSA. 

Doss and other defenders of Section 702 surveillance say that it’s 
targeted, not so-called “bulk” surveillance. But the descriptions of 
both Prism and Upstream from the Snowden leaks and subsequent 
government descriptions suggest the surveillance is widespread. The 
intelligence community has long argued (go.pcworld.com/bulksur) 
the legal definition of “bulk” 
surveillance is very specific. 

The NSA also collected U.S. 
telephone records for several 
years under a separate program. 
The NSA and the FBI pointed to a 
different provision of FISA, 
Section 501, as authorization for the controversial metadata 
collection program. Congress curtailed the phone metadata collection 
program in the USA Freedom Act (go.pcworld.com/usafree), passed in 
mid-2015. 

Prospects for extending Section 702
Congress is certain to extend the surveillance authority in some form, 
even though many tech companies (go.pcworld.com/fisafight) and 
privacy groups are pushing lawmakers to rein in the NSA’s surveillance 
programs, both in the U.S. and abroad.

Most lawmakers see value in extending Section 702, although many 
Democrats and some Republicans have talked about ending or 
limiting the ability of the FBI and other intelligence agencies to search 
for U.S. communications swept up in the surveillance.

Given that Section 702 is one of the main authorizations for the NSA 
to conduct foreign surveillance, not even the most ardent privacy 
advocates believe Congress will let the provision expire.
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for several years under 
a separate program.





Backdoor searches of U.S. communications
Section 702 prohibits the NSA from targeting people inside the U.S., 
but the agency, in “incidental” collection, gathers information from 
U.S. residents who are 
communicating with the 
agency’s overseas targets.

The law then allows the FBI and 
other intelligence agencies to 
search those U.S. communica tions 
for evidence of crimes, including 
crimes not connected to 
terrorism. Many digital rights 
groups, along with some lawmakers, want to end this so-called backdoor 
search of Section 702 records.

This collection of U.S. communications without a warrant is, “in a 
word, wrong,” Representative John Conyers Jr., a Michigan Democrat, 
said during the March 1 hearing.

Details about the incidental collection are fuzzy. Going back to 2011, 
lawmakers have repeatedly asked for numbers of U.S. residents 
affected but have received no details from the ODNI.

Expansive collection of foreign communications 
In addition to the incidental collection of U.S. residents’ communica-
tions, privacy advocates complain about an expansive surveillance of 
foreigners allowed under Section 702.

The provision allows the NSA to collect foreign intelligence 
information from “anyone” outside the U.S., not just suspected agents 
of foreign powers, said Greg Nojeim, senior counsel at the Center for 
Democracy and Technology. “Intelligence information” is also defined 
broadly, he said.

“Once you remove that, it’s open season on many foreigners who 
pose no threat to U.S. national security,” he added.

House members, in their March 1 hearing, talked little (go.pcworld.
com/nonewpro) about the impact on people outside the U.S. At this 

The law then allows the 
FBI and other intelligence 
agencies to search those U.S. 
communications for evidence 
of crimes, including crimes 
not connected to terrorism. 





point, it seems unlikely that U.S. lawmakers will limit the provision’s 
foreign data collection.

Privacy advocates have an ace up their sleeve, however. Several 
privacy groups have encouraged the European Union to get involved 
in the debate and threaten to revoke Privacy Shield (go.pcworld.com/
privshi), the cross-Atlantic agreement that allows U.S. companies to 
handle EU residents’ data, unless significant changes are made to 702. 

The European Commission “has made it clear that it takes seriously 
its obligations to review the Privacy Shield Agreement,” said Nathan 
White, senior legislative manager at Access Now, a digital rights group.

EU nations understand surveillance can be necessary, but 
“surveillance must respect human rights,” White added. “Surveillance 
doesn’t trump human rights responsibilities.”

Recent surveillance controversies
The U.S. intelligence community’s surveillance programs have stirred 
up new controversies in recent weeks. In early March, President 
Donald Trump, in a series of tweets, accused former President Barack 
Obama of wiretapping Trump Tower in New York City during the last 
presidential campaign.

While Trump has provided no evidence of the bombshell charge, it 
appears that the NSA intercepted some of his campaign staffers’ 
communications when they talked to foreign surveillance targets. 
That type of surveillance would likely be authorized by Section 702.

A few days later, WikiLeaks published more than 8,700 documents 
that it says came from the CIA. The documents describe the spy 
agency’s efforts to compromise iPhone, Android devices, smart TVs, 
automobile software, and major operating systems.

The CIA, however, runs separate surveillance programs from the NSA. 
CIA surveillance is supposed to be focused on specific foreign targets, as 
opposed to the widespread surveillance that the NSA does under the 
authority of Section 702. The CIA says it is “legally prohibited from 
conducting electronic surveillance targeting individuals here at home, 
including our fellow Americans.” 
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Windows Vista has just 
days to live
BY MARK HACHMAN

SOON MICROSOFT WILL put Windows Vista to rest once and for all. If 
you’re one of the few people still using it, you don’t have long to find 
another option before time runs out.

After April 11, 2017, Microsoft will no longer support Windows Vista: 
no new security updates, non-security hotfixes, free or paid assisted 
support options, or online technical content updates, (go.pcworld.
com/endvista) Microsoft says. (Mainstream Vista support expired in 
2012.) Like it did for Windows XP, Microsoft has moved on to better 
things after a decade of supporting Vista.

As Microsoft notes, however, running an older operating system means 
taking risks—and those risks will become far worse after the deadline. 





Vista’s Internet Explorer 9 has long since expired, and the lack of any 
further updates means that any existing vulnerabilities will never be 
patched—ever. Even if you have Microsoft’s Security Essentials 
installed—Vista’s own antivirus 
program—you’ll only receive new 
signatures for a limited time.

The good news is that only a 
handful of computer users will have 
to make the switch. According to NetMarketshare, the desktop share 
of Windows Vista (go.pcworld.com/vistadeskt) was just under 2 
percent two years ago, in March 2015. Today, it’s at 0.78 percent—
about half of Windows 8’s 1.65 percent, according to the firm. (A 
certain percentage of Windows users simply don’t care, however; 
Windows XP’s market share stands above 8 percent, and support for 
that operating system expired in April 2014.)

Vista was never one of Microsoft’s beloved operating systems, 
although PCWorld reviewers (go.pcworld.com/vistaall) were certainly 
kind. Annoyances like the User Access Control and the introduction of 
Digital Rights Management played a role in hurrying user adoption of 
its successor, Windows 7, though Vista’s desktop gadgets were cer-
tainly nice. (Extended support for Windows 7 ends in January, 2020, 
incidentally.)

Naturally, Microsoft hopes that any users moving from Windows 
Vista will migrate to Windows 10. Microsoft is even offering the 
Laplink migration software for half off, or $14.95. The important thing, 
though, is to move from Windows Vista to something more modern.

Why this matters: Even if you’re not part of the small group clinging 
to Windows Vista, its demise reinforces Microsoft’s efforts to pull 
Windows users into the present day. Other software companies are 
following suit: Firefox has let go of XP and Vista users. Google Drive is 
kicking them to the curb. Windows Vista isn’t safe, it wasn’t loved, and 
the risk that some site will steal your email or bank account 
information is real. It’s time to move on. 
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You can now send and 
receive money right in the 
Android Gmail app
BY MICHAEL SIMON

IF YOU’VE EVER been writing an email on your Android phone and 
wished there was a way to send or request money without switching 
to the Venmo, Square, or Google Wallet apps, your prayers have been 
answered. Rolling out today via a Play Store update, Google will now 
allow you to easily attach payments (go.pcworld.com/gmailpay) to 
Gmail messages.

While the feature has been available in the Gmail web client for 
several years, it’s new to the Android app. And it’s not limited to your 
contacts that have a Gmail address, nor do they need to have the 
Google Wallet app. As Google explains, “Recipients are able to receive IM
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or request money 
right from the email 
itself—without 
having to install 
another payment 
app. They can even 
arrange for money 
they receive to go 
directly into their 
bank account. Either 
way, it’s completely 
free for both of you.”

To use the new 
feature, tap the 
paper clip icon as if 
you were attaching a 
file and you’ll see 
two new options: 
Send Money and Request Money. Tap the one you want and you can 
select an amount, payment source, and write a note, which will then 
attach to the body of your message. Then you can simply send your 
message as you normally would. On the receiving end, you’ll simply tap 
the Claim Money link and it will transfer the funds directly into your 
Google Wallet account. (If you don’t have an account, you’ll need to go 
through the sign-up process.)

The feature is currently rolling to Android phones (go.pcworld.com/
gmailap) but is limited to the U.S. version of the Gmail app. There’s no 
word on when it will come to iOS or international users. If you haven’t 
gotten the new version yet, you can test it out by side-loading the 
Google signed APK from APK Mirror (go.pcworld.com/gmailapk).

You’ve got money! While this isn’t a problem that was begging for a 
solution, it’s certainly a feature we’ll use every now and again. And now 
we’ll have an easy way to pester all of the friends who owe us money. 
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BY GORDON MAH UNG

Ryzen review: AMD is back
AMD’s vaunted Ryzen CPU is a multithreaded monster with one 
glaring weakness.

TESTED IN PCWORLD LABS 
In this section, hardware & software 
go through rigorous testing.







A DMIT IT. YOU LOVE UNDERDOG TALES. The Cleveland 
Cavaliers coming back from a 3-1 deficit against the 
Golden State Warriors. The New York Giants defeating 
the 18-0 New England Patriots, and the Average Joes 

beating the heavily favored Purple Cobras in the dodgeball finals.
Well, you can now add AMD’s highly anticipated Ryzen CPU to that 

list of epic comebacks in history. Yes, disbeliever, AMD’s Ryzen 
almost—almost—lives up to the hype. What’s more, it delivers the 
goods at an unbeatable price: $499 (go.pcworld.com/ryzen71800x 
amz) for the highest-end Ryzen 7 1800X. That’s half the cost of its 
closest Intel competitor.

But before AMD fanboys run off to rub it into Intel fanboys’ faces, 
there’s a very important thing you need to know about this CPU and 
its puzzling Jekyll-and-Hyde performance. For some, we dare say, it 
might even be a dealbreaker. 

The boxed 
Ryzen 7 1800X 
and Ryzen 7 
1700X won’t 
come with 
stocker coolers.
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What Ryzen is
We can’t get into a review of Ryzen without first recalling the tragic 
circumstances that came before it: AMD’s Bulldozer and Vishera CPUs 
sold under the FX brand. Intended as a competitive comeback to 
Intel’s own epic comeback chips—the Core 2 and Core i7—AMD’s FX 
series instead went down in flames performance-wise.

The failure of Bulldozer and Vishera left AMD languishing for years, 
all but abandoning the high end and nursing itself on an ARM CPU for 
servers. In fact, the last time AMD had a truly competitive CPU, people 
still listened to INXS, the Weakest Link was a thing, and George W. Bush 
was president. The technical term for that is: a hell of a long time ago.

Ryzen is nothing like its star-crossed predecessors, though. The FX 
CPUs used a technique called clustered multithreading (CMT) that 
shared key components of the chip; they were built on an 
uncompetitive 32nm, and later 28nm, process; and the 8-core versions 
more often than not lost to Intel’s 4-core chips.

AMD’s new Ryzen CPU does away with the shared cores of the FX line in favor of stand-alone cores 
with simultaneous multithreading.





As anyone who has wallowed in failure only to return to greatness 
knows, tragedy and loss only make an underdog story sweeter. With 
Ryzen, AMD rebooted its CPU design, tossing aside CMT. It even 
adopted a technique from Intel’s playbook called simultaneous 
multithreading (SMT), which virtualizes CPU resources.

Whereas AMD’s design once had every two cores share resources, 
each Ryzen core is now a distinct entity built into a four-core complex. 
In the image below, two core complexes make up an 8-core Ryzen chip.

Also gone are the 32nm process of Bulldozer and the 28nm process 
of Vishera. Ryzen CPUs are built on a state-of-the-art 14nm process by 
AMD’s spun-off fab, GlobalFoundries. In short, the core design seems 
to have set the stage for an AMD return to glory.

Ryzen: Heavy-duty CPU, light-duty chipset
It should be pointed out that Ryzen’s chipset isn’t exactly heavy-duty. 
Because Ryzen is more of a system-on-chip (SoC) than a CPU, it 
contains many interface features on-chip, which are augmented by a 
particular AM4 socket chipset (to learn more about the various 
chipsets, see our guide to choosing an AM4 motherboard (go.pcworld.
com/am4guide). The upshot is that while Ryzen provides up to eight 
physical cores, the surround ing infrastructure is more consumer-

Each Zen core 
complex is 
made up of 
four individual 
CPUs. Two of 
these complex-
es make up the 
8-core Ryzen 
chip in the pre-
ceding image.
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oriented. Ryzen has 24 PCIe lanes total, 16 of which are dedicated to 
the GPU. If you go with the highest-end motherboard chipset, the 
X370, in order to run two video cards, that single x16 is split into two 
x8 connections.

The remaining PCIe lanes can be used by the motherboard maker for 
NVMe or other I/O options. That’s not much different from what Intel 
does with the current Core i7-7700K ($349 on Amazon go.pcworld.
com/corei77700Kamz), which also has 16 lanes of PCIe for the GPU. 
While Intel’s highest-end consumer Z270 chipset appears to have a lot 
more I/O with up to 24 lanes of PCIe, a bottleneck between the 
consumer-grade chipset and CPU keep it from being utilized.

For most people, there is still plenty of speed on tap with Ryzen and 
Core i7-7700K. But for those who need insane numbers of PCIe lanes, 
for, say, multiple NVMe drives that will be used simultaneously, Intel’s 
Broadwell-E and its X99 chipset have the advantage.

Broadwell-E and Haswell-E feature up to 40 lanes of PCIe directly 
wired to the CPU, plus an additional eight lanes of PCIe in the X99 
chipset. But, again, for the vast majority of consumers, even 
prosumers, that’s overkill.

How fast is it? There’s only one way to find out
AMD has already said Ryzen exceeds its goal of a 40 percent increase on 
previous designs—in fact, it has hit a 52 percent increase in clock-for-

Make Model
Base 
Clock

Boost 
Clock

Core / 
Thread Cache TDP* Price

AMD Ryzen 7 1800X 3.6GHz 4.0GHz 8/16 20MB 95 Watt $499

AMD Ryzen 7 1700X 3.4GHz 3.8GHz 8/16 20MB 95 Watt $399

AMD Ryzen 7 1700 3.0GHz 3.7GHz 8/16 20MB 65 Watt $329

Intel Core i7-6900K 3.2GHz 3.7GHz 8/16 20MB 140 Watt $1,089

Intel Core i7-6800K 3.4GHz 3.6GHz 6/12 15MB 140 Watt $441

Intel Core i7-7700K 4.2GHz 4.5GHz 4/8 8MB 91 Watt $349

*Intel and AMD define TDP differently so direct comparisons may not be easy.

AMD’s Ryzen 7 
lineup com-
pared to Intel’s 
CPUs.





In order of 
appearance: 
AMD’s FX, an 
AMD Ryzen,  
an Intel Core 
i7-5960X, and 
an Intel dual-
core Kaby  
Lake CPU.

clock performance over the Piledriver cores. But no one cares about 
that. The only thing you want to know is how it does against Intel.

How we tested
For the benchmark-o-rama, I set up four separate PCs. All featured 
clean installs of the latest version of 64-bit Windows 10. Each of the 
PCs was also built using the same SSD and GPU, and the latest BIOS 
was used on each board.

I turned to what we believe are Ryzen’s natural competitors: Intel’s 
$1,089 8-core Broadwell-E Core i7-6900K; the $441 6-core Broadwell-E 
Core i7-6800K; and the $349 4-core Kaby Lake Core i7-7700K. And, 
although it’s well beyond its prime, I also included an 8-core AMD 
FX-8370, which is currently the top Vishera-based CPU you can get 
without wading into the crazy range (meaning AMD’s insane FX-9590 
chip, which works with only a handful of motherboards due to its 
excessive power consumption).

For the pair of Broadwell-E processors, I tested on an Asus X99 







Deluxe II board. I used an Asus Z270 Maximus IX Code for the Kaby 
Lake chip. I paired the Vishera with an ASRock 990FX Killer. The Ryzen 
CPUs were tested with an Asus Crosshair VI Hero board. 

I used a Founders Edition GeForce GTX 1080 on all of the builds, and 
the clock speeds were checked for consistency.

RAM configuration
I opted to test each with 32GB of RAM, with the memory controllers 
fully loaded using standard JEDEC-speed RAM. On the Ryzen and Kaby 
Lake systems, that meant four DIMMs of DDR4/2133 for a total of 
32GB of RAM. The Broadwell-E systems were stuffed with eight 
DIMMS of DDR4/2133 for a total of 32GB RAM. The FX CPU had four 
DDR3/1600 DIMMS in it for a total of 32GB of RAM. The Ryzen, Kaby 
Lake, and FX machines were in dual-channel mode, whereas the 
Broadwell-E box was in quad-channel mode.
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The AMD FX on 
the lower left 
has more pins 
than the AMD 
Ryzen on the 
lower right. 
The two Intel 
chips above 
put the pins in 
the socket.







Cooling configuration
One final disclosure: I expected to test all the builds using closed-loop 
coolers. But because AMD didn’t send me a CLC for Ryzen until late 
into testing, I had to test all the PCs using air cooling. AMD fans might 
suspect this hobbled the Ryzen parts, which have a mode called 
eXtended Frequency Range (XFR) that allows the chip to clock up to 
the capabilities of the cooler.

I should add here that XFR only really adds up to 100MHz to the 
chip’s speeds today. The Ryzen 7 1800X on XFR, for example, would hit 
4.1GHz over its Precision Boost speed of 4GHz. The Noctua air cooler I 
used is itself a fairly burly cooler, and I did see XFR speeds kicking in on 
occasion.

OK, ready for some testing? 
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Cinebench R15.037 performance
First up is Maxon’s Cinebench R15 benchmark. This test is based on 
Maxon’s Cinema4D rendering engine. It’s heavily multithreaded, and 
the more cores you have, the more performance you get. AMD has 
been showing off this benchmark for a couple of weeks now, with 
AMD’s 8-core Ryzen 7 1800X exceeding Intel’s 8-core Broadwell-E chip.

My own tests don’t quite match AMD’s results. First, my Core 
i7-6900K scores are slightly faster than AMD’s. AMD’s own tests, in fact, 
showed the midrange Ryzen 7 1700X matching Intel’s mighty 8-core. 
While I didn’t have time to test the $400 Ryzen 7 1700X, I did test the 
lower-wattage and lower-priced Ryzen 7 1700 ($330 on Amazon go.
pcworld.com/ryzen71700xamz).

The insanity? Not only do we have a $500 Ryzen besting an Intel chip 
that costs twice as much, the $330 Ryzen comes pretty damn close. 
This test is all kinds of win for AMD—and Intel fans, it’s now indepen-
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Cinebench R15.037 Multithreaded Performance
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Cinebench R15 shows Ryzen is indeed a multi-threaded monster of a CPU.





dently confirmed. Damn.
Cinebench R15 also features a single-threaded test that only loads up 

a single CPU core. Although the results here are quite good for AMD, 
the winner is the Core i7-7700K 
chip. We can attribute that to 
the higher clock speed of the 
Intel CPU (4.2GHz to 4.5GHz) 
and the greater efficiency of 
Intel’s newest core at work. Still, 
Ryzen can stand tall against 
Intel’s best and brightest.

My final Cinebench test involved an update that came out in December, 
at the request of AMD, Maxon officials told PCWorld. When asked what 
changed between Cinebench R15.037 and Cinebench R15.038, Maxon 
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Cinebench R15.037 Single-Threaded
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Cinebench single-threaded performance shows the new Ryzen chips can also 
hang with the best Intel CPUs.

When asked what changed 
between Cinebench R15.037  
and Cinebench R15.038, Maxon 
declined details, saying they 
were ‘proprietary’ to AMD.





declined details, saying they were “proprietary” to AMD. Strangely, AMD 
officials told me they didn’t even know there was a change. In fact, the 
company’s recent demonstra tions were done on the older version.

Still, when a benchmark is changed to correct something for a CPU, 
alarms get set off and conspiracy theories get spawned, so I also ran 
Cinebench 15.038 on all the CPUs. The result? Basically nothing changed 
for all CPUs involved. Cinebench, of course, was one of the benchmarking 
applications named in the Federal Trade Commission’s suit against Intel 
for allegedly cooking tests to hurt AMD CPUs. Intel ultimately settled, 
but Cinebench has long been blamed by AMD fans for being crooked. 
After seeing these results, it appears most of the blame is misplaced. 

Blender 2.78a performance
The Ryzen hype train kicked off last year when AMD showed its chip 
equaled Intel’s 8-core in the open-source Blender render engine. It’s a 

Blender 2.78a BMW (sec)
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Blender performance shows the $500 Ryzen 7 1800X is just slightly slower than the $1,089 
Core i7-6900K CPU.





popular application used in many indie films for effects. You’d expect 
Ryzen to perform well here, and it does. Although I’m seeing the Ryzen 
7 1800X run just a tad behind 
the Core i7-6900K, it’s not 
enough to justify spending 
twice as much, is it? And that’s 
basically all win for AMD.

The thing is, at CES the media 
heard that maybe, just maybe, 
the issue was a bug in Blender 
that had been documented for some time. Birds whispered that Ryzen 
might not perform as well once the bug was ironed out. Fortunately, 
the bug was ironed out and a new version of Blender was compiled 
and released. To see if the birds were right, I also ran the CPUs on 
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Blender was recently updated to fix several performance bugs, but the fixes appear 
to benefit all CPUs we tested.

Although I’m seeing the 
Ryzen 7 1800X run just a tad 
behind the Core i7-6900K, it’s 
not enough to justify spending 
twice as much, is it?
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POV-Ray 3.7 Multithreaded Performance
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POV-Ray 
agrees that 
Ryzen gives 
you a ton of 
performance 
for the buck.

Blender 2.78b and saw a significant increase in performance for the 
Intel CPUs—but the AMD FX and the Ryzen also benefited. I left the 
axis scale the same so you could see the improvement. 

In the end, though, it didn’t matter, and when you factor in price, 
Ryzen is all over this one too.

POV-Ray performance
Our last rendering test uses the POV-Ray Raytracer. This open-source 
benchmark dates back to the days of the Amiga and, like the two 
previous tests, loves cores. First up is the multithreading performance 
test using the built-in benchmark scene. The result is presented as 
pixels per second and the higher the number, the faster the render. 

It is, again, all good news for AMD, as the Ryzen 7 1800X is slightly 
faster than the Intel CPU that costs twice as much. Even better, peep 
that Ryzen 7 1700, which is almost a third the cost of the Core i7-6900K 
chip. That’s an ouch in every single way you can measure it.





POV-Ray also includes a single-threaded test that shows the 
Broadwell-E chips pulling slightly ahead of the Ryzen 7 1800X. The 
fastest, no surprise, is the newest Core i7-7700K CPU, which runs at a 
higher clock speed and features Intel’s newest core. The truth is, 
though, you won’t be running it in single-threaded mode when doing 
a render. You’ll be using it in multithreaded mode.

But wait, there’s more. Like Cinebench and Blender, POV-Ray has also 
been recently updated. The version is in beta but available for testing. I 
downloaded and ran the POV-Ray 3.7.1 beta 3 and gave it a go on all of the 
machines. Unlike Cinebench and Blender, whose updates don’t move the 
needle at all, I saw a sudden swing here for the Broadwell-E chips. While 
version 3.7 had the Ryzen chips ahead, with 3.7.1 beta 3 they were 
suddenly behind: The Ryzen 7 1800X was slower than the Core i7-6900K, 
while the Ryzen 7 1700 came in awfully close to the 6-core Core i7-6800K.

What gives? I spoke with POV-Ray coordinator Chris Cason, who told 
me the current beta adds AVX2 support, and while 3.7 was compiled 

POV-Ray 3.7 Single-Threaded Performance 
(PPS)
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you won’t be 
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with Microsoft’s Visual Studio 2010, the beta 
version is compiled with Visual Studio 2015.

POV-Ray was fingered by Extremetech.com’s Joel 
Hruska a few years ago (go.pcworld.com/intelp4 pay) 
for appearing to favor Intel. POV-Ray officials, though, 
have long denied (go.pcworld.com/povray denial) it. 
Cason told PCWorld: “We don’t care what hardware people use, we just 
want our code to run fast. We don’t have a stake in either camp—in fact, 
for the past few years, I’ve been running exclusively AMD in my office. I’m 
answering this email from my dev system, which has an AMD FX-8320.”

So conspiracy theorists, go at it.

HandBrake performance 
Moving on from 3D rendering tests, my next test is the popular 
HandBrake test. This is a wonderful free encoder that’s handy for 
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“We don’t care what 
hardware people 
use, we just want 
our code to run fast.”

POV-Ray 3.7.1 Beta 3 Multithreaded  
Performance (PPS)
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POV-Ray 3.7.1 beta 3 favors Intel.





converting video and is heavily multithreaded. It also has support for 
Intel’s QuickSync, but my tests will stick with the standard CPU test. For 
that I take a 30GB 1080p MKV file and convert it using the Android 
preset. This version is older than what’s available now, but still a relevant 
test for encoding performance. And yes, Intel fans, enabling QuickSync 
on the Core i7-7700K (by turning on the integrated graphics in your 
board’s BIOS) would let the Kaby Lake chip wail on all others here.

But, if you use your CPU for encoding with HandBrake, and not the 
graphics chip, here’s what you’d get: a Ryzen-colored win with unicorns 
and rainbows. Sure, the Ryzen 7 1800X is only a tad faster, but half the 
price amirite?

Adobe Premiere CC 2017 performance
Here’s why I think the HandBrake encode is pretty valid: It’s pretty close 
to the results using Adobe Premiere Creative Cloud 2017. For this 

HandBrake 0.9.9 Encode (sec)
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The 8-core CPUs easily win our HandBrake encoding test.





project, I take a real-world 4K video shot by our video team on a Sony 
A7S and encode it using the 1080p Blu-ray preset in the Premiere. For 
the Premiere test, I actually put the project on a Plextor M8Pe drive to 
ensure the drive speed of the SATA SSD I used wasn’t a bottleneck.

Because I’m changing the resolution of the video, I use the Maximum 
Render Quality option. For this encode, I use the Mercury software 
engine in Premiere, which hits the CPU cores rather than the GPU. This 
may seem unrealistic, but driver drift for the GPU can impact render 
quality, and some still feel the CPU encodes look better. Either way, it’s 
better to have more cores. The Ryzen 7 1800X has a bit more speed 
than the Intel chip that costs twice as much. The Ryzen 7 1700 that 
costs about a third of the Intel chip is looking pretty, too. I mean damn.

But wait, video editors are tsk-tsking the results because everyone 
uses the GPU for the render today. That’s a good point, so I rendered 
the project using the Mercury Playback engine using Nvidia’s CUDA. 
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Premiere CC 2017 4K Export to 1080p  
Blu-Ray Mercury Software Engine (sec)
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GPU rendering does indeed take off a nice chunk of time from the 
render. Keep in mind, the video (which you can watch here go.pcworld.
com/hpchromebk13vid) for this test is 4K, but one minute, 43 seconds 
long. If this were a one-hour video, you’d throw money at the CPU to 
cut down your render times. The question is, which CPU would you 
throw the money at? The one that basically gets you a “free” $500 
GPU, or the one that doesn’t?

Read on for the surprising gaming performance of Ryzen. 

Premiere CC 2017 4K Export to 1080p  
Blu-Ray Mercury CUDA Engine (sec)
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The GeForce GTX 1080 takes a chunk off the render time, but you still get the 
best performance from the 8-core chips.
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Gaming performance
Let’s move on to what may be the second most important category 
for the Ryzen: gaming. That’s pretty much where the Ryzen story goes 
from incredible performance per dollar to head-scratching, even 
maddening, results.

3DMark performance
First up is the always popular 3DMark test. Now owned by UL, this is a 
synthetic performance test that measures gaming. Yes, it’s synthetic, 
but for the most part, it’s widely regarded as being neutral ground. The 
first result is the overall score in 3DMark FireStrike. The Core i7-6900K 

AMD’s Ryzen 7 
series features 
8 cores and 16 
threads of 
performance.





3DMark FireStrike 1.1 Overall
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takes the top spot, with the Core i7-7700K taking the second spot, and 
the Ryzen 7 1800X a close third. It’s pretty much a yawner.

3DMark’s Graphics sub score is designed to stress the graphics card. 
If 3DMark is doing its job, we should see very little difference among 
our machines, as we used identical GeForce GTX 1080 cards for our 
testing. Everything is right as rain. Only the FX is slightly slower, which 
could be because, well, it’s an AMD FX. Or maybe it’s the PCIe 2.0 on 
the platform. Either way, nothing to get excited about.

3DMark’s Physics test stresses core count, and we see the 8-core chips 
ahead by a good margin. The low-wattage Ryzen 7 1700 actually appears 
to break even with the 6-core Core i7-6800K here. The lower clock speed 
of the R7 1700 could be hurting it. And FX, yeah, “8 cores” indeed.

3DMark also includes a test of a CPU’s capabilities when tasked with 
issuing draw calls under DirectX 12. The results clearly put the Intel chips 
in the lead. Not only is the Core i7-7700K just about dead-even with both 
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3DMark FireStrike 1.1 Physics
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Ryzen chips, the 6- and 8-core parts are a sizable distance ahead. If you’re 
wondering why the 6-core Broadwell is neck-and-neck with the 8-core 
part, I’ve found this particular test doesn’t scale much beyond six cores.

Ashes of the Singularity DX12 performance
The good news is, we also have a real-world DX12 game in Ashes of the 
Singularity. This game is basically the tech demo for what can be done 
in DirectX 12, and it loves CPU cores. For this test run, I ran at 
1920x1080 resolution with the visual quality set to low. Ashes has a 
GPU-focused mode and a CPU-focused mode. I chose the latter 
because I wanted to see the frame rate when a crazy amount of objects 
(and draw calls) are thrown at a game. The result was again confusing. 
The Core i7-6900K walks away from the pack, and even the 6-core Core 
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The API test in 3DMark measures how many draw calls a particular PC can issue in 
Microsoft’s new DirectX 12.
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i7-6800K shows Kaby Lake what-for in the test. The Ryzens are 
oddly slow considering they have more cores than both the Core 
i7-6800K and the Core i7-7700K. To be fair, much like 3DMark, I 
haven’t seen this test scale to crazy amounts. Right before we went 
to press, AMD sent out a statement from Ashes developer Oxide:

“Oxide games is incredibly excited with what we are seeing from 
the Ryzen CPU. Using our Nitrous game engine, we are working to 
scale our existing and future game title performance to take full 
advantage of Ryzen and its 8-core, 16-thread architecture, and the 
results thus far are impressive,” said Stardock and Oxide CEO Brad 
Wardell. “These optimizations are not yet available for Ryzen 
benchmarking. However, expect updates soon to enhance the 
performance of games like Ashes of the Singularity on Ryzen CPUs, 
as well as our future game releases.”

So, not valid?
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Ashes of the Singularity is the premier tech demo for what can be done in DirectX 12.

Ashes of the Singularity DX12 low quality (avg, fps)





Tomb Raider performance
I decided to look at Ryzen’s performance using the older version of Tomb 
Raider. Those looking at the theoretical performance of a CPU in games 
typically want to take the graphics card out of the equation by running 
the game at lower settings or even lower resolutions than one would 
normally use with their given hardware. For this test, I ran Tomb Raider at 
1920x1080 resolution at the normal setting. The performance gap again 
put Ryzen in a bad spot. In fact, it’s frankly a very puzzling result. One can 
argue that when you’re pushing in excess of 300 or 400 frames per 
second, it’s kinda pointless, but why isn’t Ryzen, which so handily matches 
Intel’s Broadwell-E in other tests, right up there with Broadwell-E?

Rise of the Tomb Raider performance
Let’s move on to Rise of the Tomb Raider. Rise is newer and tougher on 
the GPU. At 1920x1080 and the medium setting, we’re again seeing 

Tomb Raider 19x10 Normal (fps)
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Rise of the Tomb Raider 19x10 Medium (fps)
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results.
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0 50 100 150 200 300250

229.0

189.4

273.7

270.9

254.4

229.0

Ryzen 7 1800X  
(8 core)

Ryzen 7 1700  
(8 core)

Intel Core 
i7-6900K (8 core)

Intel Core 
i7-6800K (6 core)

Intel Core 
i7-7700K (4 core)

AMD FX-8370  
(8 core)





rather disappointing performance numbers for Ryzen. I’d expected 
Ryzen to be near lock-step with Broadwell-E, but it’s not even close.

Tom Clancy’s Rainbow Six Siege performance
Moving away from Lara, I ran Tom Clancy’s Rainbow Six Siege at 
1920x1080 and Medium. We’re pushing into silly frame-rate territory 
again, but as I said previously, this would normally stress the CPU. It’s 
how most reviewers would attempt to measure the theoretical 
gaming performance of a CPU. 

So what the hell is going on?
Presented with the most confusing CPU results I’ve seen in 15 years, I 
asked AMD what could possibly be the issue. I was given an updated 
BIOS, which had no impact. I was asked if I had a clean install of 
Windows, which I did. What about turning off the SMT? Umm, and 
why give up the performance? Was it my motherboard? The result of 

Sid Meier’s Civilization VI DX12 19x10 AI 
Performance (sec)

SHORTER BARS INDICATE BETTER PERFORMANCE

The Civ VI test measures how long it takes between moves on each platform. The result was a tie.
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my using lower JEDEC 2133 RAM speeds versus 2933? Not exactly.
I did test the Core i7-7700K at DDR4/2933 speeds alongside the 

Ryzen 7 1800X. While the 1800X jumped from 82 fps to 136 fps, the 
Kaby Lake chip went from 87 fps to 181 fps. I frankly have no idea why 
my gaming performance on Ryzen isn’t where I’d expect it to be. My 
gut says it’s some kind of plumbing issue with PCIe or somewhere 
outside the cores themselves.

I also ran Sid Meier’s Civilization VI’s AI test. It measures how long it 
takes to calculate between moves. The result was pretty much a tie 
(except for FX, of course). I still don’t know what’s going on. 

(For the record, Brad Chacos experienced similar baffling results in 
his own tests of the Ryzen 7 1700 go.pcworld.com/ryzen7test.)

At ‘realistic’ settings it doesn’t matter
But here’s why the anomalies may not bother many (although it 
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Tomb Raider 19x10 Ultimate (fps)

LONGER BARS INDICATE HIGHER PERFORMANCE

Tomb Raider using the Ultimate setting puts everyone on the same page.
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probably should): At actual practical resolutions and game settings, it 
doesn’t seem to matter.

Most of AMD’s public presentations were at 4K resolution using two 
cards or a mighty Titan X Pascal card. In those scenarios, it was pretty 
much a tie. You don’t, after all, buy a $500 CPU and $500 GPU to run at 
1920x1080 at “normal” settings. Those settings would be great for 
integrated graphics, but a GeForce GTX 1080? No. And here’s proof: In 
Tomb Raider, for example, once you move up to the Ultimate preset, 
they’re all even.

Once you move Rise of the Tomb Raider up to 2560x1600 resolution, 
Ryzen is right there with Core i7.

And yes, here’s Tom Clancy’s Rainbow Six at 1920x1080 resolution 
using the Ultra setting. You can again see that everything’s okay, right? 

Sure, you’re looking at the charts and fist-bumping AMD fans, but 
the odd performance at lower game settings should still disturb you. 

Rise of the Tomb Raider 25x16 Very High (fps)

LONGER BARS INDICATE HIGHER PERFORMANCE

At 2560x1600, Rise of the Tomb Raider sees the gap close up.
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Based on the charts, for example, you’d think it would be fine to buy 
an Athlon FX-8370 chip.

Very late in the review process, AMD’s John Taylor reached out to 
PCWorld with a comment on the odd performance we were seeing.

Here’s why, AMD says
“As we presented at Ryzen Tech Day, we are supporting 300+ 
developer kits with game development studios to optimize current 
and future game releases for the all-new Ryzen CPU. We are on track 
for 1,000+ developer systems in 2017. For example, Bethesda at GDC 
announced its strategic relationship with AMD to optimize for Ryzen 
CPUs, primarily through Vulkan low-level API optimizations, for a new 
generation of games, DLC and VR experiences,” Taylor said. “Oxide 
Games also provided a public statement today on the significant 
performance uplift observed when optimizing for the 8-core, 
16-thread Ryzen 7 CPU design—optimizations not yet reflected in 
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Tom Clancy’s Rainbow Six Seige 19x10 Ultra (fps)

LONGER BARS INDICATE HIGHER PERFORMANCE
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Ashes of the Singularity benchmarking. Creative Assembly, developers 
of the Total War series, made a similar statement related to upcoming 
Ryzen optimizations.

“CPU benchmarking deficits to the competition in certain games at 
1080p resolution can be attributed to the development and 
optimization of the game uniquely to Intel platforms—until now. Even 
without optimizations in place, Ryzen delivers high, smooth frame 
rates on all ‘CPU-bound’ games, as well as overall smooth frame rates 
and great experiences in GPU-bound gaming and VR. With developers 
taking advantage of Ryzen architecture and the extra cores and 
threads, we expect benchmarks to only get better, and enable Ryzen 
to excel at next-generation gaming experiences as well. Game 
performance will be optimized for Ryzen and continue to improve 
from at-launch frame rate scores.”

Do we need to 
say anything 
other than you 
can buy a 
Ryzen with a 
GeForce GTX 
1080 Ti for 
almost the 
same price as a 
single 8-core 
Intel CPU?





To boil it down: The world of game developers basically develop for 
two platforms: Intel’s small socket or Intel’s large socket. AMD, as 
much as it pains the faithful, has been invisible outside of the budget 
realm, and the results are showing up in the tests. Whether that’s 
what’s really going on I can’t say for sure, and I doubt anyone can at 
the moment, but it’s at least plausible.

Conclusion
In the end, AMD’s Ryzen is 
arguably the most disruptive CPU 
we’ve seen in a long time for 
those who need more cores. The 
CPU basically sells itself when you 
consider that for the same price 
as an Intel 8-core Core i7-6900K, you can have an 8-core Ryzen 7 1800X 
and a GeForce GTX 1080. Hell, you can go a step further and give up a 
little performance with the Ryzen 7 1700 but step up to a GeForce 
GTX 1080 Ti—for the same price as that Intel chip. Damn.

But that’s the world Intel has wrought by keeping 8-core CPUs at 
what many would say are artificially high prices for so long.

Ryzen, however, isn’t a knockout. The gaming disparities at 1080p are 
sure to spook some buyers. In fact, if you read our Ryzen 7 1700 build 
against a 5-year-old Core i5 Intel box, you’ll likely be filled with fear, 
uncertainty, and doubt. Is this really just a game optimization problem 
as AMD says, or is it some deeper flaw that can’t be corrected? 

Still, let’s give AMD credit for what it has pulled off in essentially 
democratizing CPU core counts. 

Is this really just a game 
optimization problem as AMD 
says, or is it some deeper flaw 
that can’t be corrected?
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DESPITE ITS PREMIUM price, the Blade Pro has arguably been Razer’s 
weakest laptop ever since 2014. That’s the year the 14-inch Blade (no 
surname) received a massive performance upgrade, bumping up to an 
Nvidia GTX 870M graphics card and a crisp 3200x1800 screen.

Meanwhile the 17-inch Blade Pro stuck to the lower 860M-tier card 
and a 1080p screen—and at a higher price. Suffice it to say, it’s been a 
while since the Blade Pro felt like it deserved its lofty moniker.

For a time I thought Razer had decided to abandon the Pro model 
entirely and stick to the 14-inch Blade, but instead Razer was 

Razer Blade Pro (2016) 
review: Now this is how you 
do a ‘Pro’ laptop
BY HAYDEN DINGMAN



Watch the 
video at

go.pcworld.
com/

bladeprovid





apparently scheming a way to put the Blade Pro back 
on top. Successfully, I might add. The latest Blade Pro 
(go.pcworld.com/razerbladepro2016) is one hell of a 
machine, and an incredible return to form.

Provided you can afford it.

See ya, Switchblade
The Blade line continues to be one of the most 
recognizable gaming laptop lines, in part because 
Razer’s design barely changes year-to-year. That’s 
certainly true here, with the Blade Pro looking much 
the same as it always has—a slim, black, and vaguely 
MacBook-esque aluminum chassis, emblazoned with 
Razer’s illuminated green snake design on the cover.

Open the lid, though, and you’ll immediately notice 
changes, both big and small.

First up: the typeface. Razer has been gradually 
transitioning from the original blocky typeface on its 
laptops’ keyboards, and that process is completed in 
the modern-looking, readable, and ultrathin sans-serif 
typeface found on the new Blade Pro. It’s a small 
change, but one that gives Razer’s laptops a more 
universal appeal—particularly the Blade Pro, which 
Razer has typically aimed at artists, video editors, and 
musicians in addition to gamers.

Razer’s also changed the feel of its keys, a change I’m 

Razer Blade Pro (2016)
AT A GLANCE

For the first time in years, the 
Razer Blade Pro feels like it 
deserves the name. Packed with 
an i7-6700HQ and a GTX 1080, 
there’s a lot of power in this  
slim laptop.

PROS

•  High-end performance in a 
slim chassis

•  Beautiful 4K display with G-Sync

•  Gets rid of janky Switchblade 
tech and uses a normal trackpad

CONS

•  Doesn’t always get full GTX 
1080 performance because of 
heat issues

•   Power cord is stiff, doesn’t 
swivel

•   Expensive

$3,700
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more torn about. Described by Razer as “The World’s First Ultra-Low 
Profile Mechanical Keyboard,” the Blade Pro aims to emulate the 
tactile feel of a desktop mechanical keyboard, but with the slim 
Chiclet-style keycaps you’d 
typically see on a laptop.

It’s certainly clickier than a 
normal laptop keyboard, but 
I can’t say I love it. Requiring 
65 grams of force for each 
keystroke, that makes it 
both heavier than Cherry MX 
Blues and Blacks—typically 
the heaviest mainstream 
switches. I found myself typing slower and making more errors on the 
Blade Pro than most laptops, even after adjusting to it for a few days.

And it doesn’t really address what I want from a mechanical keyboard—
wrist relief. Chiclet-style keys still have a very small travel distance, which 
means more finger and wrist strain than a normal desktop keyboard. 

Described by Razer as ‘The World’s 
First Ultra-Low Profile Mechanical 
Keyboard,’ the Blade Pro aims to 
emulate the tactile feel of a desktop 
mechanical keyboard, but with the 
slim Chiclet-style keycaps you’d 
typically see on a laptop.







Combine that with the heavy actuation force and you’re looking at 
double the strain of most laptops. I like the tactile feedback, but it’s 
useless to me if my wrists get tired typing lengthy articles.

Gaming is the one 
exception. There, the 
clicky feedback of the 
Blade Pro is both 
satisfying (fewer 
keystrokes needed per 
minute) and 
reassuring, as you 
know the key 
depressed properly. 
But I expect most 
people will want to 
type on their laptop 
too, and in that regard I think the mechanical keys will be divisive.

In any case, the keyboard is also equipped with Razer’s now-expected 
Chroma RGB lighting, same as the Blade and Blade Stealth last year. The 
lighting also extends to the new dedicated media keys and trackpad.

Yes, the biggest change in the Blade Pro is that it abandons Razer’s 
trademark Switchblade UI. In previous Blade Pros, the trackpad 
essentially doubled as a second screen. I mean, it was a second 
screen—albeit one that measured a mere 3.5x2.5 inches. You could 
use the Switchblade UI for all sorts of secondary functions though, be 
it browsing Twitter or embedding a Twitch stream into your trackpad 
while you watched something else on the main display.

Cool as it seemed in demos, the Switchblade never really made sense 
in daily use. I should know—I’ve been using a 2014 Blade Pro off-and-
on for a few years now. Not only was it buggy and prone to fits where 
it decided to no longer work properly, but it rarely made sense to use 
it at all. After all, it’s still your trackpad. Unless you had a mouse 
attached, you’d rarely find cause to have it function as a screen, and 
even if you did it was small, blurry, and likely coated in fingerprints.
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The keyboard is equipped with Razer’s now-expected Chroma RGB lighting 
and extends to the new dedicated media keys and trackpad.





Oh, and on top of all that, it made the 
Blade Pro expensive even with subpar 
hardware inside.

So the new Blade Pro ditches it, and 
rightly so. Now there’s a row of media keys 
and a volume roller sitting above a 3.5x4.0-
inch trackpad, highlighted by a ring of RGB 
light around its edges. It may not feel as 
futuristic, but it works a hell of a lot better. 
The only downside is that Razer moved to 
the trackpad-as-button model instead of 
using discrete buttons like the old Blade 
Pro. Personally I find a dedicated left-and-
right mouse better for laptop gaming, though 
that’s a matter of personal preference.

Finishing out the chassis: There’s a strip of 
speakers set into the extreme left and right edges of 
the laptop, plus two more side-firing speakers. As far as 
laptop speakers go they’re not terrible—loud, with a 
decent amount of bass. I’d still say they’re a last resort though, 
and you’re better off with even a middling pair of headphones 
for any but the most casual usage, especially since the speakers are 
often drowned out by the Blade Pro’s fans. (More on that later.)

Then you’ve got power, a pair of USB slots, ethernet, and a 
combination headphone/microphone jack on the left side; with a 
lock, HDMI-out, another USB port, a USB-C slot, and an SD card reader 
on the right.

Pro performance
The Blade Pro’s real redemption, however, lies inside. Finally breaking 
from its past, the new Blade Pro ditches budget hardware for a Core 
i7-6700HQ processor clocked at 2.6GHz, 32GB of DDR4 RAM, and—
best of all—an Nvidia GTX 1080. No 1060-tier card for this Blade Pro. 
It’s jumped the line straight to the top.





Topping it off are a pair of PCIe SSDs configured in RAID 0 with up to 
2 terabytes of storage, and it’s all in service of the Blade Pro’s first-ever 
4K IGZO screen. It’s the same bright and vibrant panel we’ve seen on 
the standard Blade for years now, except in a 17-inch model.

This is how you do a flagship laptop.
The Blade Pro’s not the most powerful laptop we’ve tested, but it’s 

certainly a top contender in this form factor. Even given its slim MacBook-
style chassis it managed to score a 7,909 on 3DMark’s FireStrike Extreme 
benchmark, handily beating every 1060- and 1070-class laptop.

Not every 1080-equipped laptop though, and therein lies the rub. 
Throughout our time with the Blade Pro, we noticed that although it 
beats out the 1070, we’re not quite seeing full 1080 performance. For 
comparison, the 1080-equipped MSI GT73VR Titan (go.pcworld.com/
msigt73vrtitanrev) scored a 9,514 on the same test, and the Origin 
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EON17-X (go.pcworld.com/origineon17xrev) a 9,637. Those laptops 
have better processors, but that can’t quite explain the discrepancy.

What can explain the discrepancy, then? Thermals. Like other slim 
laptops, the Blade Pro has a heat problem. Sure, there are enough fans 
packed into this thing to make it sound like a jet engine while gaming, 
but you’ll still notice the aluminum frame getting hotter and hotter as 
you put it under load.

All that heat and nowhere to go? The laptop’s going to throttle 
down to try and keep its parts from overheating. That’s the likeliest 
explanation for why we see good performance but not necessarily full-
1080 performance in all applications.

Moving to Rise of the Tomb Raider, for instance, the Blade Pro 
managed 104.9 frames per second in the benchmark, running at 
1080p, Very High settings with FXAA. The aforementioned MSI 
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machine managed 114.3. And in Middle-earth: Shadow of Mordor at 
1080p, but on Ultra with the 4K texture pack, the Blade Pro did 130.1 
frames per second to MSI’s 156.0 and the EON17-X’s 154.8.

On the other hand, the Blade Pro weighs a little over seven pounds. The 
Origin EON17-X weighs almost 10. Yes, three pounds is a huge difference, 
as anyone who’s carried a 10 pound laptop all day can attest.

And as I said, you’re still getting more performance than any 
1070-equipped laptop. The HP Omen 17, for instance, which features 
the same i7-6700HQ and a GTX 1070, managed 95.5 frames per 
second in Rise of the Tomb Raider and 118.9 in Shadow of Mordor. That’s 
shy of the Blade Pro on both counts.

Think of it as a trade-off, then. Yeah, you’re paying for the more 
expensive video card and not getting its full performance. On the 
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other hand, you saved three pounds of weight on your back, and are 
still getting more power than if you’d taken the step down to the 
1070. A bittersweet compromise, maybe, but I can’t fault Razer’s logic.

As for its processor? It’s the same i7-6700HQ part we’ve seen in many 
laptops at this level. It’s not a bad bit of hardware, but hardly as 
impressive as fitting a 1080 inside the Blade Pro. Our most strenuous 
test involves re-encoding a 30GB MKV file down to a smaller MP4 
using HandBrake, a process which took the Blade Pro 51 minutes.

That’s right in line with the 6700HQ-equipped Alienware 13 (53 
minutes) and MSI GS63VR (also 51 minutes). It also falls predictably 
short of MSI’s GT73VR and its 6820HK, which did the job in 41 
minutes, and well short of the EON17-X’s overclocked i7-6700K part at 
a stunning 38 minutes.

But again: That power in this size laptop? Impressive.
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Half a power brick
The last change of note in this year’s Blade Pro: a larger power supply. 
Not much larger, but definitely bigger than the sleek oval used before. 
This one’s a standard rectangle shape, 7.5x3.5 and about an inch tall. 
It’s still smaller than most 1080-class power bricks, by about half, but 
it’s unwieldy.

Worse is that Razer changed the power connector. It used to be a 
circle that swiveled in any direction, but now it’s a rectangular slot 
with a cable that’s locked facing either forward or backward. Many 
times over the last few weeks I’ve gone to set the Blade Pro on a desk 
only to realize the cable would be crimped unless I unplugged, 
reversed it, and plugged it back in. A small complaint, but one that’s 
been frustrating me day-to-day.

And the battery itself is nothing special. Though it’s as large as Razer 
could use and still be plane-safe, expect your Blade to last around four 
hours for low-intensity tasks and closer to two when gaming.

REVIEWS  
& RATINGS

Razer changed 
the power 
connector to a 
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facing either 
forward or 
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Price
Oh, and price. If you’re reading this thinking, “Well this all sounds too 
good to be true,” get thee ready for the sticker shock. The Blade Pro’s 
huge leap in performance is matched by a similarly stunning leap in 
price, with the baseline 512GB model retailing for $3,699. The 2TB 
model is a jaw-dropping $4,499.

Now there are certainly reasons for it to cost that much: a 4K screen 
with built-in touch capabilities and G-Sync, 512GB of PCIe SSD storage, 
a GTX 1080, its aluminum chassis, its size and portability. I’d certainly 
have an easier time explaining the Blade Pro’s cost than that of, say, a 
2016 MacBook Pro.

Still, it’s safe to say the Blade Pro is priced outside the range of all 
but the most dedicated of on-the-road gamers, or perhaps dev 
studios, whose need for portable demo hardware outweighs the 
needs of the wallet. You can get more bang for your buck with other 
laptops, but none are as lightweight as what Razer’s offering.

Bottom line
It’s hard to argue with the Blade Pro moniker this 
year. There’s still room for improvement, sure. The 
new mechanical switches could use a bit more 
tinkering, the power cord is a disappointment, and it 
doesn’t always deliver the full horsepower of a 1080.

But it’s close enough. Crammed into such a small 
package? The Blade Pro is probably the best 
portability-to-power ratio on the market right now. Add in the 
gorgeous screen, the SSD storage, basically all that stuff I mentioned 
to justify why it costs so much, and I’d say Razer’s put together one 
hell of a laptop. Congratulations, Blade Pro—you finally lived up to 
your name again. 

The Blade Pro is 
probably the best 
portability-to-
power ratio on the 
market right now.
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CONSIDERING THE BURGEONING popularity of soundbars in living 
room setups, it’s surprising they’re mostly missing in action on the PC 
side of things. By and large, the PC has stuck to 3.5mm input dual-
speaker systems, occasionally with a subwoofer included. It’s strange 
for a few reasons:

1) Unlike TVs, monitors rarely ever come with built-in speakers.
2) Most dedicated PC speakers are terrible.
3) Desk space is often in short supply, and cable routing a pain.
But for some reason the soundbar hasn’t made its way to desktop 

PCs, even as it’s become a hit with everyone else. Razer sort of made 
an attempt with its Leviathan a few years ago, but even that was more 
geared toward the living room.

So Creative isn’t stretching the truth too far when it calls its new Sound 
BlasterX Katana (go.pcworld.com/buyblstrx) the first “Under-Monitor 
Audio System.” Sure, you could still use it in your living room—it’s got all 
the necessary inputs, and it gets damn loud (more on that later).

Creative Sound 
BlasterX Katana: 
The soundbar finally 
makes its way to PCs
BY HAYDEN DINGMAN





The Katana is meant for desks though. At two feet long and a mere 
three inches tall, its slim profile fits comfortably under your monitor 
whether it’s on a stand or a movable arm. It’s a particularly good fit on a 
24-inch monitor, with the tweeters lining up almost 
perfectly with the corners of my own panel. But really, 
anything up to around 35 inches will work fine. Anything 
bigger—like, say, a TV—and it’d look a bit small and silly.

Aside from its relatively diminutive size, it’s a pretty 
standard soundbar design—black grill on the front, 
housed in a brushed-aluminum chassis. An LED panel 
on the front gives you rudimentary control of the 
Katana, with five buttons spanning the top: Power, 
Volume Down and Up, Source, and the SBX button that 
cycles between various preset profiles. The nearby 
Sound BlasterX logo is a bit of an eyesore, very video 
game–centric in its aesthetic on a device that’s 
otherwise sleek and high-end looking. Given it’s on the 
top and toward the rear though, you’ll rarely notice it.

On the back are a dozen or so hookups: MicroUSB 

Creative Sound 
BlasterX Katana
AT A GLANCE
Tired of all the clutter on your 
desk? Creative’s Sound BlasterX 
Katana brings the soundbar to 
the PC. Big sound, small form 
factor, and one eye-popping 
price tag.

PROS

most PC speakers

plenty of volume

unobtrusive

CONS

keeping up at high volumes

obvious customizations

or directional as 2+ discreet 
speakers

$299







for your PC, regular USB for thumbdrives or whatever, optical, 3.5mm, 
and more. There’s also Bluetooth capability if you want it. Notably 
absent is HDMI, which is a bit strange in this day and age but probably 
not a big deal for PC users.

There are five drivers total, with two tweeters along the facing edge, 
two mid-bass drivers pushing audio up from the top, and a separate 
subwoofer unit meant to go under your desk. The subwoofer is 
passive, just a nondescript black box approximately five inches wide, a 
foot tall and a foot deep, connected by a single cable. Shove it out of 
the way or use it as a footrest.

Rounding out the hardware is a remote control with the ability to 
Play/Pause, adjust volume and EQ, and cycle through lighting 
schemes, sources, or audio presets. It’s a cheap bit of kit, but works 
fine when you’re too lazy to reach up and hit one of the buttons on 
the bar itself (or if you plan to use the Katana in the living room).

I’ll also note that the power cable on the Katana is a bit short. It 
should be fine for normal purposes, but I’ve taken to testing every 
device with my sit/stand adjustable desk, and while the Katana can be 
used in the standing position, the cord just barely reaches—and my 
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power strip sits directly beneath my desk. Something to note, if you’re 
either a sit/stand or stand-all-day type of person.

Big sound, small package
Before we even get into a discussion of 
sound quality, let’s talk sound quantity. By 
which I again mean to say the Katana is 
loud. Not just loud. Deafening.

Rated for 75W RMS, the Katana is a bit 
much for my apartment and could easily fill 
a much larger room. The volume steps from 
1 to 50, but I’ve kept it around 10 for most of my testing—20 if I really 
wanted to get loud. A confession: I haven’t managed to push it over 25 
yet because it felt like the Katana was punching holes in my eardrums 
from two feet away. If you want to blast this thing at full power, make 
sure you don’t have neighbors. Or are partially deaf already.

And besides, it sounds better in the 10 to 20 range anyway. Go much 
higher and the subwoofer has a harder time keeping up, resulting in 
noticeably tinny audio as the upper range outpaces the lower.

Rated for 75W RMS, 
the Katana is a bit much 
for my apartment and 
could easily fill a much 
larger room. 





Even at more listenable volumes, the Katana is a bit treble-heavy. Out 
of the box it has that “radio” sound I associate with smaller speakers, 
especially computer speakers. A bit of EQing goes a long way though. 
Creative’s default Concert setting is a good place to start, boosting the 
low end in particular and rolling off some of the harsher tones. From 
there, you can set to taste—there’s a lot of headroom to experiment 
with, and you can get surprisingly good 
audio out of the Katana considering it’s a 
soundbar. Definitely better than your 
average pair of computer speakers.

I also suggest setting the Immersion dial in 
Creative’s software to Ultra Wide. It makes the Katana sound less like a 
two-foot-wide soundbar and more like a broad array of speakers. Creative 
actually claims the Katana supports Virtual 7.1 when connected by USB, 
though as with headsets, it’s more a crude approximation of surround.

Listen: Does it measure up to an actual set of speakers? Not really. The 
Katana is impressive, but toggling back and forth between it and my 
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volumes, the Katana is 
a bit treble-heavy. 





standard JBL LSR305 studio monitor setup, I still prefer the latter. Two 
discrete speakers give me more control, plus the LSR305 setup definitely 
has richer audio (even without a subwoofer) and a 
wider soundstage, no tweaking necessary.

On the other hand, the LSR305 takes up a huge 
amount of space and costs $300 a pair—plus the 
cost of an audio interface to power them. (I use a 
Scarlett 2i2, for reference.) The Katana may seem 
expensive at $300, given most PC speakers are around $100 a pair, but it 
sounds pretty damn fantastic, takes up only a smidgen of desk real 
estate, includes a sound card if you want to use a headset or headphones 
(3.5mm only) with something better than your motherboard’s onboard 
audio, and puts on a pretty light show while it’s at it.

Oh, and it lights up
We’re in the era of RGB-everything, so of course the Katana also lights 
up. A string of 49 RGB LEDs is arrayed alongside the bottom of the 
Katana, reflecting off your desk and putting on a miniature light show.

It’s hokey, but then so is everything else RGB. And hey, at least you’ll 
see these lights—it’s not like headsets, where they’re purely for other 

Does it measure up 
to an actual set of 
speakers? Not really. 





people’s benefit.
There are a few presets available out the box, including a rainbow 

wave, a dim yellow mood light, and a pale white band that bounces 
back and forth. Download Creative’s software and you’ll gain access to 
more customization options, with the bar split into seven groups of 
seven LEDs. Create your own setup and you can save it to the Katana’s 
onboard memory, making it available even if you change computers, 
uninstall the software, or move it to your living room.

The software’s fairly foolproof, though I’m a bit sad Creative didn’t take 
advantage of seemingly obvious 
customization capabilities. For instance, 
there’s a beats-per-minute (BPM) 
counter built in to speed up or slow down 
animations, but no way to sync the lights 
to your music. Nor is there a visualizer 
type of display available.

It’s software, so there’s a chance Creative gets around to adding those 
in the future. Still, you’d think those options would be there at launch.

Bottom line
Creative’s Sound BlasterX Katana is an all-around attractive package. It 
looks good, sounds good, and manages to do so without taking up 
your entire desk. Oh, and it bears repeating: It gets loud.

Not a bad deal, really. If you’ve already got a great set of speakers, 
there’s no reason to rush out and upgrade. Still, the PC seems ripe 
for soundbars to take over, and Creative’s put itself in a good 
position by being first to say, “Yes, this is for desktops.” Now let’s see 
how long it takes for everyone else to, ahem, “take inspiration” from 
Creative’s example. 
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It looks good, sounds 
good, and manages to do 
so without taking up your 
entire desk. 



ROOST STARTED OUT with a great battery (go.pcworld.com/roostrev) 
that makes any dumb smoke alarm smart. We weren’t quite as 
impressed with their second product, a smoke, fire, carbon monoxide, 
and natural gas detector (go.pcworld.com/rsa400rev) that uses that 
same battery for emergency backup power (the detector itself is 
designed to be hardwired to power). Now the company is expanding 
its offerings with a smart water leak detector, and it’s a winner. If the 
company follows through with its promise to offer an add-on 
accessory, it will be our top pick in this category.

That accessory is a water-detecting extension cable that Roost 

Roost Smart Water Leak 
and Freeze Detector: One 
feature short of perfection
BY MICHAEL BROWN







(getroost.com/product-waterdetector) says will be available soon in 
three- and six-foot lengths priced at $13.99 and $19.99, respectively. 
As it stands, the Roost Smart Water Leak and Freeze Detector is 
already one of the best products of its type. The oval-shaped detector 
connects to your Wi-Fi network and doesn’t require a hub or other 
product to operate. There are a couple of minor downsides to that 
approach.

First, it won’t work if it’s not in range of your router. Second, it can’t 
currently be incorporated into a broader smart-home system, including 
smart water valves that can shut off your main water supply if a leak is 
detected. Roost says it will soon offer the same type of IFTTT support 
that’s already available for its other products, and that might resolve 
the second issue.

Okay, let’s focus on what makes the Roost Smart Water Leak and 
Freeze Detector such a value. At $49.99, it’s $30 cheaper than our 
current top pick, the Honeywell Lyric Water Leak and Freeze Detector 
(go.pcworld.com/hwlyric). It should be noted, however, that 
Honeywell’s product includes a four-foot extension cable. Add Roost’s 
optional three-foot extension, and it’s still $16 less expensive. As their 
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rings on the 
bottom of the 
Roost Smart Water 
and Freeze 
detector will 
quickly alert you to 
the presence of 
water where it 
shouldn’t be.





names imply, both sensors can detect not just the presence of water, 
but also ambient temperature and humidity. Freezing temperatures 
can cause a water pipe to burst (as I know from personal experience), 
while high humidity can lead to the growth of mold. Also, people with 
certain health conditions are sensitive to humidity levels, and 
monitoring humidity is important for certain rooms, such as wine 
cellars and walk-in humidors (go.pcworld.com/humidor).

For both settings, you establish lower and upper limits. If those 
ranges are exceeded, the sensor will sound a local siren and send a 
push notification to your phone and to as many “monitors” as you care 
to establish. A monitor is someone who agrees to install the Roost app 
on their smartphone and receive alerts from any Roost device (smoke 
detector, smoke detector battery, or the leak detector discussed 
here). You can’t restrict alerts to one type or the other—in other 
words, you can’t have one monitor watch only for leaks, and another 
only for smoke/fire/CO.

The onboard siren doesn’t carry far (Roost doesn’t cite a spec in 

The detector measures about 3.5 inches long, 2.5 inches wide, and .75 inches tall, so it should fit in 
almost any space. Roost plans to offer an extension cable that will render it even more versatile.





decibels), so you probably wouldn’t hear it 
going off if you put the detector in your 
garage. The klaxon that 
sounds on the app, 
however, will definitely 
draw your attention.

The Roost app allows 
you to enter the phone 
number of your local 
first responder for 
smoke/fire/CO alerts. 
Note that just dialing 
911 on your phone 
would connect you with 
emergency services 
wherever you or your 
monitors happen to be, 
which might not be in 
close proximity to your 
home. There’s no 
provision for entering 

the name of your local plumber in the event of a 
water emergency, but anyone can turn your main 
water valve off. I’d suggest you make sure the 
people you designate as monitors know where it’s 
located.

Water is detected by two concentric rings on the 
bottom of the sensor. Ambient humidity and 
temperature are measured by sensors on the top of 
the device. When I inquired about water hitting the 
top of the sensor (from a burst pipe overhead, for 
instance), a Roost representative told me the 
detector is designed so that any water coming in 
from the top is directed around the circuit boards to 
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You can establish lower and 
upper limits for ambient 
temperature and humidity. The 
sensor will send an alert via SMS 
if these limits are exceeded.

Roost Smart Water 
Leak and Freeze 
Detector
AT A GLANCE
A couple of in-the-works features 
could render this our top pick in 
water-leak sensors; it’s already an 
exceptionally good product.

PROS
Detects water leaks almost 
instantly and sends an alert to 
your smartphone
Monitors ambient temperature 
and humidity, and send alerts 
when defined ranges are 
exceeded
Less-expensive than some 
competing products

CONS

home systems

main shut-off valve
Onboard siren doesn’t get very 
loud

$50





drain out a small hole on the bottom.
The sensor reacted to the presence of water 

within five seconds in my test, and I received the 
alert on my smartphone within 15 seconds. 
Temperature and humidity measurements are 
taken every 10 minutes, but these values are 
uploaded to the Internet only once per day 
(unless there’s an alert or alarm instance). That 
strategy is designed to preserve battery life. 
Roost says buyers can expect the sensor’s four 
AA batteries to last about three years. The app 
will notify you when battery power is low, and 
well before the battery actually dies.

The app reports activities (when the device is 
connected to your Wi-Fi network, when leaks are 
detected, and when they’re stopped) and historical 
trends for the previous 24 hours and 7 days.

Water damage accounts for many more 
homeowners’ insurance claims than burglary or 
even fire, so some insurance companies are 
offering policyholders incentives to install 
sensors that can mitigate water damage. Liberty 
Mutual is one of these companies, and Roost is 
actively seeking other such partners.

Roost tells me there’s no practical limit to the number of sensors 
(smoke or water) that can be deployed in a single home, and there’s 
no limit to the number of monitors you invite to help you keep an eye 
on your home.

Two features would make the Roost Smart Water Leak and Freeze 
Detector even better: An extension sensor cable (coming in March) and 
the ability to tie the detector to a smart water shut-off valve (perhaps 
that will come with the planned IFTTT integration). Neither of those 
issues is significant enough to prevent us from recommending this 
product today.  

The Roost app tracks sensor activity and 
reports events on 24-hour and 7-day 
cycles.
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IF ONLY TORMENT: TIDES OF NUMENERA were twice as long. I 
don’t say that about many games—particularly RPGs. Even some 
of the genre’s best could afford to lose 10 to 15 hours of filler 
quests, cinch up the story’s sagging middle, and get on with it.

Not so, here. What’s frustrating and yet also tantalizing about 
Tides of Numenera (go.pcworld.com/tidesn) is that it gives us a 
glimpse of infinite potential, then cuts it short.

‘Torment: Tides of Numenera’: 
The ‘Planescape’ successor 
you’ve been waiting for
BY HAYDEN DINGMAN



Watch the 
video at

go.pcworld.
com/

tormentvid





A new torment
Despite being billed as a “spiritual successor” to Infinity Engine cult 
classic Planescape: Torment, it’s important to mention the two are 
officially unrelated. This is not a sequel.

Unofficially, though? Well, in Tides of Numenera you 
play as “The Last Castoff,” a person with no name 
and no memory. Your first moments involve falling—
plummeting toward the ground, having been “born” 
a hundred miles up in the air.

See, you were created by the Changing God, a man 
who learned to move his mind from body to body and 
escape death. An important side effect: When the 
Changing God abandons a body, a new mind arises in 
his place, taking over the body and living out life as a 
Castoff, an immortal being with skills second only to 
the Changing God himself.

You’re the latest Castoff. The Changing God 
abandoned your body as it crashed toward the ground, 
leaving you to die—except you didn’t. Thanks to your 
prodigious talent for regeneration, you managed to live 
and now have to find a place in the world.

So yeah, it’s not Planescape. If you played Planescape 
though, some aspects should sound familiar. “A person 
with no name and no memory.” “Escape death.” 
“Immortal being.” “Prodigious talent for regeneration.” 
Like Planescape, Tides of Numenera is a fiercely personal 
story less about saving the world and more about 
saving one person: yourself.

It’s perhaps the only kind of story you could tell in a 
world like Planescape or Numenera. Planescape, a series 
of “planes of existence,” each one corresponding to 
one of the traditional Dungeons & Dragons alignments 
(Chaotic Good, etc.) is larger than life. There, you were 
but a man, surrounded by angels and demons and 

Torment: Tides  
of Numenera
AT A GLANCE
For all its failings, there is 
perhaps no single RPG in the 
last decade more consistently 
surprising and delightful than 
Torment: Tides of Numenera.

PROS
•  Fiercely personal story, in the 
style of Planescape: Torment

•  A world where everything 
seems possible, and where 
quests take advantage of 
that fact

•  Numerous pacifist solutions 
and work-arounds to quests

CONS

•  Too many ideas, not enough 
time to explore all of them

•  Companions given short 
shrift compared to old 
Infinity Engine games

$45





everything in between, a cog in a machine so large you could only 
comprehend a fraction of a fraction of its full expanse. There were 
rules to it all, but rules so broad it felt like anything could happen, to 
anyone, at any time.

The same goes with Numenera. It’s a very different setting—less 
religious, less overtly philosophical. But it’s similarly grand and 
unknowable, or even immovable.

Set a billion years in the future, Numenera and its Ninth World 
embody the Arthur C. Clarke quote, “Any sufficiently advanced 
technology is indistinguishable from magic.” Numenera is more than 
sufficiently advanced. Anything is possible, be it a 1,000-year-old robot 
set on having kids, a young man who fell through a time loop and 
ended up apprentice to an older version of himself, a person being 
strangled and devoured by the crimes he confesses, or an entire 
civilization contained within the belly of a transdimensional slug. In a 
nod to Planescape, there’s even an endless war where objectives are 
captured and lost and captured again not because of grand battles 
but because time is reversed, fragmented, and curled back in on itself.

It’s a world of the weird, a world of the unpredictable and 
improbable and downright fantastical—even to the people living 
there. One of Numenera’s most interesting aspects is that it’s a world in 
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decline. Advanced technology is everywhere—embedded in the 
ground, hidden in ruins, being sold by merchants. Nobody knows what 
any of it does, though. The strange glowing portal? Could go 
anywhere. The clock in the center of town? Could contain anything, or 
nothing. So much knowledge has been lost, or passed into myth.

And in that respect, Tides of Numenera is perhaps the best Planescape 
successor we could expect.

It’s a shame then that our time in Numenera is so brief. I don’t just 
mean in terms of some raw “Hours Played” metric. At 30-odd hours 
long, Tides of Numenera is briefer than most isometric CRPGs, but 
that’s not the issue. No, the real problem is that Tides of Numenera has 
so many great ideas and so many are squandered, or used once and 
then thrown away.

Companions, for instance. All of them seem interesting, at least to 
start. Your first interaction with each is overwhelming, flush with history 
and trivia and character quirks. But then they sort of…disappear.

Oh, they’ll chime in occasionally, tossing out some fact or other 
about your surroundings or a certain character. Rarely will you need to 







talk to them again though, and aside from a single, fairly simple quest 
for each, there’s not much in the way of character development.

It’s a shame because on the surface many are just as interesting as 
Planescape’s cast. Rhin, for instance, is an 11-year-old girl with a stone in 
her pocket that she claims is a god. She has no useful skills, serves no 
real practical purpose, but that sliver of story is interesting enough I 
kept her around. And of the cast, she has probably the most satisfying 
narrative arc—but still, it’s a fraction of the depth and long-term 
development you got from companions in Planescape or Baldur’s Gate II.

There are also plot lines that seem unfinished or prematurely 
truncated—hints (or even overt nods) toward a forthcoming 
resolution that never actually comes. This is particularly noticeable if, 
like me, you play the game in a mostly pacifist role. (Side note: I only 
got in three or four fights in the entire game. You can talk your way 
out of or around almost anything with patience and the right stats.) 
You’ll often let foes escape instead of killing them, and then those 
characters just…disappear forever. There’s no resolution to their 
journey, and few quests have any noticeable effect on the world 
outside of the “Where are they now?” end credits scrawl.

This impression isn’t helped by the game’s breakneck pacing. A 
helpful load-screen tip says something along the lines of, “Pay 
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attention when someone says to finish up any business in the area 
before leaving. You may not return.” They’re not lying. Tides of 
Numenera has three distinct Acts, each taking place in its own hub 
area. Once you’ve left there’s no returning, and any unfinished quests 
are unceremoniously removed from your journal en masse.

That’s not too dissimilar from 
Planescape, which, especially in its latter 
hours, turns into a very linear game. But 
it does somewhat blunt the impact of 
your actions when characters and 
settings are introduced with a fire hose 
and then yanked away again later. You’ll 
form some serious connections with 
tertiary characters in the first hub of Sagus Cliffs, and then they’re just 
gone. Forever.

Like so many other crowd-funded games, Tides of Numenera feels like 
ambition outstripped real-world constraints. I would give more examples 
but I’m trying to avoid concrete spoilers. Point is, outside of the main 

Like so many other 
crowd-funded games, 
‘Tides of Numenera’ feels 
like ambition outstripped 
real-world constraints. 







story—which mercifully wraps up rather neatly by game’s end—Tides of 
Numenera has a lot of moments that hint at vast depths. Depths that, in a 
larger and longer game, might merit entire quest lines of their own. 
Here? They’re just teases, flavor text for the curious explorer.

So tantalizing. So frustrating.

Bottom line
And yet I’m awarding Tides of Numenera top marks. Why? Because for 
all its failings, I can’t think of a single RPG in the last decade that so 
consistently surprised and delighted me. Even the non-quests, the 
smallest characters and the briefest interactions, possess a creative 
spark that is all too rare in this industry and genre. There’s an 
incredible life to Numenera and its occupants, even if on a strict 
mechanical level the world is less reactive than Divinity: Original Sin or 
Pillars of Eternity. Like Planescape before it, Tides of Numenera is less a 
“game” at times and more an exploration of a world, its culture and 
niche subcultures, its people and their myriad viewpoints.

The industry needs more of this. Video games can be anything. They 
can do anything. It’s a shame that so often we find ourselves retreading 
the same narrow band—and worth celebrating when a game like 
Torment: Tides of Numenera undercuts all those expectations. 
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NVIDIA’S MIGHTY TITAN has fallen, as it always does.
Jaws dropped when the second-gen Titan X (go.pcworld.com/

titanx2) stomped onto the scene in August, and for more reasons than 
one. The monster graphics card was the first to ever flirt with 
consistently hitting the hallowed 60-frames-per-second mark at 4K 
resolution with everything cranked to 11—but that privilege cost a 
cool $1,200. Fast-forward five months: Nvidia’s teasing the GTX 1080 
Ti as the “ultimate GeForce” card (go.pcworld.com/ultgforce), with 
more performance than the Titan X for just—“just”—$700. That’s 
what the GTX 1080 Founders Edition (go.pcworld.com/1080fed) cost 
at launch, and Nvidia says the Ti stomps the base GTX 1080.

Graphics-card lust truly is the cruelest obsession (go.pcworld.com/gclust).
But does the GeForce GTX 1080 Ti live up to Nvidia’s hype? Is this the 

Nvidia GeForce GTX 1080 Ti: 
The monster graphics card 4K 
gamers have been waiting for
BY BRAD CHACOS





4K-capable graphics card that gamers flush with tax-return money 
have been waiting for?

Yes. Oh my, yes. Let’s dig in.

Meet the GeForce GTX 1080 Ti
Nvidia’s Pascal GPU architecture launched almost 10 months ago, so 
you won’t find many surprises lurking underneath the 
GeForce GTX 1080 Ti’s aluminum Founders Edition 
(go.pcworld.com/80v70) shroud. Here’s a look at its 
technical specifications:

The most eye-opening revelation may be simply 
how little Nvidia’s nerfed the GTX 1080 Ti in 
comparison to the Titan X. Both are built around on 
the same GP102 graphics processor; the GTX 1080 Ti 
drops the render output unit (ROP) count from 96 to 
88, as well as a single 32-bit memory controller that 
results in the card packing 11GB of cutting-edge 
GDDR5X memory with a 352-bit bus, compared to the 
Titan X’s 12GB and 384-bits, respectively. But that’s 
compensated for by higher GPU and memory clock 
speeds on the GTX 1080 Ti, which actually result in 
greater overall memory bandwidth for the $700 
board. The two cards are otherwise identical.

Most gamers could never afford the Titan X, however, 
and the $700 GTX 1080 Ti’s firepower vastly outstrips 
the now-$500 GTX 1080 (go.pcworld.com/1080price). 
Nvidia’s new card offers over a thousand more CUDA 
cores than its cousin—3,584 versus 2,560—as well as 
24 additional ROPs and 40 percent more texture units. 
The vanilla GTX 1080 was the most badass graphics 
card ever created when it launched less than a year 
ago and the GTX 1080 Ti blows it away on paper.

Needless to say, the generational jump from the 
GeForce GTX 980 Ti (go.pcworld.com/980rev) (which 

GeForce GTX 1080 Ti 
Founders Edition
AT A GLANCE
Nvidia’s GeForce GTX 1080  
Ti is the most powerful  
graphics card ever, capable of 
no-compromises 4K gaming. 
It’s cheaper than expected, too.

PROS
•  The most powerful graphics 
card ever released

•  Can power no-compromises 
4K gaming

•  No hotter than vanilla GTX 
1080 despite big performance 
boost

•  DisplayPort-to-DVI adapter 
included in box

CONS

•  Reference-style cooling isn’t 
as efficient as custom coolers

$700
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is comparable to the newer GTX 1070) 
to the GTX 1080 Ti is significant as well.

Nvidia sure isn’t taking the looming 
threat of AMD’s enthusiast-class 
Radeon Vega cards (go.pcworld.com/
radeonvega) lightly.

The GTX 1080 Ti requires the same 
250-watt TDP as the Titan X, which 
means that unlike the vanilla GTX 1080, 
it can’t be powered by a single power 
pin. Instead, it needs both an 8-pin and 
6-pin connector.

Nvidia’s also tweaked the GTX 1080 
Ti’s power delivery system compared to 
other GTX 10-series cards, moving to a 
7-phase 2x dual-FET power design 
intended to deliver cleaner power for 
higher clock speeds. In fact, while many 
(but not all) GTX 10-series GPUs have 
been able to hit 2GHz clock speeds with 
manual tweaking, Nvidia is actively 
touting 2GHz overclocking speeds with 
the GTX 1080 Ti—though overclocks 
can always fall prey to the whims of the 
silicon lottery.

Higher clocks demand better cooling, 
of course, and Nvidia redesigned the 
GTX 1080 Ti’s cooling system to have 
twice the airflow of the GTX 1080. 
Doing so required the removal of the 
DVI connector found on the other GTX 
10-series graphics cards, though Nvidia 
thoughtfully includes a short 
DisplayPort-to-DVI cable in the GTX 

The Nvidia GeForce GTX 
1080 Ti’s tech specs
Graphics Processing Clusters 6

Streaming Multiprocessors 28

CUDA Cores (single precision) 3584

Texture Units 224

ROP Units 88

Base Clock 1480 MHz

Boost Clock 1582 MHz

Memory Clock 5505 MHZ

Memory Data Rate 11 Gbps

L2 Cache Size 2816K

Total video Memory 11264MB GDDR5X

Memory Interface 352-bit

Total Memory Bandwidth 484 GB/s

Texture Rate (Bilinear) 331.5 GigaTexels/sec

Fabrication Process 16nm

Transistor Count 12 Billion

Connectors 3 x Display Port; 1 x HDMI

Form Factor Dual Slot

Power Connectors One 6-pin, one 8-pin

Recommended Power Supply 600 Watts

Thermal Design Power (TDP) 250 Watts

Thermal Threshold 91 C

Best Ti Ever

780 Ti vs. 780 +18%

980 Ti vs. 980 +25%

1080 Ti vs. 1080 +35%





1080 Ti’s box, along with a GeForce sticker you can slap on the outside 
of your rig. The rest of the GTX 1080 Ti mimics the aesthetics of other 
Founders Edition cards, complete with a snazzy backplate featuring a 
removable section for multicard (SLI) setups.

Not a fan (har har) of the blower-style cooler on Nvidia’s Founder 
Edition cards? Fear not: Custom GeForce GTX 1080 Ti variants (go.
pcworld.com/1080all) are on the way from Nvidia partners like EVGA, 
Zotac, and Asus, though no concrete pricing or release-date 
information has been revealed yet. (Nvidia says it expects to see 
custom cards released later in March, however.) And unlike the higher 
prices of the GTX 1070 and GTX 1080 Founders Edition cards—which 
many gamers viewed, rightly or wrongly, as an “early-adopter tax”—
Nvidia isn’t charging a premium for its GTX 1080 Ti.

The GTX 1080 Ti packs all the same underlying features and 
software niceties as the rest of the GTX 10-series lineup, from 
enhanced DirectX 12 support to cutting-edge memory compression 
to those sweet, sweet supercharged Ansel screenshots. We covered 
all those in-depth in PCWorld’s original GTX 1080 review (go.pcworld.
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GPU GeForece GTX 980 Ti 
(Maxwell)

GeForece GTX 1080 Ti 
(Pascal)

SMs 22 28

CUDA Cores 2816 3584

Base Clock 1000 MHz 1480 MHz

GPU Boost Clock 1075 MHz 1582 MHz

Texture Units 176 224

Texel fill-rate 176 Gigatexels/sec 331.5 Gigatexels/sec

Memory Clock (Data Rate) 3,505 MHz 5,505 MHz

Memory Bandwidth 336.5 GB/sec 484 GB/sec

ROPs 96 88

L2 Cache Size 3072 KB 2816 KB

TDP 250 Watts 2816 KB

Transistors 8 billion 12 billion

Die Size 601 mm2 471 mm2

Manufacturing Process 28nm 16 nm





com/1080rev). As a cherry on top, the Game Ready driver Nvidia’s 
releasing for the GTX 1080 Ti’s launch also supercharges DX12 
performance (go.pcworld.com/gmrdy) on all modern GeForce cards, 
the results of which are present in today’s test figures.

Enough blather. Let’s benchmark!

Our test system
We tested Nvidia’s GeForce GTX 1080 Ti on PCWorld’s dedicated 
graphics card benchmark system (go.pcworld.com/diygamepc). Our 
testbed’s loaded with high-end components to avoid bottlenecks in 
other parts of the system and show unfettered graphics performance. 
Key highlights:

 • Intel’s Core i7-5960X with a Corsair Hydro Series H100i closed-loop 
water cooler ($110 on Amazon, go.pcworld.com/corsairh100i).

 • An Asus X99 Deluxe motherboard ($230 on Amazon, go.pcworld.
com/asusx99) for an updated version).

 • Corsair’s Vengeance LPX DDR4 memory ($130 on Amazon, go.

RIP DVI.
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pcworld.com/vengeancelpx), Obsidian 750D full-tower case ($145 
on Amazon, go.pcworld.com/ob750d), and 1,200-watt AX1200i 
power supply ($310 on Amazon, go.pcworld.com/ax1200i).

 • A 480GB Intel 730 series SSD ($24 on Amazon, go.pcworld.com/int730).
 • Windows 10 Pro ($158 on Amazon, go.pcworld.com/win10p).

To test the GTX 1080 Ti’s mettle, we’re comparing it against its 
natural competitors: Nvidia’s own GTX 1070 and GTX 1080 Founders 
Edition cards. Sadly, we never reviewed the Titan X, so that’s not 
included in the benchmarks. Nor are any AMD cards, as the aging 
Radeon Fury X delivers GTX 1070-class performance but isn’t widely 
available anymore. We’re also including EVGA’s custom-cooled, 
overclocked GTX 1080 FTW (go.pcworld.com/1080rv) to show how the 
GTX 1080 Ti hangs against an aftermarket GTX 1080.

We benchmark every game using the default graphics settings unless 
otherwise noted, with all vendor-specific special features—such as 
Nvidia’s GameWorks effects, AMD’s TressFX, and FreeSync/G-Sync—as 
well as VSync and frame-rate caps disabled. Based on the target 
performance of the GeForce GTX 1080 Ti, we’re testing at higher 
fidelities at 4K and 2560x1440 resolutions. All graphics cards ran the 
GTX 1080 Ti’s 378.78 driver, which was provided by Nvidia.

EVGA and 
other manu-
facturers are 
already teasing 
custom GTX 
1080 Ti graph-
ics cards.





The Division
We kick things off with The Division (go.pcworld.com/thedivision), a 
gorgeous third-person shooter/RPG that mixes elements of Destiny 
and Gears of War, using Ubisoft’s new Snowdrop engine. We test the 
game in DirectX 11 mode; The Division recently rolled out an update 
that adds DirectX 12 support, but the performance is virtually 
identical to the DX11 results.

As you can see, the GTX 1080 Ti indeed flirts with 60fps at 4K 
resolution with everything cranked to 11, and blows past it—and the 
competition—at 1440p. The GTX 1080 Ti beats the stock GTX 1080 by 
21.16 percent at 4K, and 29.16 percent at 1440p.

Simply dropping one or two of the game’s numerous graphics 
settings down a notch would be enough to easily clear 60fps at 4K.

Hitman
Hitman’s (go.pcworld.com/hitmanrev) Glacier engine heavily favors AMD 
hardware—the game is, after all, a flagship AMD Gaming Evolved title—
not that it matters here. That said, GeForce cards themselves hold their 
own. We test in both DirectX 11 and DirectX 12, with SSAO disabled. 
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The GTX 1080 Ti handily clears 60fps here as well, with an extra 
boost in DirectX 12. And look at that: Nvidia’s new champion delivers 
nearly 20 more frames per second than the GTX 1080. That’s good for 
a 25 percent increase over the GTX 1080 at 4K. Hot damn.

0 10 60 70 8020 30 5040 10090

AVERAGE FRAMES PER SECOND, HIGHER IS BETTERDX12 DX11

57.19
57.89

70.26
72.31

72.72
75.14

87.91
92.75

Hitman, 4K, Ultra preset

Nvidia GTX 1070 
(Reference)

Nvidia GTX 1080 
(Reference)

EVGA GTX 1080 
FTW

Nvidia GTX 1080 Ti 
(Reference)

0 60 8020 40 140100 120

AVERAGE FRAMES PER SECOND, HIGHER IS BETTERDX12 DX11

85.62
92.37

95.53
108.36

96.68
110.37

101.71
124.09

Hitman, 1440p, Ultra preset

Nvidia GTX 1070 
(Reference)

Nvidia GTX 1080 
(Reference)

EVGA GTX 1080 
FTW

Nvidia GTX 1080 Ti 
(Reference)





Rise of the Tomb Raider
Whereas Hitman adores Radeon GPUs, Rise of the Tomb Raider (go.pcworld.
com/risetomb) is partial to GeForce cards. It’s also the single most drop-
dead gorgeous PC game I’ve ever laid eyes on. We only test the game’s 
DirectX 11 mode as the performance benefits in the patched-in DX12 
mode are negligible.

AVERAGE FRAMES PER SECOND, HIGHER IS BETTER

Rise of the Tomb Raider, 1440p
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The GTX 1080 Ti is the only card to clear 60fps at 4K here, and by a 
healthy margin, too. It’s a whopping 30 percent faster than the GTX 
1080 Founders Edition at that resolution.

Far Cry Primal
Far Cry Primal (go.pcworld.com/farcryprimal) is yet another Ubisoft 
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game, but it’s powered by a different engine than The Division—the 
latest version of the long-running and well-respected Dunia engine. We 
test the game with Primal’s free, optional HD texture pack installed.

In this instance, Nvidia’s claims of the GTX 1080 Ti being 35 percent 
faster than its cousin hold true—the card commands a 35.59 percent 
lead at 4K, in fact. It doesn’t quite hit 60fps at 4K, but it comes damned 
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close. Dropping a couple of graphics settings, or the overall graphics 
preset to Very High instead of Ultra, should push you over the hump.

Ashes of the Singularity
Ashes of the Singularity, running on 
Oxide’s custom Nitrous engine, was an 
early standard-bearer for DirectX 12, 
and many months later it’s still the 
premier game for seeing what next-
gen graphics technologies have to 
offer. (It’s a fun real-time strategy 
game, too!) The performance gains it 
offers with DX12 over DX11 can be eye-opening, though those gains 
tend to be more profound on Radeon cards.

We tested the game using the High graphics setting, as the Crazy 
and Extreme presets aren’t reflective of real-world usage scenarios. 
They can really bring graphics cards to their knees.

The GTX 1080 Ti’s lead over the GTX 1080 is modest at best in DX11, 
especially at 4K resolution, but that gulf widens greatly when you 
activate DX12. Even then, Nvidia’s new card “only” bests its cousin by a 
hair over 17 percent.

3DMark Fire Strike Ultra
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Synthetic benchmarks, power, and heat
We also tested GeForce GTX 1080 Ti and its rivals using 3DMark’s high-
ly respected DX11 Fire Strike Ultra synthetic benchmark, as well as 
3DMark’s Time Spy benchmark (go.pcworld.com/timespybenchmark), 
which tests DirectX 12 performance at 2560x1440 resolution.

Everything falls about where you’d expect based on prior 
performance results.

Power
We test power under load by plugging the entire system into a Watts 
Up meter, running the intensive Division benchmark at 4K resolution, 
and noting the peak power draw. Idle power is measured after sitting 
on the Windows desktop for three minutes with no extra programs or 
processes running.

The results confirm what Nvidia’s requirements and the card’s dual 
power pins strongly imply: The GTX 1080 Ti consumes more power 
than the other GTX 10-series cards. Surprise?

Heat
We test heat during the same intensive Division benchmark, by 
running SpeedFan in the background and noting the maximum GPU 
temperature once the run is over. The Founders Edition cards all use 
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Nvidia’s blower-style cooler, while the GTX 1080 FTW packs EVGA’s 
custom ACX 3.0 cooling solution.

While we didn’t see the drastic drop in cooling temperatures that 
Nvidia showcased in its GTX 1080 Ti reveal, the card doesn’t run any 
hotter than the stock GTX 1080, which is damned impressive when 
you consider how many more pixels it pushes. EVGA’s graphics card 
runs cooler by a wide margin, which is to be expected from a custom 
cooling solution.
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Bottom line
The hype is real. The GTX 1080 Ti is indeed the ultimate GeForce card, 
and easily so.

Nvidia’s monstrous graphics card solidly trounces the GTX 1080 by 
an average of 25.8 percent in our five-game suite, and 
by more than 30 percent in two of those titles. In its 
own tests, Nvidia managed to push that to 35 to 40 
percent in certain games depending on the settings 
used. More crucially, this is the first semi-affordable 
video card capable of hitting the sacred 60fps mark at 
4K resolution with all of a game’s graphical bells and whistles jacked to 
the max. (The Titan X did as well, but at $1,200, it’s a graphics card for 
not just the 1 percent, but the 0.1 percent.) The couple of games that 
clock in just under 60fps at Ultra presets could easily cross the 
threshold with one or two minor settings tweaks.

We don’t cover overclocking in our graphics card reviews since that’s 
not guaranteed performance, but some quick and dirty testing 
showed that the GTX 1080 Ti indeed clears 2GHz with ease, which also 
pushes those slightly sub-60fps games to glory. We expect those 
customized GTX 1080 Ti variants (go.pcworld.com/1080all) coming 
from the likes of EVGA and Zotac to push performance even further 

Nvidia’s 
GeForce GTX 
1080 Ti delivers.
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still. We’re really looking forward to seeing what this beastly card can 
do with beefed-up cooling and factory overclocks.

Adios, graphics compromises for 4K gaming. Adios, fussy multicard 
setup requirements for top-end UltraHD gaming. Nvidia’s GeForce 
GTX 1080 Ti delivers.

Waiting for Vega?
But the GTX 1080 Ti isn’t only the ultimate GeForce card, it’s the 
ultimate graphics card, period.

The Radeon Fury X is showing its age, hard to find, and impossible to 
recommend at this point unless you scrounge up one hell of a deal. 
AMD never countered Nvidia’s GTX 1070 and GTX 1080 with high-end 
graphics card, instead focusing on mainstream price points with the 
likes of the superb Radeon RX 480 (go.pcworld.com/radeonrx480rev). 
With the GTX 1080 Ti, GeForce’s performance lead widens.

That said, Team Red’s finally gearing up its own enthusiast-class 
graphics cards with Radeon Vega, with product scheduled to launch 
before the end of June. AMD has only provided high-level previews of 
Radeon Vega (go.pcworld.com/radeonvega), however. We have no 
idea how powerful it will be, or how much it will cost; in that preview, 
Vega beat the GTX 1080 by a slight amount in Doom, but that’s a 
heavily AMD-leaning game that was running on early silicon and 
unoptimized drivers. Vega truly is a question mark.

The GeForce GTX 1080 Ti isn’t.
This video card is tremendous overkill for most 1080p gaming, but if 

you’re shopping around for a no-compromises 4K gaming solution or a 
premium card capable of pumping out a large amount of frames on a 
high-refresh 1440p monitor right now, buy the GTX 1080 Ti and don’t 
look back—even with Vega looming. Nvidia’s new champion is nothing 
short of a beast.

Don’t buy a Titan X though. 
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and fix your tech gear.

How to remove 
ransomware: Use this 
battle plan to fight back
BY MARK HACHMAN

RANSOMWARE DOESN’T SNEAK INTO your PC like ordinary malware. It 
bursts in, points a gun at your data, and screams for cash—or else. And 
if you don’t learn to defend yourself, it could happen again and again.

Armed gangs of digital thieves roaming the information 
superhighway sounds like an overwrought action movie, but the 





numbers say it’s true: Ransomware attacks rose from 3.8 million in 
2015 to 638 million in 2016, an increase of 167 times year over 
year, according to Sonicwall—even as the number of malware attacks 
declined. Why steal data when you can simply demand cash?

For the first time ever, the RSA security conference in San Francisco 
held a comprehensive one-day seminar on ransomware, detailing 
who’s being attacked, how much they’re taking—and, more 
importantly, how to block, remove and even negotiate with the crooks 
holding your data hostage. We came away with a trove of information 
that you can use to formulate an anti-ransomware strategy.

Ransomware hits you where  
it hurts—so prepare
Three years ago, my wife’s computer was invaded by ransomware, 
imperiling baby photos, tax documents, and other personal data. My 
heart sank: Would we have to pay out hundreds of dollars to avoid 
losing our entire digital lives? Thank goodness, no—because we had 

Anti-ransomware 
solutions like 
Malwarebytes are 
a reliable go-to 
for extra 
protection from 
unsavory 
software, but 
they’re not 
foolproof.





already taken most of the steps that the experts recommend.
The first step: Understand your enemy. According to Raj Samani, the 

chief technology officer of Intel Security’s EMEA business, there are over 
400 families of ransomware in the wild—even some for Mac OS and Linux 
(go.pcworld.com/5ransomware). A survey by Datto found that 
CryptoLocker (go.pcworld.com/cryptolockertips), which hunts down and 
imprisons your personal documents via time-locked encryption,  was by 
far the most prevalent. But they vary. One took over a victim’s webcam 
and caught embarrassing footage, threatening to post it online, according 
to Jeremiah Grossman, chief of security strategy at SentinelOne.

A few common-sense habits can help mitigate your exposure to 
malware and ransomware, experts say: 

> Keep your PC up to date via Windows Update.
> Ensure you have an active firewall and antimalware solution in 

place. Windows Firewall and Windows Defender are barely adequate, 
and a good third-party antimalware solution is far better.

> Don’t rely on antimalware to save you, however. Experts speaking 
at the RSA session reminded attendees that antivirus companies were 
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You’ll feel a lot better if you have your data backed up online and off.





only just getting around to addressing ransomware, and their 
protection isn’t guaranteed. 

> Ensure that Adobe Flash is turned off, or surf with a browser, like 
Google Chrome, that turns it off by default.

> Turn off Office macros, if they’re enabled. (In Office 2016, you can 
ensure they’re off from the Trust Center > Macro Settings, or just type 
“macros” in the search box at the top, then open the “Security” box.)

> Don’t open questionable links, either on a webpage or especially in 
an email. The most common way you’ll encounter ransomware is by 
clicking on a bad link. Worse still, about two-thirds of the infections 
that Datto tracked were on more than one machine, implying that 
infected users forwarded the link and exposed more people. 

> Likewise, stay out of the bad corners (go.pcworld.com/
websbadcorners) of the Internet. A bad ad on a legitimate site can still 
inject malware if you’re not careful, but the risks increase if you’re 
surfing where you shouldn’t. 

For dedicated antimalware protection, consider Malwarebytes 3.0 
(malwarebytes.com/premium), which is advertised as being capable of 
fighting ransomware. RansomFree (go.pcworld.com/ransomfree) has 
also developed what it calls anti-ransomware protection. Typically, 
however, antimalware programs reserve anti-ransomware for their paid 

The front page of 
NoMoreRansom.
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commercial suites. You can download free anti-ransomware protection 
like Bitdefender’s Anti-Ransomware Tool (go.pcworld.com/
bdantiransomware), but you’re protected from only four common 
variants of ransomware.

A good, but not perfect, defense: Backup
 Ransomware encrypts and locks up the files that are most precious to 
you—so there’s no reason to leave them vulnerable. Backing them up 
is a good strategy.

Take advantage of the free storage provided by Box, OneDrive, Google 
Drive, and others, and back up your data frequently. (But beware—your 
cloud service may back up infected files if you don’t act quickly enough.) 
Better yet, invest in an external hard drive—a Seagate 1TB external hard 
drive (go.pcworld.com/
seagatetbexhd) is only 
$55 or so—to add some 
less-frequently accessed 
“cold storage.” Perform 
an incremental backup 
every so often, then 
detach the drive to 
isolate that copy of your 
data. (CIO.com has 
some additional backup 
advice (go.pcworld.com/
prepransomware) to 
help defeat ransomware, 
as does our earlier story, go.pcworld.com/ransomwarebackup.)

If you are infected, ransomware may allow you to see exactly which 
files it’s holding hostage via File Explorer. One clue may be ordinary .
DOC or .DOCX files with strange extensions attached. Ondrej Vlcek, 
the chief technical officer of Avast, offered an unintuitive piece of 
advice: If the ransomware isn’t time-locked, and you don’t need the 
files right away, consider leaving them alone. (Work on another PC, 
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though.) It’s possible that your antivirus solution may be able to 
unlock them later as it develops countermeasures.

Backup isn’t foolproof, however.  For one thing, you may need to 
research how to back up saved games and other files that don’t fit neatly 
into “Documents” or “Photos.” Ditto for utilities and other custom apps.

What to do if you’re infected by ransomware
How do you know you have ransomware? Trust us, you’ll know. 
Ransomware like the busted Citadel ring “warned” that your PC was 
associated with child pornography, and the imagery associated with 
most ransomware is designed to invoke stress and fear.

Don’t panic. Your first move 
should be to contact the 
authorities, including the police 
and the FBI’s Internet Crime 
Complaint Center (ic3.gov). Then 
ascertain the scope of the 
problem, by going through your 
directories and determining 
which of your user files is 
infected. (If you do find your documents now have odd extension names, 
try changing them back—some ransomware uses “fake” encryption, 
merely changing the file names without actually encrypting them.)

 The next step? Identification and removal. If you have a paid 
antimalware solution, scan your hard drive and try contacting your 
vendor’s tech support and help forums. Another excellent resource is 
NoMoreRansom.com’s Crypto-Sheriff (nomoreransom.org/crypto-
sheriff), a collection of resources and ransomware uninstallers from 
Intel, Interpol, and Kaspersky Lab that can help you identify and begin 
eradicating the ransomware from your system with free removal tools 
(nomoreransom.org/decryption-tools).

If all else fails
Unfortunately, experts say that the key question—should we pay up, or 

If you do find your documents now 
have odd extension names, try 
changing them back—some 
ransomware uses “fake” encryption, 
merely changing the file names 
without actually encrypting them





risk losing everything?—is often answered by pulling out one’s wallet. If 
you can’t remove the ransomware, you’ll be forced to consider how 
much your data is worth, and how quickly you need it. Datto’s 2016 
survey showed that 42 percent of those small businesses hit by 
ransomware (go.pcworld.com/ransomwareco) paid up. 

Keep in mind that there’s a person on the other end of that piece of 
malware that’s ruining your life. If there’s a way to message the 
ransomware authors, experts recommend that you try it. Don’t expect 
to be able to persuade them to unencrypt your files for free. But as 
crooked as they are, ransomware writers are businessmen, and you can 
always try asking for more time or negotiating a lower ransom. If 
nothing else, Grossman said there’s no harm in asking for a so-called 
“proof of life”—what guarantee can the criminal offer that you’ll 
actually get your data back? (Of the companies that Datto surveyed, 
about a quarter didn’t get their data back.)

Remember, though, that the point of the prevention, duplication, 
and backup steps are to give you options. If you have pristine copies of 
your data saved elsewhere, all you may need to do is reset your PC (go.
pcworld.com/resetpc), reinstall your apps, and restore your data from 
the backup.

Don’t let this happen to you
 In my situation, my wife and I discovered that we had already backed 
up everything important to both a cloud service and an external drive. 
All we lost was a few hours of our evening, including resetting her PC. 

Ransomware can infect your PC in any number of ways: a new app, a 
Flash-based gaming site, an accidental click on a bad ad. In our case, it 
was a sharp reminder not to go clicking willy-nilly because a “friend” 
had recommended some bargain shopping site. We’re teaching those 
same lessons to our kids, too.

Ransomware is an unsettling reminder that people mean you harm, and 
that misfortune may strike at any time. If you treat your PC as part of your 
home, however—cleaning, maintaining, and securing it from outside 
threats—you’ll rest easier knowing you’ve prepared for the worst.  

HERE’S HOW



5 alternative 
(and easier) 
ways to unlock 
your Android 
phone
BY BEN PATTERSON

THERE HAS TO be an easier way for 
your Android phone to know it’s 
you besides a passcode, a PIN, 
or a pattern lock, right? A 
fingerprint reader is a good 
start, but they still have a 
way of failing even when 
you swipe your fingertip 
perfectly on the sensor, thus 
returning you to the need to enter a PIN 
or swipe pattern to unlock your own device.

The good news is that Android boasts a series of clever ways of 
unlocking your device without passcodes, patterns, or fingertip 
swipes. For example, the latest Android handsets can keep themselves 
unlocked while they’re riding in your pocket. You can also set Android 
to recognize your face, or your voice. Last but not least, your Android 
phone can unlock itself whenever you’re home, at work, or near a 
“trusted” device, like your Bluetooth car radio or an NFC sticker.

Note: I tested the following settings on a Nexus 5X running on Android 
version 7.1.2; the settings on your handset may differ depending on its 
make and model, or the version of Android you have installed. 
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Keep your phone unlocked while  
it’s in your pocket
You were just tapping on your Android phone a minute ago, you 
slipped it back in your pocket or in your purse, and now you need your 
phone for one more thing. You pull out your handset, and ugh—you 
need to unlock it yet again.

You can save yourself the trouble of unlocking your Android phone 
when it’s never left your side by setting your handset to stay unlocked 
whenever it’s on you. Basically, that means that if your Android device 
(with help from its motion detectors) senses that it’s in your pocket, 
riding in your purse, or otherwise in your possession, it’ll leave its 
screen unlocked. Once you put your phone down on, say, a countertop 
or a side table, Android will lock down everything after a minute or so.

Here’s how you do it: Tap Settings > Security > Smart Lock, confirm 
your screen lock, tap On-body detection, then flip the On switch.

Note: In case you’re wondering: Yes, the on-body detection setting 
could leave your phone vulnerable to a thief who grabs your phone out 
of your hand, or a pickpocket who lifts your handset from your purse. 
Indeed, most of the “smart lock” settings I’m about to cover have their 
own pitfalls and vulnerabilities, so if you’re really paranoid about 
security, you might want to stick with a PIN, a passcode, or touch ID.

Android’s 
“on-body 
detection” 
feature will keep 
your phone 
unlocked while 
it’s riding in your 
pocket, a purse, 
or anytime when 
it’s on you.





Keep your phone unlocked at home, at work, or 
near another specific place
There’s no place like home—and, hopefully, there’s no place as safe as 
home, either. If you’re confident your phone can remain safely 
unlocked while you’re inside your four walls, there’s a “smart lock” 
setting you should try.

Tap Settings > Security > 
Smart Lock > Trusted places, 
then tap Add location. You 
can then pick a place—like, 
say, your home—by swiping 
on the map with your finger, 
or tap the Search button to 
search for an address.

Once you’ve picked one or 
more “trusted” places, your 
Android phone will stay 
unlocked whenever you’re 
within a city block or so of the addresses you’ve selected—pretty 
handy if you’re living alone or you work at an office with trustworthy 
colleagues. Then again, if you’re sharing space with a curious toddler 
or your office culture is akin to Game of Thrones, Android’s “trusted 
places” feature might not be for you.

Bonus tip: Generally speaking, I recommend only enabling one 
“smart lock” setting at a time; turning them all on at once might leave 
your phone a tad too vulnerable for comfort.

Keep your phone unlocked near a ‘trusted’ device
If leaving your Android handset unlocked within a block of your home 
sounds like too big of an area, there’s a clever way to considerably 
narrow that range.

Android’s “trusted device” setting will leave your phone unlocked 
whenever it’s in range of a “trusted” Bluetooth device, like a Bluetooth 
speaker, headset, or car stereo. Bluetooth transmission can still have a 

You can set your Android phone to keep itself unlocked while 
you’re at home, work, or near another location.





pretty decent range—anywhere 
from 30 to 100 yards, depending 
on the device, nearby interference, 
and other factors—but that’s still 
smaller than a whole city block.

If 30 yards still sounds like too 
large an area in which to keep your 
phone unlocked, you can zoom in 
even further by using an NFC 
sticker as your “trusted” device. 
NFC (short for “near field 
communications”) signals only 
have a range of about 20 
centimeters, meaning your phone 
would instantly lock itself once it 
wandered less than a foot from a 
“trusted” NFC sticker. Since NFC 
stickers are relatively cheap (you 
can get a 10-pack for about $12 or 
so), you could affordably put 
multiple stickers around the 
house—like, say, near your PC, on 
your bedside table, or anywhere 
else you regularly place your phone.

To set up a trusted device, tap Settings > Smart Lock > Trusted devices, 
then tap Add trusted device.

Unlock your phone with your face
So far, the “smart lock” methods we’ve covered only use 
circumstantial evidence—like proximity to your home address, or the 
motion of riding in a pocket—to deduce that you’re you. But here’s 
the first of two “smart lock” modes that actually try to identify you, in 
this case by looking with the camera lens and matching your face 
with a previously scanned-in portrait.

HERE’S HOW

You can designate anything from a Bluetooth speaker to 
an NFC sticker as a “trusted” device for Android’s “smart 
lock” feature.

Android’s “trusted face” feature will work better if 
you take multiple scans of your mug.





To get started, tap Settings > Security > Smart Lock > Trusted face, then 
tap Set Up. Your Android phone will then scan your face, essentially 
taking a mugshot that it can use for comparison’s sake. A single face 
scan is enough to turn on the “trusted face” feature, but you can (and 
should) scan your face more times—ideally with different lighting, or 
with your glasses (if you wear them) both on and off.

Once that’s done, lock your phone, face the screen and press the 
“wake” button—and if all goes well, your Android phone should 
recognize you and unlock itself.

Unlock your phone with your voice
Another way your Android phone can recognize you is by listening 
rather than looking. Specifically, you can set your phone to listen for 
the sound of your voice.

Tap Settings > Security > Smart Lock > Trusted voice, then follow the 
prompts to set your Android device to unlock itself when it hears you 
say “OK Google.” If you haven’t already, you’ll need to “train” your 
phone to recognize your voice by saying “OK Google” three times.

All set? Lock your phone, then say “OK Google.” A “Listening...” prompt will 
appear on the screen; you can either go ahead and say a voice command, 
or tap to dismiss the prompt and swipe up to jump to the home screen.  

Once your 
Android phone 
knows your 
voice, you can 
say “OK 
Google” to 
unlock your 
handset 
without even 
touching it.
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ONE OF THE great horrors of 
Windows 10 is that Microsoft 
forces you to use Bing and 
Microsoft Edge with Cortana. 
When you search with Cortana, 
any web searches are 
automatically sent to Bing and 
displayed in the Edge browser, 
no matter what your default 
browser is.

It wasn’t always this way. 
Before April 2016 you could use 
any browser you wanted, 
although Cortana still insisted on Bing for search. 
But then Microsoft put a stop to browser choice, 
and Cortana-loving Edge haters have been recoiling ever since, until now.

Norway-based developer Daniel Aleksandersen recently created a 
program called EdgeDeflector (github.com/da2x/EdgeDeflector) that 
puts a stop to Cortana’s shenanigans. It forces Cortana’s searches to 
open in your default browser instead of Edge.

It’s a really great little customization, but EdgeDeflector doesn’t 
install on your system like most programs. Don’t worry though, it’s not 
that hard.

Create a folder
Before you do anything, you have to create a folder somewhere on 
your system to keep the EdgeDeflector EXE file. To stay organized, I 
did this inside the Program Files area of Windows, and I will illustrate 

BY IAN PAUL

How to force Cortana to use 
your default browser
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the instructions with that example. For this to work, you’ll need to be 
logged in as an administrator. If this is your personal computer and 
you followed the standard installation of Windows, then you’re already 
an administrator.

Hit the Windows Key + E to open File Explorer. Next, in the left-hand 
navigation column click on This PC and then select your primary 
storage drive—usually C.

Scroll down the list of folders and select Program Files—if you have a 
folder called Program Files (x86) that will work as well.

Double-click on either folder, and then at the top of File Explorer hit 
New folder. In the pop-up window that opens click Continue and a new 
folder will be created. Name it “EdgeDeflector” and hit Enter.

Now, download the EdgeDeflector EXE file (github.com/da2x/
EdgeDeflector/releases) from Aleksandersen’s GitHub profile, and 
stash it in the folder we just created. A pop-up window appears again, 
and you’ll have to click Continue again.

Now that the EXE file is where you want it, double-click on it. A User 
Account Control window will appear asking if you want to install the 
program; click Yes.

Now, we’re ready for action. Ask Cortana something you know will 
trigger a web search, such as, “What are the showtimes for movies in 
my area?” You can either ask that question with voice commands, or 

You must 
authorize 
creating a file in 
this folder.





type it into Cortana and hit Enter.
It may take a second on your first test of EdgeDeflector, but just wait 

and a window will appear asking you which program you want to use 
as the default for Cortana web searches. 
Choose EdgeDeflector, make sure the box 
labeled Always use this app is checked, and 
click OK.

That’s it. Your searches are now being 
redirected to your default browser, but 
they are still using Bing.

At this point you can redirect Cortana 
searches to Google or DuckDuckGo on 
Chrome using the Chrometana extension 
(go.pcworld.com/chrometana). Chrometana 
hasn’t been updated since Microsoft 
disallowed using Cortana with other 
browsers, but with EdgeDeflector installed 
the extension works again. Firefox used to automatically redirect 
Cortana searches to your browser’s default search engine. That feature 
no longer exists.

The downside of EdgeDeflector is that it doesn’t update 
automatically since it has an unusual installation method. Upgrading 
the program manually means downloading a new EXE file from GitHub 
and replacing the old one.

To keep apprised of new versions you can either subscribe to this 
RSS feed (github.com/da2x/EdgeDeflector/releases.atom) that will 
alert you to changes, or you can check in with Aleksandren’s GitHub 
project page from time-to-time—such as when (or if) EdgeDeflector 
stops working.

Microsoft could push out an update that breaks EdgeDeflector at 
some point in the future. For now, however, it works nicely.  

HERE’S HOW

Set EdgeDeflector as the default for 
Cortana web searches.





A TINY BIOS chip lurks inside every computer, sitting on your 
motherboard to breathe life into your system when you press the 
power button. BIOS stands for basic input and output system, and the 
BIOS chip initializes all the other devices in your PC, like the CPU, GPU, 
and motherboard chipset.

A few years ago, motherboard manufacturers—in partnership with 
Microsoft and Intel—introduced a replacement for traditional BIOS 
chips dubbed UEFI (Unified Extensible Firmware Interface). Almost 
every motherboard shipping today has a UEFI chip rather than a BIOS 
chip, but they both share the same core purpose: preparing the 
system to boot into the operating system. That said, most people still 
call the UEFI the “BIOS” because of the familiarity of the term.

BY THOMAS RYAN

How to update your 
PC’s BIOS
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Why you should (or shouldn’t)  
upgrade your BIOS
Understanding your UEFI is important so you 
can understand how (andif) to take advantage 
of the feature updates and bug fixes that come 
with the BIOS updates offered by motherboard 
manufacturers.

Your motherboard likely uses whatever 
firmware revision that the motherboard 
manufacturer was on back when it was built. 
Over the lifespan of a motherboard, 
manufacturers release new firmware packages 
or BIOS updates that will enable support for 
new processors and memory, or solve commonly reported bugs. The 
only real reason to update to a newer firmware revision, however, is to 
solve a bug in your UEFI or to swap in a CPU that’s newer than your 
motherboard.

Some people like to regularly check for and update their UEFI 
firmware packages just to stay up to date. This is a risky practice, given 

New chip and 
motherboard 
platforms 
often receive 
numerous BIOS 
revisions early 
in their 
lifecycle, to 
work out bugs.

The only real reason 
to update to a newer 
firmware revision, 
however, is to solve 
a bug in your UEFI 
or to swap in a CPU 
that’s newer than 
your motherboard.





that the firmware updating process can potentially brick your 
motherboard in the same way that flashing a custom ROM on to 
Android phone can brick the device. It’s best not to update your UEFI 
firmware unless there is something specific that the updated 
firmware offers that you need.

That said, you probably want to stay on 
top of BIOS updates if you’re on a chip or 
motherboard platform that’s fresh out 
of the gates. Several motherboard BIOS 
updates were released over the first 
week that AMD’s disruptive new Ryzen 
chips were in reviewers’ hands, and each 
provided additional performance and system stability. Expect for those 
to continue as AMD works the bugs out of Ryzen.

Before you upgrade your BIOS, make sure you’re actually installing a 
new version. The easiest way to find your BIOS version is to open up 
the System Information app by typing msinfo into the Windows 
search bar. In the window that opens your BIOS version should show 
up on the right, under your processor speed. Record your version 
number and date, then compare it to the latest version available on 
your motherboard’s support page on the manufacturer’s website.

The easiest way 
to find your BIOS 
version is to open 
up the System 
Information app 
by typing msinfo 
into the Windows 
search bar.

It’s best not to update your 
UEFI firmware unless 
there is something specific 
that the updated firmware 
offers that you need.
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How to upgrade your PC BIOS
When you boot up your PC, you’ll see text that informs you which 
button to press to enter the UEFI BIOS. Press it! (The exact button 
needed, and the design of every motherboard’s actual UEFI control 
panel differs, so these instructions will be more guideposts than step-
by-step instructions.)

Although not all 
motherboards offer this 
feature, on certain models 
you can boot into the UEFI 
control panel and use a 
built-in update utility to 
connect to the Internet 
and flash the latest 
firmware from the 
manufacture’s server. This 
extremely nice feature 
makes updating to newer 
firmware revisions as 
painless as possible.

The process is a bit more 
involved for motherboards 
that don’t support this feature. First you’ll need to find your 
motherboard’s support page on the manufacturer’s website. The 
latest BIOS update should be in the support and downloads section. 
You’ll need to download and unzip the file, dump it onto a USB flash 
drive, and reboot your computer into the UEFI control panel.

From there, you’ll need to launch the UEFI’s firmware update tool or 
flashing tool and back up your PC’s existing firmware to your flash 
drive—just in case something goes wrong. Then use the same UEFI 
utility to select the new firmware image you downloaded from its 
location on the flash drive. Running the firmware update utility should 
take just a couple of minutes, but make sure not to shut off your PC 
during this process. This is critical. 

Some motherboards boot into the UEFI control panel and uses a 
built-in update utility to connect to the Internet to flash the latest 
firmware from the manufacture’s server. 





Once the flashing process finishes, restart your computer and your 
updated PC BIOS is ready to rock.

Some manufacturers offer utilities that can update your UEFI chip 
from directly inside Windows by running an .exe file, but we strongly 
recommend using one of the two methods to avoid any problems.

Again, updating your PC’s BIOS can provide many benefits, but it's 
important to understand the risks. Don’t touch it if there isn’t a clear, 
compelling reason to update your UEFI firmware. That said, if you want 
to drop in a newer CPU into an older motherboard, then it's clear that 
a BIOS update lies in your future.   
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SKYPE STARTED LIFE as an easy way for regular PC users to chat with 
their friends via text and voice chat. But underneath that user-
friendly veneer, Skype has a few power moves ready and waiting for 
people who know about them.

I’m talking about Skype’s slash commands. If you don’t know what 
those are, slash commands begin with a / and tell a program to carry 
out a specific action. Longtime chat users will recognize slash 
commands from the days of Internet Relay Chat, or IRC, one of the 
earliest ways to do live text chat online—and still widely used among 
technophiles.

Controlling IRC clients typically requires the use of text commands 

Skype like a boss with these 
hidden chat commands





preceded by a slash such as /AWAY or /JOIN. Many newer apps and 
services, such as the popular workplace messaging apps Hipchat (go.
pcworld.com/hipchatkeycuts) and Slack (api.slack.com/slash-
commands), still use slash commands.

While text commands may seem silly in the day of visual interfaces, 
they are often more efficient to use than point-and-click commands. 
And in the case of Skype they reveal hidden functionality you won’t 
get from the regular menu.

Here are a few key commands to liven up your Skype life. You can type 
these commands into any chat and the other side won’t see them.

If you need to see how many devices you’re logged in to on Skype, 
type /showplaces and hit Enter. Skype will show you a list of 
devices where Skype is running under your account. If you want to 
log out of all Skype clients except the one you’re currently using 
type /remotelogout. Note that these commands don’t work with 
Skype for the Web.

Want to add your mom to a chat with your brother? As long as you 

My recent result 
for/showplaces.





know mom’s Skype username—
i.e., not her real name—use /
add [Skype Name]. Skype will 
start a group text conversation 
with mom and her kids. If 
everyone wants to start a group 
conversation via voice or video, 
type /golive and the call will 
start—this feature doesn’t work 
with one-on-one conversations.

Now let’s say you’re in a group 
chat and someone else is 
getting hard to take, you can 
bow out by typing /leave. You 
could also dump your mom or 
brother from the chat by typing 
/kick [Skype Name].

Editor’s note: PCWorld will not 
be responsible for any disputes that result from kicking a family member 
out of group chat.

Those are some of the key slash commands in Skype. For a full list, 
check out Skype’s help pages (go.pcworld.com/skypehelp) or just type 
/help into any chat for in-app assistance.   

A list of Skype’s slash commands after typing /help.
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WINDOWS EXPLORER IS great for 
finding and organizing files, but it’s sadly 
lacking in preview and thumbnail 
support for anything other than garden-
variety JPEG and AVI files. FLV, OGG, APE, 
FLAC, PCI, and other less-common 
formats appear as generic application 
icons without a preview—not exactly 
optimal when trying to organize a varied 
multimedia collection.

But where Microsoft has been remiss, 
Babelsoft has not. The company’s aptly 
named Media Preview (go.pcworld.com/
mediapreview) integrates seamlessly 
into the Windows open preview 
architecture to provide thumbnails and 
previews of all those files I mentioned 
and more. Even better, Babelsoft charges 
the grand sum of… Nothing! Nada, zip, 
zilch, zero. That’s right, the spirit of Linux 
right here in Microsoft-land.

BY JON JACOBI
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ANSWER LINE

How Babelsoft Media 
Preview reveals less-
common file types in 
Explorer

Our video folder without Media Preview enabled.

Media Preview enabled in Babelsoft.





Have a tech question?  Send your query to answer@pcworld.com

Using Media Preview is 
simple: Download it, install 
it, then open the 
configuration tool and 
select the music, picture, or 
movie file types you want it 
to generate thumbnails 
and previews for.

Click on Apply for each 
tab and enjoy. Note that 
creating thumbnails takes 
CPU cycles and disk space. 
Your system may slow 
down while creating the 
icons each time you visit a 
new folder.

Caveats or no, take a 
look at the screen grabs of 
my test video folder 
before and after installing 
the Media Viewer. I don’t 
know about you, but I 
definitely prefer the after.

Media Preview is a simple fix for a simple problem that someone has 
put out there for free. Huzzah! 

Babelsoft Media Viewer’s configuration dialog shows the 
supported video formats. Less popular image and audio files 
are supported as well.





Tech Spotlight
A video showcase of  

the latest trends  

» Drone leader DJI introduced its M200 series of rugged drones at 
Mobile World Congress. These drones can operate in harsh conditions, 
making them indispensable to industries like construction and 
utilities, as well as field researchers and first responders.The dream, of 
course, is that some of the coolest features will someday trickle down 
to DJI’s consumer lines. 

DJI’s rugged Matrice 
200 series: go where no 
drone has gone before

Watch the 
video at

go.pcworld.
com/dji 

matrice200vid




