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I t’s been a long time since I’ve experienced 
those back-to-school feelings (or had an entire 
summer free, for that matter!). I remember the 

excitement and nerves about taking on harder 
subjects, encountering new teachers and 
classmates, and shopping for clothes and supplies. 

Way back then, the latter were mostly notebooks, 
pens and pencils, and (paper) books. But the world 

. 

From elementary school to high school and 
through college, students need technology 
products to get their work done. As an example, in 
2017, Deloitte estimated 18 percent of US parents 
would buy their child an electronic gadget, the 
average amount spent at $254. Computers and 
hardware had an even higher average spend per 
child, at $307. College students will probably need 
to spend even more for their devices, especially 
those who are studying away from home.

Whether you’re one of the parents with little 
students to buy for or you’re spending your own 
money on schools supplies, you’ve come to the 
right place. As you’re undoubtedly aware, PCMag 
reviews computers and many other kinds of 
gadgets. But we also slice and dice our reviews for 

Back to School issue, we included some roundups 

First and most important are our computer 

The Best 
Tech for 

Your 
Favorite 

Students

CAROL MANGIS
FIRST WORD



@cmangis laptops for kids and for college students. We also 
included a roundup of the best note-taking apps. 
And our fourth back-to-school story, “10 Must-
Have Electronics for Your Semester Abroad,” is 
not only useful for traveling students and dorm-
dwellers but also was written by our intern this 
summer, Jake Leary, who was personally invested 
in this story—he’s spending his fall semester in 

recommended products along for the ride.

students in your life. If there’s a product you need 
that we haven’t included here, check at PCMag.

guide your back-to-school tech shopping.

carol_mangis@pcmag.com
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Global Chip 
Sales Took 

a Dive

YOUR COMMENTS
READER INPUT

You need only a basic PC with an Intel Core i3 for 
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—Daniel Glass

—Gondino

—powerwiz

question, readers 
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Ask us a 
question! 
Have a question about a story in 
PC Magazine, one of the products we 
cover, or how to better use a tech 
product you own? Email us at 
letters@pcmag.com and we’ll 
respond to your question here. 
Questions may be edited slightly for 
content and clarity.



Restoring Vision With Bionic 
Eyes Is No Longer Science 
Fiction  BY S.C. STUART  

B

NEWS STORY
WHAT’S NEW NOW



PCMag: Dr. Beyeler, give us an overview of the ‘neural engineering’ field 
that will lead to bionic sight in the future. 
Dr. Michael Beyeler:

Black Mirror  [Laughs]

Explain how these BMIs [brain-machine interfaces] work in your field. 
I’ve tested them for mood elevation but not connected to visual states. 

Amazing. And what kinds of devices are currently in the field?



How many people today have these retinal prostheses?

So this is a growing field?

For clarity, explain how the current systems work.



And how do you do this?

Are you focusing on bionic (artificial) rather than 
biomimicry (natural) vision?

We develop 
software 

packages that 
predict what 

people should 
see for any 

given 
electrical 

stimulation 



On a practical level, how are you using technology 
in your research?

What other tools and software do you use in 
your work?

You’ve developed some open-source projects, 
haven't you?

We were the 
first to make 

our simulation 
engine, 

pulse2percept, 
available as an 

open-source 
Python 

package.



You’re about to join the Departments of 
Computer Science and Psychological & Brain 
Sciences at the University of California Santa 
Barbara and build a Bionic Vision Lab, which is 
such a cool name.

How did you become interested in this field?

It is extraordinary, when you really think about it.
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What better way 
to test our 

understanding 
of the brain 

than to build a 
device that can 

safely and 
meaningfully 

interact with it?



Intel Demos Ambient PC That 
Observes You and Adapts to 
Your Needs  BY ADAM DACHIS 

F

NEWS STORY
WHAT’S NEW NOW





 Ambient 
devices remain 

connected 
while dormant 

to download 
information 

users may 
want without 

delay.
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When we have 
a hand in 

creating the 
technology, we 

can retain 
more control 

over our 
security and 

privacy.



E3 2019: Everything You Missed  
BY WILL GREENWALD  

A fter days of booths and press conferences, gameplay reveals and story 
trailers, E3 2019 wrapped up in June. Some of the most prominent 
video games companies attended this year and brought a slew of 

announcements. Here are the biggest stories.

MICROSOFT

frames per second. Beyond its beefy specs, all we know about “Project Scarlett” 
is that it will be released in the 2020 holiday season.

NEWS STORY
WHAT’S NEW NOW



As for game announcements, Microsoft unveiled a September 10 release date 

next year. 

NINTENDO
Nintendo regularly makes announcements in its Nintendo Direct streams, so it 

shown, nor was Metroid Prime 4.



SQUARE-ENIX

over the next few years. It also announced multiple ports and remakes, 

been abandoned.

UBISOFT

provide access to a wide variety of Ubisoft games, including its newest releases, 

WARNER BROS. INTERACTIVE ENTERTAINMENT



BETHESDA

Doom Eternal.

EA

PLAYSTATION
Sony was notably absent from E3 and made no announcements. This is a 
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Ransomware is a pernicious plague that 
shows no sign of letting up. In fact, if 
Riviera Beach, Florida, is any indication, 

it might be getting worse. After being crippled by 
ransomware, that city voted to pay $600,000 to 
the perpetrators in the hope of regaining control 
of its systems.

I applaud the city leaders who put the issue to a 
vote—even if it wasn’t a public vote—and handled 
the issue with the seriousness it deserves. That 
said, I believe no one should ever pay the ransom. 
It’s not just because “we don’t negotiate with 
terrorists.” It’s far simpler: there’s no guarantee 
paying the ransom will work.

RANSOM WHAT?
For those who may have forgotten, ransomware is 

computer hostage. The malware encrypts any and 

a ransom payment in order to hand over the 

Some ransomware is backed by a highly 
professional operation, with FAQs and even 
criminal customer service. Others take a more 
militant route, with countdown timers ticking 
away the seconds until the encryption key is 
deleted and the information is lost forever.

Never Give Ransomware 
Scammers Your Money

COMMENTARY



Ransomware has exploded in the last few years and 
evolved from simple attacks to complex malware. 
It used to be that restoring from a backup would 
wipe away the problem, but some ransomware 

Part of the evolution in ransomware is due to an 
NSA tool known as “EternalBlue” being leaked and 
then incorporated by the bad guys, but I digress.

Ransomware found its earliest targets with 
individuals like you and me: poor souls who clicked 
the wrong link in an email. But ransomware 
became an epidemic when it started showing up in 
hospitals and government computers. The city of 
Baltimore and the Port of San Diego are just two of 
the most recent examples of major organizations 

struggling to recover.

If you’re a regular person, it’s hard but not 
catastrophic to walk away from a ransomware-

family photos, and home videos is incalculable, but 
it’s not a life-or-death situation. Ransomware in 
hospitals and city transit systems raises the stakes. 
These (often woefully out of date and poorly 
protected) computer systems have to work.

I still believe paying the ransom is never the 
answer.

SO WHY NOT PAY UP?
First, most cyberattacks—including ransomware—
don’t last long. The command and control servers 
that issue the unlock commands and receive 

M
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because they need to cover their tracks and move on to the next 
nefarious campaign; other times, law enforcement takes down the 
system. In either case, anyone who has been infected and not paid the 
ransom can no longer get their system unlocked, even if they pay.

Second, even when the ransomware system is working as “advertised,” 
there’s no incentive for the bad guys to follow through. They got the 
money—mission accomplished. They don’t really gain anything from 

next time it happens.

awaiting you. It’s conceivable the attackers may have left some 
unpleasant surprises behind or taken advantage of the confusion and 
done who knows what to your system. Perhaps in addition to encrypting 

Dark Web. Paying the ransom won’t undo that potential damage.

Last, paying the ransom will almost certainly not save you money in the 
long run. After Atlanta was hit with ransomware, it had to spend $2.6 
million to recover. The initial ransom was $50,000. That ransom cash is 
better served to help rebuild.

I’m not one to blame victims. I have never made life-or-death decisions 
in a hospital, and I’ve never tried to run a city that didn’t have the word 
“Sim” in front of it. I cannot imagine the pressure legislators face when 
ransomware comes knocking. They surely made the decision they 
thought best.

But whenever anyone asks me about what to do if they get infected with 
ransomware, I’ll always say: Don’t pay.

max_eddy@pcmag.com
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Words have meaning. Though their 

adventures.

THE PC GAME EXCLUSIVITY ILLUSION

Shenmue III and the Myth of 
PC Game Store Exclusivity

COMMENTARY

Lead Analyst Jeffrey 
L. Wilson has penned 
gadget- and video 
game-related nerd-
copy for a variety of 
publications, 
including 1UP, 2D-X, 
Laptop, Parenting, 
and of course, 
PCMag. 
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without question.
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THE EXCEPTION

THE COMPETITIVE CALM
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The Dark Knight,

jeff_wilson@pcmag.com
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NOT ENOUGH DATA

Why AI Is Terrible at 
Content Moderation

Ben Dickson is a 
software engineer 
who writes about 
disruptive tech 
trends, including 
artificial intelligence,  
VR and AR, the IoT, 
and blockchain.  Ben 
also runs the blog 
Tech Talks.

COMMENTARY
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MODERATION STILL REQUIRES HUMANS

The 
New York Times,
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The LG V50 ThinQ joins a small number of phones with 5G 

DESIGN DISPLAY, AND DURABILITY

LG V50 ThinQ: First 5G 
Phone We’ve Tested

CONSUMER ELECTRONICS
REVIEWS



decorate the center and bottom of the phone.

The top of the V50 is bare; the bottom is home to a 

the left side are volume buttons and a convenience 

convenience button is easy to identify, but the volume 

color accuracy. If you prefer a warmer look, you can 

LG V50 ThinQ

PROS  5G 
connectivity on 
Sprint’s network. 
Excellent audio 
quality. Solid 
performance.

CONS First-
generation 5G 
modem. Battery life is 
just okay. 
Unpredictable 
software updates. 
Expensive.

BOTTOM LINE The LG 
V50 ThinQ is one of 
the first phones to 
ship with 5G 
connectivity—but 5G 
is in its infancy and a 
first-gen modem 
gives the phone 
limited shelf life.



protection from drops.

invest in a protective case.

NETWORK, CALL, AND AUDIO QUALITY
The LG V50 is locked to Sprint, with 5G supported only on Sprint’s network. 



audio and wearable connectivity.

HARDWARE AND PERFORMANCE



suite of tests that emulates everyday tasks, the V50 

power with conservative use. The V50 supports 

CAMERAS

It’s one of the 
best-sounding 

phones, 
surpassing 

other flagships 
like the Apple 

iPhone XS and 
Samsung 

Galaxy S10.



In addition to rear lenses for just about any scenario, 

oversaturation in test shots. If you take lots of 

SOFTWARE

The V50 also 
features AI 

Cam to make 
camera 

adjustments 
based on 
different 

lighting and 
scenes.



amount of bloatware it comes with. Since we tested only 
the Sprint version, we can’t comment on what you’ll 

most of them can be uninstalled.

the past. Last year LG announced a new initiative and 
software center in South Korea to speed updates to its 

CONCLUSIONS
LG consistently delivers solid hardware, and the V50 

STEVEN WINKELMAN  

PC MAGAZINE DIGITAL EDITION  I SUBSCRIBE  I  AUGUST 2019

 Our test unit 
had nearly 
two dozen 

extraneous 
apps installed; 

fortunately, 
most of 

them can be 
uninstalled.



For years, Bose has ruled the active-noise-cancellation (ANC) market 
with its QuietComfort series of headphones. The manufacturer wrote 
the book on noise cancelation and has always seemed a step ahead of 

the competition. The new Bose Noise Cancelling Headphones 700 are the 

and the best noise cancellation we’ve tested. All that adds up to an Editors’ 
Choice for noise-cancelling headphones.

Bose Noise Cancelling 
Headphones 700: Terrific 
Audio Performance

CONSUMER ELECTRONICS
REVIEWS



DESIGN
Available in black or silver, the stylish, minimalist Noise 
Cancelling Headphones 700 feature a graceful 
headband connecting the generously cushioned 

earpads block out plenty of ambient noise even without 
ANC turned on. The outer surfaces on the earcups and 

The right earcup’s outer panel houses a touch-sensitive 

button, and a status LED. Double-tapping the control 

down changes the volume, and swiping forward or 
backward skips tracks. Tapping and holding on the 
panel gives you a battery life prompt, or you can 

word for voice assistants. For calls, tapping once 
answers, tapping and holding declines, and pressing the 
voice assistant button while on a call mutes the mic. 
This is one of the more intuitive and useful control pads 
we’ve operated on wireless headphones and is easy to 
learn and use.

Bose Noise 
Cancelling 
Headphones 700

PROS Best-in-class 
noise cancellation and 
ambient listening 
mode. Excellent 
microphone clarity. 
Powerful bass depth. 
Comfortable.

CONS Expensive. 
Sculpted audio not for 
purists. No EQ (yet). 

BOTTOM LINE The 
wireless Bose Noise 
Cancelling 
Headphones 700 offer 
terrific audio 
performance, hands-
free voice assistant 
access, and the best 
active noise 
cancellation you can 
buy.



The left earcup houses the ANC button and a port for the included headphone 
cable. The audio cable can be used with the headphones for passive listening 

the audio performance in passive and active wired modes is dramatic, and some 
users may prefer the passive sound signature’s lighter emphasis on bass. 
Unplugging the cable when the power is on triggers auto-pairing with your 
mobile device. The cable lacks an inline remote or mic, which is a bummer, 
since wired mode disables the on-ear controls.

The included charging cable connects to a USB-C port on the bottom of the 
right earcup, and the other end of the cable is a standard USB-A plug to use 
with any compatible port or charger (no charger base is included). The Noise 

included cables.

Bose estimates battery life is up to 20 hours, but your results will vary based on 

APP AND VOICE ASSISTANTS
The Bose Music app (for Android and iOS) walks you through pairing the 
headphones, naming them, and selecting the music services you want to access 

then set up the voice assistant of your choosing.

The voice assistant button on the right earcup defaults to 

listen for its wake word, so you don’t even need to tap the 
button. (Google Assistant currently doesn’t work with a 
wake word yet, though Bose says this functionality is 

just like with a smart speaker.



The app also provides ANC control, letting you dial in noise-cancellation levels 

can cycle through your “favorite” ANC settings—it defaults to 0, 5, and 10 out of 

puts the headphones in conversation mode, which automatically switches the 
level to 0, allowing you to hear your surroundings clearly.

granular variables such as adjusting how much of your own voice you can hear 
on phone calls through the app. A detailed battery life status is also listed on the 
main screen.

Bose plans to introduce augmented reality apps that work with its products, so 

it’s limited to a handful of apps that are essentially interactive maps or 
discovery tools for things to do near your location. But it has the potential to 
be cool.

update, but it isn’t there now.

NOISE CANCELLATION AND MICS
Bose avoids one pitfall common with wireless ANC headphones: There’s little 

has little to no impact on how the headphones sound and doesn’t add 
background hiss, which isn’t true of plenty of competing ANC models.



As mentioned, the ANC has varying degrees of intensity, which is blended with 
ambient mics that pick up the outside world so you can hear your surroundings 

removes wide swaths of the low-frequency rumble you hear on planes and 
trains and drastically reduces nearby chatter.

Dialing down to Level 5 is actually quite useful—you still block out plenty of 
noise, but now you can hear some of your surroundings without them being a 
distraction. My guess is people will use these headphones in the levels between 

when you’re not playing music.

Level 0 is what other ANC manufacturers call “ambient listening” or “hear-
through mode,” but it’s far more natural than any other ambient mode we’ve 
tested. The mics pick up your surroundings quite well and levels are adjusted to 

between what your surroundings sound like with the headphones set to ANC 
Level 0 and what they sound like without headphones at all. The other 
impressive feat is the lack of delay—most ambient modes include a very slight 
slapback delay that’s noticeable when you’re typing (the clicks arrive later than 
they are happening) or chatting with someone. So Level 0 is an impressive new 
height for ambient listening.



for the Noise Cancelling Headphones 700. Mode 0 uses 
the ambient mics, and Modes 1 to 9 are varying degrees 

ambient mics or the ANC are always active, and the 
only way to disable them completely is to  turn the 

Bose developed a mic array system that focuses on your 
voice and rejects nearby ambient noise, which not only 
makes for clearer phone calls but also results in more 

word we recorded clearly and crisply. Hints of 

background noise is no longer an issue, even in windy 
or noisy environments.

AUDIO PERFORMANCE
On tracks with intense sub-bass content, such as The 
Knife’s “Silent Shout,” the Noise Cancelling 
Headphones 700 deliver powerful low-frequency depth 
while also sculpting the highs to balance things out. At 
top, the bass doesn’t distort. This isn’t a sound 
signature for purists, but bass lovers will be pleased.

Bill Callahan’s “Drover,” a track with far less deep bass 

Cancelling Headphones 700’s general sound signature. 
The drums on this track sound almost thunderous—
they aren’t quite over the top, but they have more bass 
presence than is strictly accurate. Thankfully, the bass 
is balanced out with crisp high-mid and high-frequency 

muddled by the low and low-mid richness.

Using the Voice 
Memos app on 

an iPhone 8, 
we could 

understand 
every word we 

recorded 
clearly and 

crisply.



receives plenty of high-mid presence, allowing its attack to retain its punch. 

the sub-bass synth hits that punctuate the beat are delivered with plenty of 
added depth. The vocal performances on this track are delivered cleanly and 
clearly, but with an occasional bit of added sibilance.

Orchestral tracks, such as the opening scene from John Adams’ “The Gospel 

while the higher register brass, strings, and vocals retain their crisp, bright 
presence despite the bass boosting.

CONCLUSIONS
The Bose Noise Cancelling Headphones 700 live up to the standards set by the 

clarity, enhanced voice-assistant functionality, and granular ANC control. At 

Editors’ Choice for their best-in-class noise cancelation.

with an EQ function to please audiophiles looking for a balanced sound 

Marshall Mid ANC headphones deliver solid audio for $279.99, though their 
noise cancelation isn’t in the same league as these other models.

TIM GIDEON
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AMD’s new line of “Navi” graphics cards was barely a surprise by the 
time the company detailed it at E3 (leakers did it in), but another GPU 
manufacturer still had a few shockers up its sleeve. With the GeForce 

RTX Super family, Nvidia unveiled three new graphics cards. (AMD’s Navi 
launch on July 7 added more.) Neck-deep in the world of GPUs as we are, even 

We were also surprised by this: Providing near-GeForce RTX 2080-level speeds 
at a much lower price, the RTX 2070 Super is a rocket at its price point. The 
card consistently hit our expectations and exceeded them once we ran some 

RTX cards, but this is a deft, impressive course correction. The GeForce RTX 
2070 Super earns our Editors’ Choice as the $499 high-end card that the 
GeForce RTX 2080 should have been. Its stellar performance at its price makes 
up for the wait—and makes it without peer.

Nvidia GeForce RTX 2070 Super: 
A Killer Card for the Money

HARDWARE
REVIEWS



BUILDING A BETTER RTX 2070

cards, the reveal was met with “ooh” and “ahh,” 
followed quickly by a resounding “oof” when the prices 
were announced: $499 for the RTX 2070, $699 for the 
RTX 2080, and a hefty $999 for the RTX 2080 Ti. 
(Those prices were the starting prices for its stock—or 
reference—boards, not to be confused with Nvidia’s 
slightly upticked Founders Edition cards.)

Good graphics cards have never been the cheapest 
upgrade component for your gaming PC, but the new 
pricing paradigm that Nvidia set with the RTX cards 
put the RTX 2070 and higher cards on a high shelf for 
most folks, with the RTX 2080 and RTX 2080 Ti 
essentially establishing a new “elite” price tier. 

Steam Hardware Survey, GeForce RTX cards make up 
less than 3 percent of the total pool of GPUs that 
gamers are using on Steam’s platform, while cheaper/
older options in the “Pascal” GeForce GTX 10 line 
account for more than 40 percent of the systems that 
reported to the survey.

Nvidia GeForce 
RTX 2070 Super

PROS Superb price 
for performance. 
Stable overclocking 
results help it rival 
original RTX 2080. 
Runs quiet. RT and 
Tensor cores ensure 
future-proofing. 

CONS That it didn’t 
come sooner.

BOTTOM LINE 
Packing near-RTX 
2080 performance 
and similar specs, 
Nvidia’s GeForce RTX 
2070 Super rules for 
solid 4K play at 60Hz 
and high-refresh 
gameplay at 1440p. 
It’s a killer card for the 
money.



With such a huge gulf in adoption rates, Nvidia has been trying its best to 
convince gamers that GeForce RTX is the way forward (among cards for AAA, 
single-player games), while also bridging the price gap with cheaper options 
such as the non-RTX GeForce GTX 1660 Ti, cards targeted more toward the 
needs of esports-focused players and budget-minded shoppers playing at 
1080p, tops.

Nvidia now has three new weapons in the RTX arsenal: the GeForce RTX 2060 
Super, RTX 2070 Super, and RTX 2080 Super GPUs, which are 15 percent 
fasteron average than theirnon-super counterparts, according to Nvidia. The 
RTX 2060 Super is $399, just $50 more than the non-Super, and the RTX 2070 
Super retails for $499. Both were released July 8. The RTX 2080 Super went on 
sale for $699 on July 23rd.

Retaining both the RT and Tensor cores that distinguish the RTX line (and 
which make ray-tracing and DLSS possible), the Super line looks like Nvidia’s 
second attempt to convince gamers that investing in RTX is worthwhile, despite 

and Shadow of the Tomb Raider are the big ones at the moment.)

But with no mention of an architecture overhaul or heavy new tech under the 
hood, what makes Super cards so super? 



A MYSTERY GPU?
I asked Nvidia about this. An exchange with PR revealed that the Super line 

months that we’ve had Turing, we’ve been working to improve Turing. Tuning 
faster memory clocks, improving processes and yields. This has allowed us to 
increase the core count on RTX 2070 Super and 2060 Super.”

real. I suspect, though, that a well-known process known as “binning” may be 
behind at least some the Super line’s magic. (Mind you, that’s not a bad thing.)

When a GPU or CPU die is “baked” (that is, etched) into silicon, the process 
doesn’t yield perfect results every time. Rather than getting 100 GPUs that all 
perform identically, the chip maker might get 25 that underperform, 50 that 
perform on spec, and another 25 that can perform above spec.

The dies that perform above spec can be put in the “bin” for cards where 
overclocking is done at the factory or encouraged right out of the box, while 
those within spec might make it into reference versions instead. The 
underperforming die might have one of several fates: It could be discarded 

overperforming and on-spec dies might be pitched as the premium product (in 
our made-up example, 75 percent of the yield), while the underperformers 
make their way into the “standard” version.



Nvidia) is that at least a couple of the Super line of GPUs 
(the RTX 2070 Super and RTX 2060 Super) could be 
binned versions of the GPU released last year that, in 
each case, is one tier above. The company’s claim that 
“the Supers are based on the same Turing GPUs as the 
original 20 Series” lends credence to that idea.

The two options are that, for example in the case of the 
RTX 2070 Super, either Nvidia has improved its ability 
to engineer a 10.8-billion transistor TU106 chip to 
produce sub-RTX 2080 results on a die that’s exactly the 
same transistor count (13.6 billion) as the TU104 die’s 
(the RTX 2080’s). Or the Supers represent amped-up 
versions of the RTX 2060, RTX 2070, and RTX 2080 

scenario seems rather unlikely.

This assumption is shored up by the fact that Nvidia 
hasn’t announced an RTX 2080 Ti Super card. If each 
Super is sourcing its GPU from another, existing one, the 
GeForce RTX 2080 Ti doesn’t have any up-ladder 
equivalent outside of the Nvidia RTX Titan, which is 
twice the cost of the RTX 2080 Ti and based on an 

Finally, there’s another clue: The GeForce RTX 2070 
and RTX 2080 will be replaced by the RTX 2070 Super 
and RTX 2080 Super, respectively, but the non-Super 
GeForce RTX 2060 will remain on sale. 

HAVEN’T WE SEEN YOU BEFORE?
If you’ve already seen what the RTX 2070 Founders 
Edition looks like, you won’t be too surprised by what 

the original RTX 2070 card is replicated here, aside from 
a few subtle changes to the shell.

Nearly every 
aspect of the 
original RTX 
2070 card is 

replicated 
here, aside 
from a few 

subtle changes 
to the shell.



A shiny mirror slapped in the center of the card wraps around the two cooling 
fans, and a small green “Super” label is at the end of the card name. Other than 
that, Nvidia is sticking to what it knows, and as long as it works, you won’t see 
any complaints from us. You’ll also note that Nvidia isn’t dubbing these new 
Nvidia-made versions of the RTX 2070 Super card as “Founders Editions.”

Founders Edition required just a single eight-pin power connector, the RTX 
2070 Super needs both an eight-pin and six-pin to boot up. There’s nothing 

NVIDIA GEFORCE RTX 2070 SUPER VS. NVIDIA GEFORCE RTX 
2080

Here are the key specs that Nvidia provides on each card:

Same die size? Check. Same number of transistors? Check. Same memory bus 

Check, check, and check.

number of processing cores, and the gigatexels-per-second rate, stats which are 
both notorious for missing spec when the die is binned downward. 



NVIDIA GEFORCE RTX 2070 SUPER VS. NVIDIA GEFORCE RTX 
2070
As similar as the specs of the RTX 2070 Super and RTX 2080 are, the numbers 
between the RTX 2070 reference cards and the RTX 2070 Super are pretty 

That said, how much does the identity of the actual GPU matter? Who cares, if 

TESTING: ENGAGE THE SUPER-CHARGER!
PC Labs ran the GeForce RTX 2070 Super card (and its RTX 2060 Super 
sibling) through a series of DirectX 11- and 12-based synthetic and real-world 
benchmarks. Our test rig is equipped with an Intel Core i7-8700K processor, 
16GB of G.Skill DDR4 memory, a solid-state boot drive, and an Aorus Z370 
Gaming 7 motherboard.

this card, in addition to the rest of our standard benchmarks, which test a card’s 
abilities to handle AAA games at the highest possible quality settings.

SYNTHETIC BENCHMARKS
3DMark Fire Strike Ultra: Synthetic benchmarks can be good predictors of 
real-world gaming performance. Futuremark’s circa-2013 Fire Strike Ultra is 
still a go-to for simulating 4K-based gaming. We’re looking only at the 
Graphics Subscore (which isolates the video card’s contribution), not the test’s 
Overall Score.



You can see that the RTX 2070 Super is inching into the territory that used to 
be exclusively occupied by the RTX 2080, while maintaining exactly the 15 
percent boost over the standard RTX 2070 that Nvidia quotes.

3DMark Time Spy and Time Spy Extreme: This is Futuremark’s DirectX 
12-enabled benchmark for predicting the performance of DirectX 12-enabled 
games. It uses major features of the API, including asynchronous compute, 
explicit multi-adapter, and multi-threading.

Time Spy and Time Spy Extreme show the RTX 2070 Super card really starting 
to show its mettle, with a boost of 17 percent over the standard RTX 2070, 

Time Spy.



Unigine Superposition: Our last synthetic benchmark is Unigine’s 2017 
release, Superposition. This benchmark does incorporate ray tracing, but it’s 
done in software, not hardware, so it doesn’t utilize the RT cores of the 
RTX 20 series.

On this test, the 2070 Super is in close proximity to the RTX 2080 while 
trouncing the original RTX 2070 by lusty margins.

REAL-WORLD GAMING
The following benchmarks are games that you can actually play. The charts 
detail the settings we used (typically the highest in-game preset and, if 
available, DirectX 12). A quick note: Though most of our game tests are maxed 

possible frame rates.

As such, we’ve kept the test sequences for Apex Legends, CS:GO, and Rainbow 
Six: Siege tuned to the best combination of necessary improvements in settings 
(higher anti-aliasing and lower shadows, for example) to keep frame rates at 
1080p above that coveted 120Hz or 144Hz mark for high-refresh monitors. 
Playing at the more common 60Hz is a cinch with these games using a card of 
this caliber.

Rise of the Tomb Raider: The 2015 predecessor to Shadow of the Tomb 
Raider is still a great benchmark.



Here again the GeForce RTX 2070 Super achieves a near-RTX 2080 result, as 
the two cards show nearly identical scores on both 1440p and 4K results.

Far Cry Primal and Far Cry 5: These installments in the Far Cry series are 
based on DirectX 11 but still demanding. We’re looping the benchmark charts 
together here since the games play out similarly in a relative sense.



The RTX 2070 Super maintained its neck-and-neck pace with the RTX 2080 
Founders Edition on both Far Cry 5 and Far Cry Primal, while just missing the 

Final Fantasy XV: We’ll take a respite from frame-rate-based benchmarks for 

thin loss to the RTX 2080.

World of Tanks Encore: This is another non-fps-based benchmark that’s 
available as a free download. It’s not super-demanding, but it’s still a reliable 
test.



Here the RTX 2070 Super trailed behind the RTX 2080, but it still performed 
in spec relative to both the vanilla RTX 2070 and the RTX 2060 Super.

Apex Legends: Apex Legends is the newest, most exciting battle royale on the 
planet, and it’s gaining adherents by the millions.

Though these numbers may look superb for the RTX 2070 Super (hitting just 
under the RTX 2080 Ti), keep in mind that with Apex Legends being the newer 
game, engine improvements are coming with every new patch. This means that 
results from a few months ago may not be relevant to the sort of frame rates 
you’d see if you played the game today.

Counter Strike: One of the oldest online games, yet still 

titles that have changed little of their core gameplay over the years, and gamers 
wouldn’t have it any other way. The engine is considered one of the best 
optimized in all of PC gaming, which makes it easy to compare major gaps in 
any one card’s abilities versus another’s.



These results help make an interesting case for the esports-focused GeForce 
GTX 1660 Ti, if this game happens to be your main squeeze and you play on a 
high-refresh-rate monitor. All three cards topped the coveted 144Hz boundary 
(even at 4K resolution) using our test settings, and each cleanly surpassed 
240Hz at 1080p.

Tom Clancy’s Rainbow Six: Siege: Despite Rainbow Six: Siege languishing 

hard on this competitor to CS:GO to make it one of the most highly played 
games on the Steam platform, with 45 million players and growing as of early 

2019.

We don’t have a ton of numbers to compare Rainbow Six: Siege’s score to, given 
its recent entry into our testing regimen. But the numbers we have show that 
while the RTX 2070 Super is plenty powerful enough to keep your frame rates 

close to Nvidia’s esports-focused, much less costly GeForce GTX 1660 Ti.

If you’re buying a card only for esports titles, given the results we saw above, 

AAA games, on the other hand? This is a nice-priced beast.

LEGACY GAMES

experience, despite being more than a few years old. These legacy tests include 



In these tests, the RTX 2070 Super continued to nip at the heels of the RTX 
2080, coming in just behind the Founders Edition of that card on all three 
benchmarks.



TRACING ALL THE RAYS, OVERCLOCKING THE GPU
Seeing as how Shadow of the Tomb Raider is, at the moment, the only working 
ray-tracing-enabled GeForce RTX test for the RTX 2070 in our test 
smorgasbord (the Metro Exodus benchmark is on the fritz), it was important to 

While the original RTX 2070 was just barely powerful enough to handle ray 
tracing above 60fps on this title, the RTX 2070 Super just about hits the 4K 
60Hz mark with ray tracing and DLSS turned on, and sails right past it when 
the resolution is bumped down to 1440p.

overclocking tool, I was able to achieve an overclock of 175MHz on the GPU, 
and 450MHz of memory overclock on the 8GB of GDDR6. This clock was as 
stable as it gets, and problems only started to pop up around the 200MHz 
mark. (That’s also the case with most of the Nvidia Founders Edition cards.)

Under these clocks, I saw around a 7 percent increase in scores on our 3DMark 
runs, and just under a 10 percent frame-rate boost on Rainbow Six: Siege. Given 
that the increase of 175MHz is a roughly 9 percent increase on the boost clock, 
these numbers fall in line with what we’d expect.

And unsurprisingly, once I did achieve a stable overclock, I noticed the RTX 
2070 Super was regularly beating the Nvidia GeForce RTX 2080 Founders 
Edition.



A BIT OF TEMPERATURE-TAKING
Then there are the thermals. During our temperature 
measurements, taken during a 10-minute 3DMark 
stress test run, the software utility GPU-Z reported that 
the GeForce RTX 2070 Super never edged above 74 
degrees C. This result isn’t surprising, given the 
consistent results posted by the RTX Founders Edition 
cards that this card resembles.

Then, we ran our FLIR imaging test:

Here, the heat can be seen collecting mainly around the 
backplate of the card, as well as exhausting near the 
back vent of the RTX 2070 Super. Founders Edition 
cards aren’t generally known for their top-notch ability 
to push air out the back of your PC, but it looks like 

easier for excess heat to escape your case.



IN PRACTICAL FACT, A PRICE CUT ON THE RTX 
2080
Binned GPU or something else, whatever the RTX 2070 
Super is, it’s made of awesome. Look at the price. You 
can overclock the RTX 2070 Super just a bit, and for all 
intents and purposes, you get GeForce RTX 2080-level 

overclocking gives you the shivers, just run it at stock 
for a close-enough approximation.

We tested the GeForce RTX 2060 Super alongside it, 
but we think that the RTX 2070 Super is where the 
value is at of that pair. We’ll have to see about the RTX 
2080 Super, which we haven’t gotten hands on quite 
yet. It has its work cut out for it: The GeForce RTX 
2070 Super hits the sweet spot between near-consistent 
60fps frame rates at 4K for 60Hz monitors, and solid 
144fps-plus esports performance at a price primed for 
the upper-midrange market. And with access to 
Nvidia’s RT and Tensor cores, it’s future-proofed.

If you’ve been waiting for the GeForce RTX 2080 to 
come down in price to take the plunge, the release of 
the RTX 2070 Super is the card you’ve been waiting for.

CHRIS STOBING  
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Overclock the 
RTX 2070 

Super just a 
bit, and for all 

intents and 
purposes, you 

get GeForce 
RTX 2080-level 

performance.



T ickling the fancy of tinkerers, the Raspberry Pi is a tiny circuit board 

access to the building blocks of computer programming—from making 
an app to controlling a hobbyist robot—for the price of a good dinner. The 
newest model, the Raspberry Pi 4, still promises all of this, but it adds the 
tantalizing possibility of serving as a basic desktop PC with minimal setup 

mean it’s still not a realistic substitute for an actual PC. Prospective buyers who 

getting the Pi 4 board by itself.

Raspberry Pi 4 Computer 
Desktop Kit: Good for Beginners

HARDWARE
REVIEWS



DESIGN
The Raspberry Pi 4 is the same basic size and shape as 

These are recognizable specs to people shopping for a 
new laptop or desktop to use as their main computer. 

its true identity as a building block for tinkerers and 
makers.

communicate with virtually anything you might want to 

tinkering to write code and attach hardware like sensors 

Raspberry Pi 4 
Computer 
Desktop Kit

PROS High-quality, 
stylish peripherals. 
Best-performing 
Raspberry Pi yet. Two 
video outputs. 

CONS Kit is relatively 
expensive. Pi 4 board 
runs warm when 
stressed. Impractical 
for use as a consumer 
PC without tinkering 
and know-how. 

BOTTOM LINE It 
costs a lot more than 
the Pi 4’s bare-board 
$35 starting price, but 
the Raspberry Pi 4 
Computer Desktop 
Kit transforms the 
latest Pi into a nifty 
desktop with minimal 
effort. It mostly 
succeeds, though a 
learning curve 
remains.



on a laptop, but since the Raspberry Pi 4 lacks a hard 

storage, you must download and install the operating 

actually turn on your Raspberry Pi.

for people who just wanted to buy a Raspberry Pi, plug it 

designed for the Raspberry Pi, but it was still an 
additional step that also added to the price.

much simpler, if not cheaper. In the kit, you get 
everything you need to plug the Raspberry Pi 4 into an 

adorable plastic case for the Pi 4, and a hard copy of The 
 The book’s 

electronics shop.

BREAKING DOWN THE BUNDLE VALUE

softens this seemingly outsize impact on your wallet.

 You’ll need to 
insert this 

OS-readied 
card into the 

slot before 
you can 

actually turn 
on your 

Raspberry Pi.



It’s clad in the same red and white colors as the case and the mouse. The color 
scheme would look great on a kid’s desk.

memory is simply not enough to stream video smoothly or run multiple modern 

you’ll almost certainly need to buy a Raspberry Pi 4 case and power supply 

new component layout and I/O complement mean that cases designed for 



WHAT IT’S LIKE TO USE A RASPBIAN PC

functioning consumer PC, I devised a simple set of 
tasks: Plug it in, turn it on, and surf the web. To give the 
testing a mainstream focus and to demand more of the 
Pi 4, I decided to surf the web using the familiar Mozilla 

upgraded graphics processor, it can—theoretically—

that’s impossible with previous Pi generations and 
many cheap Windows desktop PCs.

Plugging in and powering up proved very easy. I 
dropped the Raspberry Pi 4 into the case and snapped 
the lid on. I then plugged in the peripherals, inserted 

cable automatically powers up the Pi 4. (There’s no 

The Raspbian desktop appeared after a few seconds, 

To test the Kit’s 
potential to 

serve as a 
consumer PC, I 

devised a 
simple set of 

tasks: Plug it in, 
turn it on, and 

surf the web. 



based operating systems, Raspbian doesn’t let you just download an app from a 

I then performed some formal benchmark tests. The Pi 4 scored an impressive 

seconds. 

theoretical performance standpoint, the Pi 4 itself is clearly the best Raspberry 

For a single $120 
price, the desktop kit 
bundles all the 
hardware and 
software you need to 
plug the Raspberry Pi 
4 into your monitor or 
TV and start surfing 
the web. Although 
the peripherals are 
made of plastic, they 
are all nicely 
designed and 
branded with the 
Raspberry Pi logo.



resolution. Each time I tried, the Pi 4 froze and shut 
down, likely a victim of overheating—the board itself 

at least the Pi 4 doesn’t crash. Overheating has been a 
consistent problem with the Raspberry Pi boards I’ve 

periodically overheated and shut down during 
benchmark testing.

FEATURES FOR MAKERS
Raspberry Pi fans, though, would categorize this 

Even at a 
resolution of 

800 by 600, 
streaming 

HTML5 videos 
over the web is 

jerky, though at 
least the Pi 4 

doesn’t crash.



tinkering expertise, it’s much more satisfying to build your own with a 

Python coding projects. These include creating a simple video game using a 

BARE BOARD OR KIT?
If you’re already in the Pi camp and are just pining for more able hardware, the 

don’t need as much computing power, you can get a version with less memory 



brainer, except perhaps as a keepsake item or a gift for 
an aspiring young coder or maker. If you understand 

with attractiveness in spades. If you’re expecting to get 
an experience akin to a cheap Windows desktop PC—

Ultimately, most people interested in using a Raspberry 

and see if you can deal with the limitations. If you’re 

library book or two to learn coding basics, and enjoy the 

TOM BRANT 
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Most people 
interested in 

using a 
Raspberry Pi 
as their main 

desktop should 
first buy the 

4GB version of 
the Pi 4.



Watch out, Threadripper; take cover, Core i9! AMD’s new high-end, 
mainstream CPU for gamers and content-creating power users is 
the Ryzen 9 3900X, and it’s brute force in silicon form. This third-

generation, 12-core Ryzen processor, based on the same AM4 platform and 

performance per dollar. 

AMD Ryzen 9 3900X: An 
Excellent 12-Core Beast

HARDWARE
REVIEWS



bear the “Ryzen 9” moniker and one of the initial wave 
of Ryzen 3000 CPUs to support the Zen 2 
microprocessor architecture—it’s an evolution of AMD’s 

and second-generation Ryzens. That means it’s an 
excellent choice for PC-building enthusiasts and 
upgraders. It’s not consistently better than Intel’s 
comparable Core i9-9900K, but if you need all the cores 
and threads you can get, it’s a superb, Editors’ Choice 
value among power CPUs, even elbowing in on the 
lower-end chips in AMD’s own beastly Ryzen 
Threadripper line.

A MASSIVE CORE AND THREAD COUNT
The Ryzen 9 3900X’s standout feature is its massive 
core count. Twelve-core CPUs like this one are rare in 
the consumer PC world; before this, you had to step up 
to AMD’s Ryzen Threadripper line or Intel’s Core 
X-Series to see core counts like these. Even most high-
end pre-built gaming desktops come with “just” six- or 
eight-core chips. To truly take advantage of the Ryzen 9 
3900X’s power, you need to be running the latest 
applications designed to operate on as many CPU cores 
as possible. (Those tend to be content-creation apps 
such as video or photo editors.)

AMD Ryzen 9 
3900X

PROS Superb price-for-
performance ratio in 
multithreaded 
scenarios. Among the 
first consumer CPUs to 
support PCI Express 
4.0. Relatively low 
power consumption. 
Huge L3 cache. Easy 
overclocking tools. 
Includes attractive 
cooling fan. 

CONS Single-core 
performance and 
1080p gaming a touch 
behind on some 
benchmark tests. No 
integrated graphics.

BOTTOM LINE With 
more cores and threads 
than its pricey Intel 
competitor, AMD’s 
Ryzen 9 3900X is a 
12-core beast of a CPU 
for  high-end gaming 
rigs or a multimedia 
editing stations.



Since the Ryzen 9 3900X also supports multi-threading, two computing tasks 
can run simultaneously on each processor core for a maximum of 24 threads of 
compute power. That matches the spec of the 12-core, 24-thread (12C/24T) 
AMD Ryzen Threadripper 2920X, the lowest-end of the elite AMD 
Threadripper lineup aimed at content creators and other creative professionals. 

which are rolling out at the same time:

advantage over its own direct Intel competitor, the Intel Core i9-9900K. Both 

can overclock either chip; Intel’s “K” series CPUs are unlocked, and all of the 
Ryzens are unlocked.)



Put these specs together, and it’s clear that the consumer CPU market remains 

much you need lots of cores and threads at your command. The Ryzen 9 3900X 
has plenty of advantages here.

AN EVOLVED PROCESSOR ARCHITECTURE

cores possible—the initial Zen architecture only supported a maximum of eight 

Intel consumer chips that are currently on the market are made on 14nm or 
12nm nodes.

necessarily improve clock speeds, though. The Ryzen 9 3900X’s base clock is 

the highest-end AM4 chip before the current generation rolled out.)

scenes improvements that boost the Ryzen 9 3900X’s appeal. Some of these 
involve hardware changes, including double the bandwidth of the bus that 

The Ryzen 9 3900X 
features cutting-
edge hardware 
including double bus 
bandwidth allowing 
intra-CPU 
communication 
within the AMD chip.



include the ability to switch between clock states more quickly. Clock-state 
changes in Zen-based CPUs take approximately 30ms, while they take only 2ms 
in Zen 2, according to AMD: The improvement is akin to changing gears more 
quickly in a transmission. To take advantage of this, you’ll need to have the 

A NEW EXPRESS LANE
In addition to a new microarchitecture, two other standout additions roll out 
with the latest Ryzen lineup: support for the fourth-generation PCI Express 
standard for connecting peripherals, and add-in cards and improvements to 
memory speed and latency that help boost the performance of certain graphics-
intensive games.

video cards and storage components like SSDs.

plan to build a new system from scratch with the Ryzen 9 3900X, you’ll also 

increased speeds.

which includes a built-in fan over the chipset to keep things cool, a relatively 
uncommon feature even on high-end gaming motherboards but a common trait 

necessitating active cooling.) The Ryzen 9 3900X is also compatible with many 
existing AM4-based motherboards, though, which means that if you’re looking 
to upgrade just the CPU in your existing Ryzen-based PC, you may not need to 

support with them, however.



Third-generation Ryzen chips also have support for faster memory and caches 

especially important for gamers, since the performance of some games can be 
dependent on a CPU’s ability to access memory, especially at screen resolutions 
below 4K. (At the highest resolutions and detail settings, the graphics card 
tends to be limited.) It’s also an area in which earlier Ryzen chips have been a 

counterparts. PC Labs did some deeper-than-ordinary testing in that regard.

OTHER RYZEN BENEFITS

Razer Chroma peripherals, such as keyboards and mice. Even without Chroma, 

other capabilities, Ryzen Master lets you see the current state of each CPU core 
and highlights which of the cores perform best. This is a boon to overclockers 
who want to boost the clock speed of individual cores, something you can also 
do with precision within Ryzen Master.

The Ryzen 9 3900X 
has a Wraith Prism 
cooling fan system 
with a nifty ring of 
RGB lighting and 
support for Razer’s 
Chroma peripherals.



Utility, but I prefer the visual layout of Ryzen Master. AMD updated the app to 
version 2.0 concurrent with the Ryzen 3000-series third-generation CPU 

Manual modes without restarting your PC.

In addition to the Ryzen 9 3900X, as mentioned, four more third-generation 

All are unlocked for overclocking, but adjusting the clock speeds either 
manually or with AMD’s presets (described below) voids the standard three-

just before E3 2019 and due in September.



LET’S GET TESTING

powerful enough to handle the heat generated from the Ryzen 9 3900X at stock 

for a 12-core CPU. The lowest-end Ryzen Threadripper, the 2920X, by contrast, 

bigger die.

scores, as well as real-world tests using consumer apps including Apple iTunes 

its 12 processing cores and 24 threads. Ryzen 9 excels at Multicore over single-
core scenarios.



CINEBENCH R15

that gauges both the single-core performance and the multicore performance of 
a processor. The resulting scores are proprietary numbers that represent the 
CPU’s capabilities while rendering a complex 3D image.

3900X far outpaces the Core i9-9900K and gives even the Ryzen Threadripper 

more expensive chip, on the more expensive AMD X399 platform, all while 

Also consider the performance delta between the Ryzen 9 3900X and the 

performance on the Cinebench test is quite competitive, albeit less impressive.

POV-RAY 3.7

the Core i9-9900K, albeit a bit behind on the single-core.



Although many complex modern apps are designed to run on multiple cores 
and threads, single-core performance is nevertheless still important when you 
rely on legacy software. Many older games, especially those built on DirectX 9, 
use just one or two cores. And manufacturing variabilities mean that there are 
slight variations in each core’s maximum performance, so better performance 
from each core “lifts all sails,” as an AMD spokesperson puts it.

iTUNES 10.6

iTunes to encode a series of music tracks. This is legacy software in spades—
Apple has already announced iTunes’ extinction—and it’s decidedly single-
threaded, which means that piling on more cores and threads doesn’t help.



Indeed, we see that all the Intel chips in the chart above 
surpassed all the Ryzen chips on this test. Both third-
gen Ryzens did better than their predecessors (better 

when running certain apps.

HANDBRAKE & BLENDER

need it for more than just frag fests. If you’re planning 
to run demanding apps that lap up the Ryzen 9 3900X’s 
cores and threads, check the results of our Handbrake 
and Blender encoding tests and workstation-class 

The Ryzen 9 3900X took just 4 minutes and 20 seconds 

mentioned earlier. This is excellent performance for the 
money, plain and simple.

The Ryzen 9 
3900X did 

well on our 
benchmark tests. 

It boasts 
excellent 

performance for 
the money, plain 

and simple. 



It’s the same story when it comes to Blender, a popular open-source 3D 

take less than a minute to complete.

7-ZIP

test is capable of leveraging all the threads it can get.)



testbed until just before the launch here), which means that in some cases, the 
Ryzen 9 3900X’s performance could be slightly better than shown above. AMD 

like Rocket League.

A PEEK AT GAMING PERFORMANCE
The Ryzen 9 3900X will appeal to content creators relying on heavily 
multithreaded software as well as to 
folks building a tricked-out gaming 
desktop. So we ran a host of games—
cutting-edge and older ones—to see 

test, a simulation that taxes a chip’s 
graphics capabilities. (3DMark reports 
a proprietary score rather than the 
frames per second from the 
benchmarks in the individual games.)

that to show performance at the 
extremes. In the case of the 4K 

CPU comes more into play. Memory 

and 3,400MHz for the Core i9-9900K. 

additional context.



performed nearly identically (within a few frames per second), as you’d expect 
when the game in question relies solely on the video card.

outperformed its main Intel competitor.

cases. In fact, on less-demanding esports games (the ones most watched, by 

both the Ryzen and Intel chips, paired with a high-end video card, are capable 
of driving frame rates in excess of the 144Hz or 240Hz that even the highest-
end gaming monitors can display. Another interesting trend is that the Ryzen 9 

front; too many games and combinations of video cards exist. But with today’s 

gaming situation with the third generation of Ryzen looks a tad improved over 

will be a handful of frames per second on a percentage basis behind its main 
Intel competitor; in others, it’ll be a wash.

who prefer 4K eye candy, the capabilities of the graphics card matter far more 
than the capabilities of the CPU.

AND NOW, OVERCLOCKING
I didn’t get overly deep into overclocking the Ryzen 9 3900X, as we performed 

Ryzen Master a spin.



automatically adjusts voltage, clock speeds, and other settings to eke out as 
much power from the CPU as the system thinks is possible without crashing.

It’s highly dependent on the CPU cooler you’re using, and since we’re using the 
stock cooler, a trivial performance gain isn’t entirely unexpected. But it was an 
improvement essentially gained by a click of a button.

If you’ve got a more aggressive liquid cooler and the time to adjust the clock 
speed of the memory and each core manually, you can likely achieve a better 

however, so I appreciate that AMD includes an automatic feature that will give 
you a small boost. As with any overclocking adjustments, using Precision Boost 

CONCLUSIONS
The AMD Ryzen 9 3900X is an excellent, top-value choice to power a high-end 

comparable performance to the low-end Ryzen Threadripper chips while 

wallet. Even better, it outperforms its main Intel competitor, the Core i9-
9900K, in many multithreaded computing scenarios thanks to its higher core 
and thread count.



If you’re reliant on single-core computing performance with older applications, 
you probably aren’t (and shouldn’t be) looking at a beastly CPU like this one, 
and it’s not a slam-dunk over the equivalent Intel silicon when single-core is 

still holds a small edge here.

That said, these are edge cases. This chip capably rivals the Core i9-9900K and 
the lower-tier prosumer CPUs in AMD’s own Ryzen Threadripper and Intel’s 

thread-count advantage is far from it. And there the Ryzen 9 3900X delivers 
big-time.

Choosing the Ryzen 9 comes down to whether you can leverage those extra 

performance should be near-indistinguishable. (It’s also possible that the new 

discount Ryzen’s cutting-edge features such as PCIe 4.0 support, as well as 
niceties including its slick, bundled cooling fan and backward-compatibility 

the in-box cooler are compelling; you gain a top-performing CPU right now as 

3900X is without peer on value for money in mid-2019. If you can harness all 
the power of this beast, then you won’t regret building your computing world 
around it.

 TOM BRANT 
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Everyone needs a password manager. Most sites you visit insist you create 
a username and think up a password, from dating apps to hyper-secure 
banking websites. The human memory can’t keep up with dozens and 

dozens of these arcane combinations of letters, numbers, and symbols. Some 
folks get the bright idea to use the simplest possible passwords, easy-to-
remember phrases such as “12345678” or “password.” Others memorize one 
superbly random password and use it for everything. Either path is likely to 
make you a victim of identity theft.

With a password manager, you don’t have to remember a strong, unique 
password for every website. The password manager takes care of that and even 
helps you come up with random passwords. We’ve tested and analyzed dozens, 
so you can pick the password manager that best suits your needs.

Roundup: The Best Password 
Managers

SOFTWARE
REVIEWS



All the products in this story earned at least 3.5 stars, 
and all of them cost money, though you can use some of 
them for free by accepting certain limitations. Most free 
tools lack advanced features, but they get the job done. 
Whether free or paid, a password manager is essential 
for everyone.

THE PASSWORD BASICS
The typical password manager installs as a browser plug-
in to handle password capture and replay. When you log 

those credentials. If you’ve saved multiple logins for the 

options. Most also include a browser toolbar menu of 
saved logins, so you can go straight to a saved site and 
log in automatically.

to update the existing record. Some even record your 
credentials when you sign up for a new secure website. 

include password capture and replay automation needs 

Those who are already using a password manager may 

password managers include the ability to export your 
saved data or import from other products, easing the 
process of switching to a new password manager.

Getting all your existing passwords into the password 

weak and duplicate passwords and replace them with 

update process. The most advanced ones can automate 
the password-change process for you.

Most free tools 
lack advanced 

features, but 
they get the job 

done. Whether 
free or paid, a 

password 
manager is 

essential.



When you create a new secure account or update a weak password, you don’t 
want to strain your brain trying to come up with something strong and unique. 
Why bother? You don’t have to remember it. All but one of our top-rated 
products include a built-in random password generator. Make sure your 
generated passwords are at least 16 characters long; too many products default 
to a shorter length.

Entering a password like @2a&AY8mePu8HU@H on your smartphone’s tiny 
keyboard can be tough. Fortunately, most of our top password managers sync 
across all your Windows, Mac, Android, and iOS devices. A few even let you 

master password. Most include some form of two-factor authentication, be it 
biometric, SMS-based, Google Authenticator, or something else.

FILL FORMS AUTOMATICALLY

email address, phone number, and so on. Most of the top-rated products 

you don’t have to type. Think about how many sites you go to that want the 
same information; this feature is a huge time-saver.

knows if the site is storing your deets securely? Equifax certainly didn’t. Let the 

images denoted by the correct color and 
bank logo.



ADVANCED PASSWORD-MANAGEMENT FEATURES
Given that all these products take care of basic password management tasks, 
how can a product stand out from the pack? One handy advanced feature is 
managing passwords for applications, not just for websites. Another is the 
provision of a secure browser that’s designed to protect sensitive transactions 

automating the password-change process is a big bonus.

As noted, these top products let you sync your passwords across all of your 
devices. Some also include a mechanism for securely sharing passwords with 
other users. Some let you share a login without making the password visible, let 

recipient makes a change, it will change the original.

On a grim note, what happens to your secure accounts after you’ve died? A 
growing number of products include some provision for a digital legacy and 
include a way to transfer logins to a trusted individual in the event of your death 
or incapacity.

Logging in with your secure username and password to a website that doesn’t 
use a secure HTTPS connection is a big no-no. Some password managers even 

and snoopers can still learn some things about your activity, such as the simple 
fact that you’re logging in to the secure site and the IP address from which 

private network) service adds an additional layer of protection. Dashlane now 

WHAT’S NOT HERE
As mentioned, every product in this roundup earned at least a 3.5-star rating. 

good, but they’re not quite up there with the very best. Anything with a sub-
three-star score is just not good enough to make the cut. If you’re looking for a 
particular password manager that isn’t in this table, we’ve probably reviewed it, 
but found it wanting in some way. Check at PCMag.com.



because they have their own, separate roundup. LastPass and Myki Password 
Manager & Authenticator are our Editors’ Choice free password managers.

THE TOP PASSWORD MANAGEMENT SOFTWARE

password manager may abandon it, going back to sticky notes or to using the 
same password everywhere. Slick and polished Dashlane boasts a ton of 
features; Keeper Password Manager & Digital Vault has also leapt into the 
winner’s circle, with a full set of advanced features, a sleek and elegant user 
interface, and support for every popular platform and browser. You won’t go 
wrong choosing one of these two Editors’ Choice products. Even the products 
not named as Editors’ Choice have their merits, though; you may prefer one of 
them instead depending on your personal password needs. 

Dashlane
$59.88

L l l l h

EDITORS’ CHOICE

Pros:

protection. Scans Dark Web for compromised accounts. Captures online 
shopping receipts.
Cons:

Internet Explorer.
Bottom Line: The well designed and executed Dashlane makes smart 

One caveat: The price is also going up.

Keeper Password Manager & Digital Vault
$29.99

L l l l h

Pros: Supports all popular platforms and browsers. Two-factor authentication. 
EDITORS’ CHOICE



Cons:
password updates.
Bottom Line: With a strong focus on security, Keeper Password Manager & 
Digital Vault works on all popular platforms and browsers. The latest edition 
brings a new look and all the advanced features you could want.

Bitwarden Premium  
$10.00

L l l l m

Pros: Supports all popular platforms and browsers. Two-factor 
authentication using Yubikey or FIDO. Generates TOTP codes for 2FA-
supporting sites. Analyzes passwords and security. Inexpensive.
Cons: Edge extension not working correctly. Support for iOS somewhat 
limited. Full-scale secure sharing costs extra.
Bottom Line:
authentication and can serve as an authenticator itself. This password manager 
costs little more than the impressive free edition and gives you quite a lot.

LastPass Premium 
$24.00

L l l l m

Pros:

Cons:

Bottom Line: With LastPass Premium, you get all the powerful features of the 
free LastPass, along with a handful of enhancements you don’t necessarily need. 
Stick with the free edition.

LogMeOnce Password Management Suite Ultimate 
$39.00

L l l l m

Pros: Syncs across Windows, macOS, Linux, iOS, and Android. 

are unique and patented.
Cons: Some features cost extra. All-features installation quite expensive. Vast 
number of features may overwhelm users.
Bottom Line:



features than any competing product. However, we’re not convinced those 
features are all necessary, strictly speaking, and enabling them all makes the 
product very expensive.

Password Boss  
$29.99

L l l l m

Pros: Syncs across Windows, macOS, iOS, and Android devices. 
Secure sharing and password inheritance. Two-factor authentication. Security 
Dashboard. Fills web forms.
Cons:

Bottom Line:
and includes advanced features, such as secure sharing and password 
inheritance. It’s worth your consideration.

Sticky Password Premium 
$29.99

L l l l m

Pros: Syncs across devices. Secure no-cloud Wi-Fi sync available. 
Captures oddball logins. Two-factor authentication. Manages application 
passwords. Online console manages trusted devices.
Cons:

Bottom Line: Sticky Password Premium does everything you’d expect from a 
password manager, though it lacks advanced features such as digital 
inheritance. If you choose the unusual no-cloud Wi-Fi sync, your passwords 
never leave your home network.

AgileBits 1Password 
$35.88

L l l h m

Pros: Apps for Windows, macOS, Android, and iOS. Secure yet 
simple authentication when adding new devices. Two-factor authentication. 
Extensions for most browsers. All-platform Chrome extension.
Cons:
Bottom Line:
all your devices. It’s not quite as automated as many competitors, but it’s still a 
slick, easy-to-use utility.



Authentic8 Silo 
$10.00

L l l h m

Pros: Local browser is completely insulated from all web-

Cons:
password managers.
Bottom Line: Authentic8 Silo completely insulates your browser from 
malicious websites and also manages your passwords. You can use it on 

RoboForm 8 Everywhere 
$19.95

L l l h m

Pros: 

application passwords.
Cons: Limited import capability. User interface can be confusing. Password 
generator defaults aren’t optimal. Limited two-factor authentication.
Bottom Line: RoboForm 8 Everywhere adds new features like digital 

top product.

NEIL J. RUBENKING  



FEATURES

BY TOM BRANT



The question of whether (and when) to buy your child a smartphone is 
fraught with concerns over responsibility, online safety, and much 
more. The same goes for buying a laptop, with an additional important 

selection of recommended models. And many elementary and middle schools 
consider them essential educational tools and equip classrooms with machines 
for their students. 

to use it at home, too, both for fun (messaging their friends, watching videos, 

poorly made. All of our recommended models cost less than $600.

WHICH OPERATING SYSTEM?

should I choose?

This is not the traditional Mac versus Windows debate. New Apple laptops 

compromise for both of you.



gets older and more responsible, you can easily upgrade to the full version of 

friendly features such as display lids that double as whiteboards.

ASSESSING RUGGEDNESS
These unique features transform ordinary cheap laptops into school-friendly 

most important attribute is a rugged case.

anywhere close to this price range.



the laptops of a decade ago useless if they spent more than an hour or so away 

Intel processors.

KEY PARTS TO LOOK FOR

laptop, which in turn determines the processor, storage, and memory 



conventional laptop.

TIME FOR FUN: WHAT ABOUT GRAPHICS AND GAMES?

Oregon Trail, solving math problems as they begin to understand how long and 
challenging the trail was or researching fur-trading companies to learn about 
the economic concepts of monopolies and supply and demand.



OUR RECOMMENDATIONS

it easier to monitor activity and set ground rules such as disallowing computer 

Acer Chromebook 514

L l l l m

$349.00

Pros:

Cons:

Bottom Line:

Acer Chromebook Spin 11
L l l l m

$399.99

Pros: Rugged enough for school use. 

Cons:
stylus. Imperfect Android compatibility.

Bottom Line:

EDITORS’ CHOICE

EDITORS’ CHOICE



Asus Chromebook C523
L l l l m

$379.99

Pros: 

Cons:
lighting. Poor audio output.
Bottom Line: 

HP Chromebook x2
L l l l m

$599.99

Pros:

Cons:
Mediocre cameras.
Bottom Line: 

Dell Chromebook 3189 Education 2-in-1
L l l l m

$349.00

Pros:

administration and features.
Cons:

Bottom Line:
convertible laptop, with a long-lasting battery, a multimode hinge, and enough 

EDITORS’ CHOICE

EDITORS’ CHOICE



Acer Chromebook 11 (2018)
L l l h m

$269.99

Pros:
mostly plastic build.
Cons: Modest-at-best processing performance. 

Touchpad is inconsistent.
Bottom Line:

surprise you with speed, but its low price gets you a well-made chassis and 

Asus VivoBook Flip 14 (TP401CA)
L l l h m

$399.99

Pros: 

good audio.
Cons: 

Bottom Line: 

Dell Inspiron 11 3000 Series 2-in-1 (3179)
L l l h m

$249.99

Pros:
port. Touch screen. Attractive design.
Cons: 

Relatively short battery life.
Bottom Line: 
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FEATURES

BY TOM BRANT, JOHN BUREK  



When you’re a student, a laptop is as essential as your textbooks and 
school ID—and not just because of your school work. It should also 
be able to handle your big extracurricular activities: keeping up 

with your social networks, streaming movies, listening to music, posting 
photos, gaming, and video chatting with the ‘rents back home. Of course, the 
best laptops for college students last for the long haul, preferably through four 
years of undergrad and maybe a year of grad work.

they won’t drain your savings account. Here are the basics you should keep in 
mind while looking at a laptop for college.

RESEARCH YOUR COLLEGE

system requirements. They may have hard-and-fast hardware 
recommendations (or not).

Some colleges and universities want their students equipped with Windows-
based laptops to cut down on software incompatibility issues or to keep 
technical support concentrated on one platform. Others don’t care which 
operating system you use, whether it’s Windows, macOS, or even Linux. Some 
institutions have on-site computer repair centers that service laptops purchased 

time will be much quicker at one of these facilities than if you were to send it 
overnight to the original manufacturer.

particular vendors and include extensive 

amount from your laptop purchase. So you 
might want to look into the campus store 
before you hit your local superstore or 

favorite online seller.



WEIGHT MATTERS
Not every student will agree, but depending on how far you’ll haul it every day, 
a big-screen notebook may not be such a good idea.

It’s nice to have a mini home theater in your dorm room or play the latest 
games in big-screen 1080p glory, but a 6-pound-plus laptop with a 15-inch or 
17-inch screen will be a chore to haul across campus while you’re running from 

than convenience, a super-thin ultraportable could be the way to go.

display works as long as you understand that full webpages and productivity 
applications will require more scrolling to navigate, and fonts will appear 
smaller than they do on larger screens, assuming they carry the same resolution 

Essays, research papers, and chatting with your classmates will take up most of 

crucial. When you venture smaller than a 13-inch laptop, you run the risk of not 
getting the same typing experience. The easiest way to ensure you have the best 
keyboard is to stop by a brick-and-mortar store and spend some time typing on 
prospective picks.



If you do decide to buy a smaller, less expensive laptop, 
it’s probably worth investing in a standalone keyboard 
you can keep at home or in the dorm for when you need 
to do a lot of typing. A desktop monitor you attach via 
HDMI could be a nice complement, too.

HOW MUCH POWER DO YOU NEED?

budgets and usage cases. You can choose one that 

or you can select one that plays to both strengths. Intel’s 

Lake” Core CPUs (all various forms of 8th Generation 

If you want all-day battery life and spend most of your 
time in a web browser, consider a Chromebook. They 
typically run on low-powered processors (mostly Intel 

the kinds of workaday online tasks at which 
Chromebooks excel. But if performance ranks high on 
your list, a Windows 10 or macOS machine with an Intel 
Core i5 or Core i7 CPU will give you the most oomph.

If you want all-
day battery life 

and spend 
most of your 

time in a web 
browser, 

consider going 
with a 

Chromebook.



Not all Core i5 and i7 chips are created equal. The ones ending in “H” or “HQ” 
are the highest-performance chips, typically found in larger gaming-focused 

meant for use in thinner, portable machines. More performance means more 
generated heat, which generally requires a more substantial chassis and support 
gear to cool the chip.

If you like playing games in your downtime, you might want to splurge on a 
gaming laptop. Most general-purpose machines won’t have the kind of discrete 
graphics chip (GPU) necessary to make the hottest AAA game titles look good 

starting at around $700 with a decent Nvidia GeForce GTX or (less commonly) 
AMD Radeon RX GPU for playing games at 1080p and moderate or better 

applications, but like high-powered processors, they also feast on the battery.

The good news is, in most other cases (unless, say, you’re an architecture major 
with a heavy reliance on CAD software), integrated graphics solutions should 

processors of most budget and midrange laptops. Today, that means some form 
of Intel integrated graphics: Intel HD Graphics, Intel UHD Graphics, or Intel 
Iris or Iris Plus graphics. Our reviews detail their comparative performance 
levels, but none is a match for even a moderate dedicated GPU.



STORAGE: SSDS ARE TOPS
With the increasing prevalence of cloud storage and web applications, having 
plentiful local storage space is less vital now than it used to be, but you should 
still make sure your laptop meets your needs. If you plan to install a lot of 

you don’t foresee needing all that local storage or are content with leaving a lot 
of your work online, you can get by with a laptop with less space.

hard drive because you get more storage for less money, it will be noticeably 
slower than a snappy solid-state drive (SSD). The higher cost and lower capacity 

recommend SSDs for laptops that are carried around campus a lot, since they 
are impervious to drop damage. They’re a lot faster than hard drives, too, and 
give a laptop a much snappier feel.

The good news is: By plugging an external hard drive into one of your laptop’s 
USB ports, you can add more space whenever you need it. Although you 
probably won’t have to do this unless you’re a video junkie or an aspiring 

installations topping 40GB or 50GB, a small SSD can get eaten up fast. You’ll 
want to think about that before you buy a machine with, say, a 256GB SSD 

complete them.

BATTERY LIFE: HOW LONG MUST IT HOLD OUT?

extracurriculars. A few school-oriented laptops come with multiple battery 
options. Most, though, have only one, and it’s non-removable.

removable batteries are an option (increasingly they are not, alas), think about 
getting a second one or a larger “extended” one, if available. The more “cells” 
the battery contains within a given model line, the better the battery life.



A big battery adds some heft, but the weight gain is worthwhile if it means 
leaving the system unplugged from dawn until dusk. We test battery runtime 
with nonstop video playback on every laptop we review, so you can get a good 
idea of relative endurance between models.

WHAT ABOUT CHROMEBOOKS?
In the past several years, we have seen a strong push by Chromebook 
manufacturers into the education market. Chromebooks have evolved from 

full feature sets. If your school puts its coursework in the cloud, a Chromebook 

longer battery life.

It’ll likely cost you a lot less than other types of notebooks. Chromebooks 
typically cost between $200 and $300 (although higher-end models can go for 
as much as $1,000). Just be sure you have ready access to stable Wi-Fi, as there 
is scant local storage on these systems, and you have to plan ahead to use them 

only Chrome OS apps and (in the case of more recent Chromebooks) Android 
apps from the Google Play store. But a Chromebook could also be a good, 
inexpensive second laptop you carry around campus to take notes, while your 
beastly gaming rig (or desktop gaming PC) hangs back at the dorm or at home.



2-IN-1S FOR SCHOOL
In recent years, a new category of laptop has emerged. 
Hybrids, also known as 2-in-1s, function as traditional 
clamshell-style laptops and can transform into tablets 
when your task requires more mobility. Some (generally 

keyboard out of the way, usually by rotating all the way 
around its hinge. Others (“detachables”) let you dock 
the tablet/screen portion of the PC with an accessory 
keyboard for laptop-like functionality.

If you’re considering a detachable 2-in-1 design, make 
sure the keyboard base is included in the price. In some 

WHAT ABOUT WINDOWS 10 S?
You probably won’t run across Windows 10 S in your 
shopping, but it’s good to know what it is, since it’s most 
often encountered in education environments. 

system is a locked-down version of Windows, aimed at 
preventing inadvertent malware downloads. It’s 
compatible with any app in the Windows Store, but it 
doesn’t allow third-party Windows programs unless you 
convert your laptop to full Windows 10 Home or Pro. 
You can easily switch to the full version of Windows 10 
using the Microsoft Store app, but a fee may apply, 
depending on your device, and you won’t be able to go 
back to Windows 10 S once you convert. Also, this 
version of the OS supports only the Edge browser.

Windows 10 S comes preloaded on portables such as 
the Microsoft Surface Laptop (a $999 ultraportable 

ships with straight-up Windows 10) and the consumer 
versions of the Microsoft Surface Go.

Hybrids, also 
known as 2-in-
1s, function as 

traditional 
clamshell-

style laptops 
and transform 

into tablets for 
more mobility.



A WORD ON WARRANTIES
Almost every laptop you might buy today is backed by at 
least a one-year warranty on parts and labor. Extended 
warranties are also available, but whether they’re 
worthwhile depends on what kind of user you are.

For starters, the standard warranty doesn’t cover 
accidents caused by a spilled drink or a hard fall. Most 
manufacturers sell accident coverage as a separate plan, 
on top of extended warranties that supplement a 
standard one, so you might end up spending close to 

maximum three-year extended warranty ($250), while 

four years.

In our opinion, if the warranty costs more than 15 

spending the money on backup drives or services that 

course, you can’t put a price on peace of mind. In rare 
instances, the logic board or the display—the most 
expensive pieces of a laptop—can fail and cost you half of 
what the laptop is worth in repairs. Faulty components 

that is probably more about regular wear and tear.

READY FOR OUR RECOMMENDATIONS?
So, what’s the best laptop to get for school? There are 
more choices on the market today than ever before, and 
slogging through them can be daunting. No worries, 
though: We did the work for you. Read on to check out 
the hottest laptops to grace the dorm room, classroom, 
and quad for this school year. (We kept the pricing below 
$1,000, with the exception of the latest MacBook Air, 
which we consider the best value in the current MacBook 
Pro line for most Apple-loyal students who don’t need 
heavy processing power.)

If the warranty 
costs more 

than 15 
percent of the 

price, you’re 
better off 

spending the 
money on 

backup drives.



Dell XPS 13 (9380)
$899.99

L l l l l

Pros: Compact and classy. Beautiful rose-gold-
and-white color scheme. 4K touch screen. Two 
Thunderbolt 3 ports plus USB-C.
Cons: No HDMI or USB Type-A ports. 4K 

display isn’t the best for battery life. Loaded models get pricey.
Bottom Line: Dell moves the webcam to where it always should have been, 

(9380) is, indisputably, the best ultraportable laptop you can buy.

Asus VivoBook S15 S530UA
L l l l m

$699.99

Pros:
action works well. Plenty of ports. Comfy keyboard. 
Fingerprint scanner.
Cons: Poor webcam quality. Awkward touchpad.
Bottom Line:
lots of color options, and a unique hinge design 
that keeps it running cool and quiet, the Asus VivoBook 
S15 is a winner for students and casual buyers alike.

HP Chromebook x2
L l l l m 

$599.99

Pros:
screen. More lap-friendly than tablets with 
kickstands. Strong performance and good 
battery life.

Cons: Expensive. No backlit keyboard. Mediocre cameras.
Bottom Line: It could use a $50 or $100 price cut, but HP’s pioneering 
Chromebook x2 detachable joins Google’s $999 Pixelbook as the elite of the 

EDITORS’ CHOICE

EDITORS’ CHOICE

EDITORS’ CHOICE



Lenovo Legion Y530
L l l l m

$949.99

Pros: Aggressive price. Slim, sturdy build is nice 
for the money. No garish gamer aesthetic. 

average keyboard.
Cons: GTX 1050’s performance ceiling with demanding 

games is limited. Smallish 256GB SSD in this model.
Bottom Line: Lenovo’s Legion Y530 tops today’s class of budget gaming 
laptops with a sleek, distinctive build, alongside solid performance and a full 
feature set.

Lenovo Yoga 730 (13-Inch)
L l l l m

$799.99

Pros: Thin and light. Comfortable keyboard and 
touchpad. Two Thunderbolt ports. Quick charging. 
Good everyday computing performance.
Cons: Slightly bulky in Tablet mode. Screen 
bounces in Laptop mode. No SD card slot.
Bottom Line: The Lenovo Yoga 730 convertible laptop is a small but worthy 
iteration on its already-excellent predecessor, with better computing 
performance and a subtle redesign.

Acer Swift 5
L l l l m

$999.99

Pros:
1080p screen. Good battery life.

Cons: No Thunderbolt 3 port or SD card slot. 

Bottom Line: The lightest 15.6-inch laptop 
the world has ever seen, Acer’s 2.2-pound Swift 5 is a design landmark whose 
portability outweighs its minor imperfections.

EDITORS’ CHOICE

EDITORS’ CHOICE



Apple MacBook Air (2018)
L l l l m

$1,199.00

Pros:
comfortable Force Touch trackpad. Secure boot 
capability. Two Thunderbolt 3 ports. Excellent 

battery life.
Cons:

Y-series, not U-series, CPU. No touch screen. No USB Type-A ports or dedicated 

Bottom Line: 
Retina display and updated components, making it a sleek ultraportable laptop 
worthy of its pioneering predecessor’s name.

Microsoft Surface Pro 6
L l l l m

$899.00

Pros: Speedy new 8th Generation Intel processor. Good 
battery life. Premium feel. Sleek all-black color 
option. Brilliant display. Well-
implemented kickstand.
Cons: Minimal changes from 
previous model. As ever, keyboard sold 
separately. Not ideal for in-lap use. 

Bottom Line: With a modest speed boost and a new color choice, the 
Microsoft Surface Pro 6 hasn’t changed much from the previous iteration, but 
what we loved about this 2-in-1 convertible then, we still love now.
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FEATURES

BY JILL DUFFY 



Note-taking apps are not created equal in concept or in abilities. While 
a solid note-taking app is a necessary piece of any suite of 

half the challenge.



apps and additional functionality in this rookie service.

PRICING AND PLANS

than any other note-taking and syncing app. While 

Transitioning 
from Evernote to 

OneNote is 
tough. Structural 

differences can 
make it difficult 

to map one set of 
notes to the 

other app.



FEATURES WORTH HAVING

and a title, not the actual contents.



TAKE NOTES, SYNC, AND GO

FEATURED NOTE-TAKING APP REVIEWS

Evernote
L l l l m

Free basic tier, numerous premium tiers

Pros:

Cons:
Bottom Line: Evernote has long been one of the best productivity apps. Even 

Microsoft OneNote (Web)
L l l h m

Free, $34.99 per year, $69.99 per year

Pros: 

Cons:

notebook level.
Bottom Line: OneNote is a feature-rich note-taking and syncing app, and it 

EDITORS’ CHOICE



Quip
L l l h m

Free, $30 a month

Pros:

Cons: 

Bottom Line:

Bear (for Mac)
L l l m m

Free, $14.99 per year

Pros:

Cons:
selectively sync to iOS devices. Syncing requires paid plan.
Bottom Line:

Simplenote (Web)
L l l m m

Free

Pros: 

Cons:

Bottom Line: 



Zoho Notebook (for Mac)
L l l m m

Free

Pros:

Cons:

Bottom Line:

Google Keep (Web)
L l h m m

Free with Google account

Pros:

Cons:

Bottom Line: 
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FEATURES

BY JAKE LEARY



S tudying abroad is a rite of passage (and tremendous privilege). It’s a 
chance to explore new places, meet new people, and experience new 
soul-rending, sleep-killing anxieties; but, if you’re smart, you can nix 

some pre-and post-departure paranoia by packing the right gear. 

Some gadgets (say, smartphones and laptops) are obvious travel companions. 
But others, including portable batteries and mobile hotspots, may not seem 
essential until you’re stranded in the Italian countryside with no Wi-Fi and 
waning battery life. You can’t go overboard—you still need room for those 
knickknacks you promised Mom, making luggage space a valuable commodity. 
So let this list serve as a space-conscious checklist.

SMARTPHONE
Of course you need a phone! You shouldn’t cavort around an unfamiliar city 
without ready access to maps, music, and emergency numbers. (Granted, you 
probably shouldn’t roam your hometown without those things either.) Whether 
you choose Apple or Android, there’s no shortage of capable phones to help you 
stay in touch with your friends and family.

If you’re willing to shell out the big bucks, pick up the Apple iPhone XS Max, 
PCMag’s best phone of 2019; it packs a stellar camera, long-lasting battery, and 
whip-quick processor into a sleek shell. Plus, most of your friends probably 
have an iPhone, and iMessage makes it easy to catch up over Wi-Fi. If you 
prefer an Android device, the Google Pixel 3 is a compact, gorgeous choice. 

While you’ve got phones on the brain, don’t forget to swap your home-country 
SIM card for an appropriate one. 



LIGHTWEIGHT LAPTOP WITH GOOD BATTERY LIFE
You’ll be more mobile while abroad. You may have to commute to classes, and 
you’ll spend tons of time wandering your temporary home. But if you’re 
schlepping a 5-pound gaming laptop, travel will seem more like a chore than a 
carefree adventure. 

A lightweight computer such as the Dell XPS 13 (9380) or the Acer Swift 5 can 
save you a lot of pain, especially since you probably won’t need a super-
powerful device to get through your daily social-media scrolling or TV binging 
(and essay writing). Buying a cheap Chromebook and leaving your bulky 
Alienware stateside may also serve you well. Both the Asus Chromebook Flip 
(C302CA-DHM4) and the Acer Chromebook 514 are lightweight with 10-plus-
hour batteries.

Don’t worry about CPU power. There’s plenty of time to play Doom Eternal 
when you get home; for now, go out and see the world. 

For more details and recommendations, read “The Best Laptops for College 
Students” in this issue.

HIGH-QUALITY CAMERA
Yes, the Pixel 3 has a damn good camera, but your smartphone can’t compete 
with the real deal. Imagine all the incredible tableaus waiting for you abroad; 
don’t you want to remember them in perfect detail?

Instead, consider a bridge camera, a device for prosumers and professionals 
who want an near-SLR quality without the size. The Panasonic Lumix DMC-

the Lumix’s 25x zoom and 1-inch sensor.

MOBILE HOTSPOT
The pay-per-day Roaming Man U2 Global 4G Wi-Fi Hotspot can alleviate some 
of your data woes; its fast, reliable network and long battery life can help you 
circumvent dicey public WI-Fi and keep you connected in data-less zones so 
you can check Google Maps, refresh your emails, or download the daily 
Crossword Puzzle. Just be careful; the Roaming Man’s price adds up over time, 



PORTABLE CHARGER
You never know where you’ll end up. The allure of a new restaurant or 
previously unexplored museum may be too strong to ignore, and hey, when in 
Rome, right? But all-day exploration will exhaust you and your devices, too. 
There’s nothing worse than getting lost in a foreign country with a dead phone 
in your pocket and no one to ask for help. 

unexpected diversion; it’s small and supports Qualcomm’s Quick Charge 3.0 so 
you can refuel your device in no time. It’s PCMag’s Editors’ Choice for mobile 
batteries; but if you’re looking for something with more oomph, check out the 

PORTABLE HARD DRIVE
Abroad, everything becomes an adventure and a mystery. There’s so much to 
see, so much to document, so much that could go wrong—such as losing your 
passport or ID. Though cloud storage (via Google Drive or Microsoft One Drive) 

backups of visa documents, passport photos, and other assorted goodies kept 

Seagate Backup Plus Ultra Touch.



NOISE-CANCELING HEADPHONES
There will come a time when you’ll want the world to shut up so you can be 
homesick in peace. Unfortunately, that’s not possible, but you can shut out 
some of the noise with a pair of noise-canceling headphones such as the Bose 
QuietComfort 25, a PCMag Editors’ Choice that will silence everything from 
honking cars to snoring roommates. 

UNIVERSAL ADAPTER
In America, every outlet has that Munchian, three-hole shape; not so across the 

fry your precious tech. Snag a universal adapter to circumvent this issue. The 

option. It includes surge protection and has two USB ports. 

DIGITAL LUGGAGE SCALE
You’ll thank me for this one later. A digital luggage scale lets you weigh your 
bags before you get to the airport (do you really want to be the person holding 

avoid bag fees?). Luggage scales are portable and can save you tons of money 
and frustration, but be careful—they’re fragile and may go on the fritz if they’re 
hit too hard. 

EREADER 

together, you’ll probably want an eReader. Space is at a premium, and you’ll 
still need books for classes, so why pack “Intro to Italian Culture” and the entire 
“Dune” series when you can bring a single, pocket-sized Kindle Paperwhite 
(2018); it’s the best reading experience you can get for the price and unlike the 
slightly cheaper Kindle (2019), the Paperwhite has a higher-resolution screen 
and can survive up to an hour in fresh water. Plus, you’ll be traveling quite a bit, 

tolerable like a good book (and loads of hand sanitizer). Amazon’s eReaders can 
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FEATURES

BY ESTHER SCHINDLER 



Women who aim to get ahead in the tech industry—or simply to 
survive corporate life, for that matter—often feel alone, lacking 
work friends or other tech women to call upon in times of need. 

concluded that 48 percent of women in tech reported a marked lack of mentors 
and advisors.

here to reassure you that you aren’t alone. There are plenty of ways for women 
in tech professions to connect with one another, whether for moral support or 

the time. One commonality among all of these organizations and communities 



CONVERSATION AND COMMUNITY



search of more.

ORGANIZATIONS

If you’re a fan of 
mainstream 

social media 
communities, 

check out 
Women in Tech 

(WIT) on 
Facebook and 

LinkedIn.



entrepreneurship. They host events, conferences, and workshops, such as 

entrepreneurial women. Related organizations, with varying services, include 

support, mentorship, training, networking opportunities, and access to industry 

conference hosted at a university.



connects professionals with women worldwide.

shared stories of women working in technical roles as well as conference and 

NEWSLETTERS AND OTHER INFORMATION SOURCES

postings, scholarship opportunities, and much more.

or change it.



BUSINESS AND CAREER RESOURCES



speaking opportunities. To make yourself a little more 

dominated industries.

scholarships and other funding opportunities for 

support girls and women to enter computing. One 
recent award supported a project that provides Tech-in-

To make 
yourself more 

searchable for 
keynoting 

conferences, 
consider adding 

yourself to 
Women Who 

Keynote. 
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7 Simple Steps for Cleaning 
Up Your Google Drive BY JILL DUFFY

GOOGLE DRIVE
TIPS & HOW TOS



1. SET YOUR DEFAULT VIEW

2. CREATE A SKELETON OF FOLDERS

You can organize 
Google Drive 

files by putting 
them into 

folders, both 
conceptual and 

actual, to 
find what 
you need.



3. CREATE SUBFOLDERS

4. USE COLOR

If you’ve 
created folders 

but are stuck 
trying to figure 

out which 
subfolders to 

make, perhaps 
you don’t need 

them yet.



5. ADD STARS TO FREQUENTLY USED FILES AND FOLDERS

6. MOVE IMPORTANT “SHARED WITH ME” FILES



7. DUMP THE TRASH
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The longer trash 
builds up, the 
less likely you 

are to have total 
faith that 

everything 
should be 

utterly 
destroyed.



As wonderful as the internet can be, it also lies to us every day. Fake 
reviews—seemingly legitimate reviews created by the seller or a paid 
lackey—are becoming harder to spot. We now make more and more of 

our purchases online, so if you’re not careful, fake reviews can end up costing 
you serious money.

The good news is that there are solutions. Though Amazon and other 
e-commerce sites have been hesitant to wade into these reviews, others have 
rushed in to do the work for them. Just as we have tools to spot fake news, we 
also have ways to identify phony reviews. 

How to Spot a Fake Review 
on Amazon  BY JASON COHEN  

FAKE REVIEWS
TIPS & HOW TOS



HOW TO SPOT A FAKE REVIEW

real thing. Be on the lookout for overly positive or overly 

these similar-looking reviews are posted around the 
same time, they’re likely unreliable.

accompanies legitimate reviews to combat fake ones. 

actually purchased the item they are reviewing.

HOW TO REPORT A FAKE REVIEW
If you happen across a suspicious review, you can report 
it to the e-commerce website and mark it for 
investigation and possible removal.

Amazon, Best Buy, and Walmart make it easy by asking 

However, this simple system doesn’t allow for depth or 

Steam, on the other hand, allows you to write a 
message. Just click on the review’s Recommended/Not 
Recommended banner to view the full review. Click the 

Other websites require you to log into an account before 
you can do anything about a review. You must sign into 
Yelp before a report option is even made available, 
while TripAdvisor lets you start a report, but you must 
sign in with your email, Facebook, or Google account to 
see it through.

Be wary of very 
brief five-star 

and one-star 
reviews. If a 

bunch are 
posted at the 

same time, 
they’re likely 

unreliable.



Facebook Marketplace and eBay allow you to report sellers, but there are 

ways to report abuses of any kind.

FAKESPOT
The online tool Fakespot rates how reliable product pages are on Amazon, Best 
Buy, Google, Sephora, Steam, TripAdvisor, Walmart, and Yelp. Fakespot’s 
algorithm looks at both review and reviewer, analyzing language, previous 
reviews, and purchase history to determine trustworthiness.

Just copy and paste the page’s URL it onto the Fakespot website, and it will 
investigate the link. Once it’s done, Fakespot spits out a grade that should tell 
you whether the page has reliable information.

product rating. This grade won’t tell you if the product in question is actually 
good or bad, but it will allow you to make a more informed decision.

webpage with the push of a button. Fakespot is also available as an app for iOS 
and Android, where pages can be shared through a web browser to the app for 
quick analysis.

REVIEWMETA
Another tool, called ReviewMeta, works pretty much the same way as FakeSpot, 

paste the URL in question, but in this case, ReviewMeta does not hand out a 
grade for the webpage. Instead, it eliminates the reviews it deems unreliable 
and replaces Amazon’s aggregate rating with one from ReviewMeta.



ReviewMeta’s algorithm. After the website analyzes a 
page, you can go into the grading mechanics and adjust 
how categories are weighted. The site also provides 
detailed breakdowns—complete with graphs—to 

or Edge to quickly analyze a webpage and receive a 

your phone.

THE REVIEW INDEX

aggregating tech product ratings on Amazon and Steam 
and can still determine if a product’s score has been 

directly on the words it parsed from reviews. At the 

grade at the end.

REVIEW SKEPTIC
Created by researchers at Cornell University, Review 

learning to identify fake hotel reviews. This is a simple 
online tool that gives you a quick true or false indicator 
when you pop a URL into the website. Review Skeptic 
claims it has achieved 90 percent accuracy.

Review Skeptic 
is a simple 

online tool that 
gives you a 

true or false 
indicator  when 

you pop a URL 
into the site.
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Getting Started With Project 
Management  BY JILL DUFFY

P roject management is a tough job. Teams and organizations are trying 
to work leaner, and often that means eliminating a dedicated project 
manager. While it’s still possible to earn an advanced degree in the 

be an overwhelming experience, there’s so much powerful software for project 
management on the market that a small project or two may not require a 
project manager at all.

If you don’t have much experience managing projects, here are some pointers to 
get you started. Many thanks to Peter Clarkson, formerly of Maestro 
Development, and Jason Westland, CEO of ProjectManager.com, for their 
insight on an earlier version of this article.

PROJECT MANAGEMENT
TIPS & HOW TOS



1. Make Sure You Have a Project
Before you start trying to manage a project, make sure you have one! That 
advice may sound simple, but I’ve heard it time and time again from expert 
project managers.

A project is a set of tasks with a start date, end date, and deliverable. A 
deliverable can be, for example, a physical product or functioning website. 

all the tasks to someone else and receive something back at the end, you’ve got 
yourself a project.

Sometimes people confuse ongoing work with projects, so let me give a few 
examples of ongoing work to make it clear. Writing new content for a website 
every week is ongoing work, even though you could look at the production of 
one single piece of writing as its own little project. Providing maintenance 
support for code is ongoing work. Answering customer emails or phone calls is 
ongoing work.

2. Have a Discovery Period

it’s a period of time when the people requesting the project explore what they 
want to do or make and why. It could be a meeting, a series of meetings, or an 
open period of time for exploration.



Below are some questions to explore while you’re in discovery.

• 
• What is its purpose?
• What outcomes do you want?
• What resources do you have to take on this project?
• 

your resources?

3. Define the Scope
You might hear an experienced project manager say, “If it’s not in the scope, it’s 
not in the project.”

Every project needs a locked-down list of all the facets, assets, features, 
deliverables, and other details associated with the project. Once it’s locked 
down, you cannot add to it. For example, if you’re building a house, the scope 

many windows there will be, how many stairs, light switches, and so forth.

Projects need a clear scope before you begin so no one tries to add anything 
that’s outside the scope once you’ve started. Adding to a project’s scope after it 

adding tasks to a project, it might cease to become a project—it might just 
become ongoing work.

conversations between the client and potential lead or manager of the project.

4. Hold a Kickoff Meeting

This meeting sets the tone for the work ahead and makes sure everyone on the 
team has clear information about what they’ll be doing and why.

page, you want to be sure you have a clear grasp of the project and scope so that 



these four things: project scope, players and their roles, 
deliverables, and milestones.

We’ve already talked about project scope. For players 
and their roles, the project lead introduces teams and 

meeting is an ideal time to discuss hierarchy, that is, 

A discussion of the deliverables will overlap with the 
discussion of hierarchy because you must determine 
who will receive each deliverable.

Milestones are points in a project that show clear 

completing the foundation poured and set might be a 
milestone. When you have the frame in place, that’s 

should know what the project milestones will be even if 
you don’t have dates locked down. Sometimes you need 
other team experts, such as the programming lead or 

meeting with a rough idea of your deadlines, but give 
each team lead a chance to weigh in and make 
adjustments to them.

During a kickoff 
meeting, the 

project lead 
should define 4 

things: scope, 
players and
their roles, 

deliverables, 
and milestones.



5. Map Out Your Project’s Deadlines
Earlier, we talked about how every project has a start 

date. The end date should mark the absolute conclusion 
of all the work. No work on the project happens after 

players (such as the project manager and team leads) 

and plot them onto a calendar between the start date 
and end date.

If you’re using project management software, this is 
when you’ll start using it. Put all your important dates 
and documents into the app. Now is also the right time 
to invite the team to join the software. Once people join 
the app, they can receive assignments, update their 
progress, and collaborate in other ways.

6. Set Expectations for Communication

project, it’s important to keep lines of communication 
open. Whether your group has a full-time project 
manager or not, the main point of contact for the 
project needs to encourage and facilitate 
communication. It’s not a bad idea to hold another all-
hands meeting before the project full ramps up so that 
people can ask any remaining questions.

No work  on the 
project 

happens after 
the deadline 

date. It’s a 
hands-off, 

pencils-down 
moment.



Set expectations for communication early. Will team 
leads submit a weekly update on their team’s progress? 
How many all-hands meetings will you have during the 
course of the project—sometimes they’re not necessary 

teams within a project, such as the design team or the 
programming team, have recurring check-in meetings 
where everyone recaps what they’ve done recently and 
raises any potential problems. The earlier people voice 
potential problems, the better everyone’s chances are of 
thwarting them.

MOVING FORWARD
Armed with these tips for getting started, you can dig 
into the meat of the project. Project management 
software goes a long way to helping keep everyone 
involved in the project up to date on its progress. 
However, it also takes a good amount of human 
interaction, and as much clarity about the project and 
all of its details as possible.
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better the 
chances are of 

thwarting 
them.



Washington Tops List of States 
With Most UFO Sightings Per 
Capita  BY ANGELA MOSCARITOLO

If you’re searching for signs of alien life, head to Washington state. 
According to a new analysis by SatelliteInternet.com, Washington is the 
state with the most UFO sightings per capita: For every 100,000 people in 

Washington, some 78 have reported seeing a UFO. That works out to 5,894 
UFO sightings in the state.

Montana comes in at number two for UFO sightings, with around 77 sightings 
per 100,000 people, followed closely by Vermont. Alaska and then Maine round 

To compile its list, SatelliteInternet.com used the National UFO Reporting 
Center’s online database to get the number of UFO sightings in each state, then 

THE WHY AXIS
WHAT’S NEW NOW



More UFO sightings have been reported in 
California (13,559) than anywhere else in 
the US, but the Golden State ranks 
number 22 per capita with 34 reports for 
every 100,000 people, according to 
SatelliteInternet.com.

Looking to avoid aliens? Head to Texas, the 
state with the fewest number of UFO 
incidents per capita. Aliens apparently don’t 
prefer the Deep South: Louisiana, Georgia, 
Mississippi, and Alabama are also near the 
bottom of the list.

Skeptical of aliens and UFOs? 
SatelliteInternet.com said there’s been a 

you a believer.

Meanwhile, NASA is ramping up its search for alien life with plans to send a 
nuclear-powered drone to explore Saturn’s moon Titan, which scientists believe 
may harbor organic life.
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