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News TECH NEWS AND TRENDS THAT WILL 
AFFECT YOU TODAY AND BEYOND.

for customers who don’t want to 

Unfortunately, the actual price of Office 2019 will have to wait. BY MARK HACHMAN

M icrosoft would really like you 

to sign up for one of its 

productivity subscriptions: 

Office 365, or better yet, the 

new Microsoft 365 (go.pcworld.com/m365). 

But for those old fogies who prefer 

standalone software, Microsoft announced 

Office 2019 on Tuesday.

Office 2019 will ship in the second half of 

2018, Microsoft said, with a preview version 

scheduled for mid-2018. The Office 2019 

suite will include the standard complement of 

IMAGE: MICROSOFT
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Office apps: Word, Excel, PowerPoint, 

Outlook, plus server apps like Exchange, 

SharePoint, and Skype for Business. 

Presumably, Microsoft will offer different 

versions of Office 2019 (including a version 

for the Apple Mac), but executives didn’t say.

Microsoft calls Office 2019 a suite of 

“perpetual” apps, because customers will pay 

for them with a one-time fee, rather than a 

recurring subscription. (Microsoft did not 

announce a price for Office 2019, though 

Amazon sells a single copy of Microsoft Home 

& Business (go.pcworld.com/mhb) for $210.) 

Microsoft would prefer customers to sign up 

for Office 365 instead, which encourages 

customers to pay for Office on a monthly or 

annual basis, with new features and patches 

arriving regularly. With Office 365, you’ll pay 

more, but the payment will be spread out over 

a longer period of time: Microsoft’s Office 365 

Home costs $100 per year, for example.

Owning a perpetual license to, say, Word, 

is enough for some. Basic functions like 

spell-checking don’t change much from year 

to year. But Microsoft periodically adds new 

features to the versions of the Office apps that 

ship with Office 365. Office 2019 will add 

these new features—including improved 

inking, data analysis for Excel, Morph and 

Zoom transitions for PowerPoint, and more—

but they’ll be more like a snapshot in time. 

After some future cut-off date, Microsoft will 

stop adding features.

Microsoft provides another advantage to 

Office 365 subscribers: Even if a customer 

buys a $70 Personal subscription, that license 

is technically available to more than one 

device: one PC, one tablet, and one phone. 

Office 2019 can be installed only on a single 

PC. That’s important, as users who don’t have 

a valid Office license installed on a device can 

only view, not edit, documents.

Microsoft said, however, that the 

company realizes that not every customer 

wants to move to the cloud. “Office 2019 will 

be a valuable upgrade for customers who feel 

that they need to keep some or all of their 

apps and servers on-premises, and we look 

forward to sharing more details about the 

release in the coming months,” Jared Spataro, 

the general manager of Office, wrote in a 

blog post (go.pcworld.com/obp) that was 

released during Microsoft Ignite, the 

company’s conference for business 

professionals in Orlando, Florida.

What this means for you: It’s no secret that 

Microsoft would like you to view Microsoft 

Office as a utility bill--a necessity that you 

need to budget and pay for, year after year. 

Many, many features within Office, however, 

are designed for a particular set of users, and 

go unused otherwise. There’s really no right 

answer: If you’d like all the latest Office 

features, you’ll probably want to subscribe to 

Office 365. But if you’re pretty sure that the 

basic Office apps will cut it, maybe Office 

2019 is for you. 
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Why the Internet is worried 

Microsoft will gladly sell you Office 365 for the rest of your life, but movies or music, 

maybe not so much. BY MARK HACHMAN

T he question rattled around the 

Twitterverse: Now that Microsoft 

has unexpectedly shuttered 

Groove Music Pass (go.pcworld.

com/gmp), can it be trusted to sustain other 

consumer products and services? 

It’s not an idle question. Every cancelled 

consumer product—the Zune music player, 

Windows phones, the Microsoft Band—

resurfaces the same angry protest: Doesn’t 

Microsoft care about consumers?   

If “care” means app development, yes: 

IMAGE:MICROSOFT
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Both the Zune and Groove Music Pass 

evolved into reasonably good services, even 

if few used them. If “care” refers to marketing, 

though, you already know the answer: In 

general, no. And if you follow the money—

which in this case, comes mostly from 

Microsoft’s enterprise businesses—that’s most 

likely the real reason why no Microsoft 

consumer service can feel completely safe. 

WHEN PUSH COMES  
TO SHOVE, ENTERPRISE 
WINS OUT
While Microsoft’s first love may have been 

consumers, its attention quickly turned to 

businesses. Windows lost its explicit 

consumer focus after Windows XP, and like 

two other tentpole products, Skype and 

OneDrive, it evolved to serve both consumers 

and businesses. Windows phones—what’s 

left of them—evolved from consumer 

products into productivity devices. And 

Microsoft often ignored consumer 

marketing—even as Apple took aim at 

Windows’ hegemony, again and again.

Today, Microsoft sells more to businesses 

(go.pcworld.com/smtb) and enterprises than 

it does to consumers. The emphasis today is 

on subscriptions and abstract services, rather 

than on shrinkwrapped products it can put on 

Though few people used it, Groove Music Pass was a good, if not great music service, with 
recommendations and downloadable music. But who knew about it?
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store shelves. Its watchwords are Microsoft 

365, Azure, artificial intelligence and bots, 

not PCs and phones. So-called “consumer” 

devices like the Surface are really aimed 

toward business customers, exceptions like 

the Surface Laptop nothwithstanding. Still, PC 

executives questioned Microsoft’s 

commitment to the Surface line (go.pcworld.

com/mcsl) during a business event this week 

in Venice, Italy.

When Microsoft does address consumers, 

though, the company at times seems almost 

bipolar, manically throwing 100 albums at 

consumers for free (go.pcworld.com/acff), 

than lapsing into a funk where a flagship app 

is hardly updated for months (go.pcworld.

com/ahum). For every affordably priced 

Surface Laptop, a Microsoft Band or Windows 

phone disappears. Microsoft Stores used to 

be showcases for the Surface, 

Windows Phone, and Xbox. 

Today, filled mostly with 

partner devices, they’re more 

like a smaller version of Best 

Buy. Would anyone be truly 

surprised if Microsoft Stores 

were the next to go?

IF YOU’RE A 
MICROSOFT 
MOVIES 
CUSTOMER,  
THINK AGAIN
All this has to make you 

wonder which approach Microsoft will take 

with its other products and services. We can 

probably safely agree that “tentpole” 

products, like Windows, Skype and 

OneDrive, serve enough business customers 

that Microsoft will leave them intact. 

Groove Music subscribers may enjoy a 

smooth transition to Spotify, but it’s unclear 

whether other services would have it as easy. 

Purchased MP3 files, even albums, take up 

relatively tiny amounts of storage space, and 

Microsoft’s plan to transfer them to Spotify 

was well thought-out. But how much music 

have consumers bought from Microsoft? 

Those hundred albums? More? The vast 

majority of customers probably never bought 

more than a few gigabytes’ worth.

If you subscribe to Microsoft’s Movies 

service, though, the storage space and 

Did Microsoft’s Band 2, shown here on display in 2016, die because 
of Microsoft’s lack of marketing, or just a general decline in fitness 
bands? Either way, it hasn’t been replaced.
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bandwidth costs begin to add up. HD 

movies clock in at 3GB to 

4GB, and a bundle of all six 

Pirates of the Caribbean 

movies can run 25GB. That 

may be nothing compared to 

the size of the average online 

Xbox game, but the average 

Movies consumer would be in a 

jam if the service went under.

For now, everything we’ve heard 

out of Redmond indicates that movies, 

TV, and ebook sales will remain intact and 

will continue to be sold to customers. As of 

January 1, however, Microsoft’s Music tab will 

disappear from the Windows Store app, 

leaving just Apps, Games, Movies/TV, and 

Books. The absence will be noticeable, and 

consumers will wonder: What’s next?

FORKING THE CUSTOMER: 
XBOX OR MIXED REALITY?
If you’re rooting for Microsoft to increase its 

engagement with consumers, you can’t be 

happy with the scenario that will play out this 

fall: In a sense, Microsoft will ask its customers 

to decide between first-generation mixed-

reality hardware such as a $499 Samsung 

Odyssey head-mounted display (go.pcworld.

com/ohmd), or a comparably priced $499 

Xbox One X (go.pcworld.com/xoxo).

On one hand, you have the most powerful 

game console in existence. On the other, 

there’s mixed reality, with headsets for those 

who either couldn’t afford an HTC Vive or 

Oculus Rift or who chose to wait. Windows 

mixed reality devices will offer SteamVR 

games, including Superhot, Space Pirate 

Trainer, Arizona Sunshine, and more. And 

they’ll obviously run Windows apps. But it is 

completely insane to think that the untapped 

market for mixed reality is large enough to 

support not one, not two, but five different 

hardware partners (go.pcworld.com/ohmd) 

and their individual devices. 

It’s too early to know whether any one 

HMD maker will make enough off the first 

generation of devices to invest in a second—

or blink and bow out. But everyone 

potentially stands to lose. If partner 

investment is wasted, support fizzles; then 

consumers feel cheated. Meanwhile, 

Samsung’s Odyssey Windows mixed reality 
device goes up against the Xbox One X this fall, 
for the same $499 price tag.



NOVEMBER 2017   PCWorld   13

someone at Microsoft could conclude that 

consumer products aren’t worth the effort, 

save for the Xbox.

Microsoft’s relationship with consumers 

arguably reached its zenith about 2015, when 

Microsoft co-developed Windows 10 with its 

fans as part of a multi-device strategy that 

included Surface tablets, third-party PCs, the 

HoloLens, a hopeful future for Windows 

phones, and more. Since then, Microsoft’s 

reputation has come back down to earth: 

Windows phones essentially died, the 

HoloLens disappeared, promised Windows 

features were delayed or cancelled, and 

services like Groove are ending. 

Right now, this is the future of Microsoft, not you.

I don’t think that Microsoft’s loyal fans want 

to give up on Microsoft, any more than its 

consumer businesses enjoy shuttering the 

products and services they provide. 

Underappreciated perks like Microsoft Rewards 

(go.pcworld.com/plmr), Xbox Live Gold, Xbox 

Games with Gold, Forza Motorsport 6: Apex 

(go.pcworld.com/fm6a) and the free, periodic 

upgrades to Windows all reflect Microsoft’s 

existing commitment to the consumer. 

But Microsoft’s inexorable move toward 

the enterprise leaves its consumer businesses 

vulnerable, with the exception of the Xbox. 

And as its customers wake up to that reality, it’s 

hard to see how the situation will improve. 
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CCleaner hacked with malware: 
What you need to know 
More than 2 million users possibly at risk. BY MICHAEL SIMON

I t seems that CCleaner, one of 

PCWorld’s recommendations for the 

best free software for new PCs (go.

pcworld.com/fspc), might not have 

been keeping your PC so clean after all. In an 

in-depth probe of the popular optimization 

and scrubbing software, Cisco Talos (go.

pcworld.com/ssct) has discovered a 

malicious bit of code injected by hackers that 

could have affected more than 2 million users 

who downloaded the most recent update.

On Sept. 13, Cisco Talos found that the 

official download of the free versions of 

CCleaner 5.33 and CCleaner Cloud 

1.07.3191 also contained “a malicious 

payload that featured a Domain Generation 

IMAGE:THINKSTOCK
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Algorithm as well as hardcoded Command 

and Control functionality.” What that means is 

that a hacker infiltrated Avast Piriform’s official 

build somewhere in the development 

process build to plant malware designed to 

steal users’ data.

Cisco Talos suspects that the attacker 

“compromised a portion of (CCleaner’s) 

development or build environment and 

leveraged that access to insert malware into 

the CCleaner build that was released and 

hosted by the organization.” As such, 

customers’ personal information was not  

at risk.

In a blog post (go.pcworld.com/iabp) 

by vice president of products Paul Yung, he 

states that the company identified the 

attack on Sept. 12 and had taken the 

appropriate action even before Cisco Talos 

notified them of their discovery. Yung says 

the attack was limited to CCleaner and 

CCleaner Cloud on 32-bit Windows 

systems—fortunately, most modern PCs will 

likely be running the 64-bit version. 

Yung assures customers that the threat has 

been resolved and the “rogue server” has 

been taken down. He also says Piriform has 

shut down the hackers’ access to other 

servers. Additionally, the company is 

moving all users to the latest version of the 

software, which is already available on the 

company’s website (though the release 

notes (go.pcworld.com/ttrn) only mention 

“minor big fixes.”)

On September 21, Avast (go.pcworld.

com/s21a) revealed that the malware was 

designed to deliver a second-stage payload 

to infected computers in specific 

organizations, and at least 20 machines 

across eight companies contacted the 

command and control server. “Given that the 

logs were only collected for little over three 

days, the actual number of computers that 

received the 2nd stage payload was likely at 

least in the order of hundreds,” Avast says.

Cisco Talos (go.pcworld.com/ctas) also 

studied the malware’s command server and 

reports that it was attempting to infiltrate 

PCs in technology organizations, including 

Intel, Samsung, HTC, VMWare, Cisco 

itself, and others. You can see the full list 
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below. Cisco Talos suspects the attackers 

planned to use the malware to conduct 

industrial espionage. 

WHAT TO DO ABOUT 
CCLEANER MALWARE
Personal users can download CCleaner 5.34 

(go.pcworld.com/pucd) from Avast’s website 

if they haven’t already done so. Previous 

releases are also still available on the 

company’s website, but the infected version 

has been removed from the company’s 

servers. You’ll also want to perform an 

antivirus scan (go.pcworld.com/paas) on 

your computer. If you’re affected, Cisco Talos 

recommends using a backup (go.pcworld.

com/ruab) to restore your PC to a state prior 

to August 15, 2017, which is when the hacked 

version was released. 

The impact on you at home: While personal 

users within the target area shouldn’t see any 

impact from this attempted attack, it’s still a 

scary notion. While Avast got in front of the 

issue and resolved it without incident, smaller 

companies might not be able to react so 

quickly. For example, earlier this year, it was 

found that a breach at Ukranian software 

company MeDoc was responsible for the 

NotPetya (go.pcworld.com/mdwr) 

ransomware. Ransomware is becoming a 

troubling trend, and if hackers are able to 

infect infect update servers they can spread 

malware to as many machines as possible. 
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The massive data breach can be an opportunity to do some cleanup and implement 

security recommendations. BY LUCIAN CONSTANTIN and BRAD CHACOS

I f you had a Yahoo account in 2013, 

your name and password were stolen.

Yahoo expanded the scope of its 

massive data breach (go.pcworld.

com/ymdb) on Monday. In December, the 

Internet giant announced a hack that affected 

over a billion accounts, making it by far the 

largest data breach in history. Now, the 

company says that every Yahoo account in 

existence in 2013—more than 3 billion—was 

breached. The hackers walked away with 

password hashes that can be easily cracked.

If you’re a Yahoo user you should consider 

your password compromised and should take 

all the necessary steps to secure your 

account. You should follow all of Yahoo’s 

recommendations (go.pcworld.com/fayr), 

such as changing your password and 

IMAGE:YAHOO
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watching for suspicious account activity, but 

here are a few more advanced tips that you 

should have in mind.

1. NEVER REUSE 
PASSWORDS
There are many secure password 

management solutions (go.pcworld.com/

spms) available today that work across 

different platforms. There’s really no excuse 

for not having unique, complex passwords for 

every single account that you own. If you do 

want memorable passwords for a few critical 

accounts use passphrases instead: sentences 

made up of words, numbers and even 

punctuation marks.

According to Yahoo, this breach 

happened in August 2013, at a time when the 

company hadn’t yet switched to the more 

secure bcrypt password hashing algorithm. 

As a result, most passwords that were stolen 

are in the form of MD5 hashes, which are 

highly vulnerable to cracking.

If you made the mistake of using your 

Yahoo password elsewhere and haven’t 

changed it yet, you should do so immediately 

and review the security settings of those 

accounts too. It’s very likely that hackers have 

already cracked your password and had three 

years to abuse it.

2. TWO-FACTOR 
AUTHENTICATION 
EVERYWHERE
Turn on two-factor authentication (go.

pcworld.com/otfa)—this is sometimes called 

two-step verification—for any account that 

supports it, including Yahoo (go.pcworld.

com/siiy). This will prompt the online service 

to ask for a one-time-use code sent via text 
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message, phone call, email or generated by 

a smartphone app when you try to access the 

account from a new device. This code is 

required in addition to your regular 

password, but Yahoo also has a feature 

called Account Key (go.pcworld.com/fcak) 

that does away with regular passwords 

completely and instead requires sign-in 

approval via phone notifications.

Two-factor authentication is an important 

security feature that could keep your account 

secure even if hackers steal your password.

3. DON’T SAVE EMAILS YOU 
DON’T NEED
Because space is no longer a problem with 

most email services, users tend to never 

delete emails. While that’s extremely 

convenient, it’s not a very good idea, because 

it allows hackers to easily discover what other 

online accounts are tied to that address by 

searching for sign-up or notification emails 

from various online service providers.

Aside from exposing the link between 

your email address and accounts on other 

websites, sign-up and notification emails can 

also expose specific account names that 

you’ve chosen and are different from the 

email address.

You might want to consider cleaning 

your mailbox of welcome emails, password 

reset notifications and other such 

communications. Sure, there might be other 

ways for hackers to find out if you have an 

account on a certain website, or even a 

number of websites, but why make it easier 

for them to compile a full list?

4. CHECK YOUR EMAIL 
FORWARDING AND 
REPLY-TO SETTINGS
Email forwarding is one of those “set it and 

forget it” features. The option is buried 

somewhere in the email account settings 

and if it’s turned on there’s little to no 

indication that it’s active.

Hackers know this. They only need to gain 

access to your email account once, set up a 

rule to receive copies of all your emails and 

never log back in again. This also prevents the 

service from sending you notifications about 

repeated suspicious log-ins from 

unrecognized devices or IP addresses.

Another technique that attackers might 

use to get a copy of your emails is to change 

the reply-to address in your email settings, 

although this is noisier and can be spotted 

more easily than a forwarding rule.

The reply-to field is included in every 

email message that you send and allows the 

recipient’s email client to automatically 

populate the To field with an address you 

chose when they hit reply. If a hacker changes 

the reply-to value with an address that he 

controls, he will receive all email replies 

intended for you and these typically include 

the original emails that you sent.

In order to ensure that you also get 
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those replies, the attacker can set up a 

forwarding rule in their own email account 

and automatically forward those replies to 

your address.

5. PHISHING FOLLOWS 
BREACHES
Large data breaches are typically followed by 

email phishing attempts, as cybercriminals 

try to take advantage of the public interest in 

such incidents. These emails can 

masquerade as security notifications, can 

contain instructions to download malicious 

programs that are passed as security tools or 

can direct users to websites that ask for 

additional information under the guise of 

“verifying” accounts.

Be on the lookout for such emails and 

make sure that any instructions you decide to 

follow in response to a security incident came 

from the affected 

service provider or 

a trusted source. 

Official Yahoo 

emails are easily 

recognizable in the 

Yahoo Mail 

interface because 

they are marked 

with a purple Y 

icon.

In the future, be 

selective in what 

personal 

information you choose to share and which 

websites you choose to share it with, even 

when those websites are legitimate. There’s 

no guarantee that they won’t be hacked in the 

future and you simply don’t know how 

securely they store your details.

In Yahoo’s case, the compromised 

account information includes names, email 

addresses, telephone numbers, dates of birth 

and, in some cases, unencrypted security 

questions and answers. These details can be 

used to impersonate you or to authenticate 

you on other websites. 

Don’t provide real answers to security 

questions, if you can avoid it. Make 

something up that you can remember and use 

that as answer. In fact, Yahoo doesn’t even 

recommend using security questions 

anymore, so you can go into your account’s 

security settings and delete them. 
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Better thermals and 8th-generation Intel CPUs make a difference. MELISSA RIOFRIO

T he he HP Spectre x360 13 is 

already one of the most popular 

360-degree convertible laptops, 

and it’s about to get faster and 

cooler, thanks in part to Intel’s latest 

8th-generation Core CPUs (go.pcworld.

com/8gcc). Announced Wednesday, the 

refreshed Spectre x360 13 also offers greatly 

improved thermals and other nice tweaks. 

PRICES, FEATURES AND 
SPECIFICATIONS
The Spectre x360 13 will ship on October 29 

with a starting price of $1,150, including a 

color-matched pen. Best Buy will begin taking 

pre-orders October 4. Multiple configurations 

will be available, but we’re listing below the 

specs we were given for the higher-end 

model ae013dx:

IMAGE:HP
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CPU: Intel 8th-generation Core 

i7-8550U, a quad-core CPU with a 

1.8GHz base clock and turbo 

boost up to 4GHz. Core i5 CPUs 

will also be available.

RAM: 16GB LPDDR3 SDRAM

Storage: 512GB PCIe NVMe M.2 

SSD

Display:

•  13.3-inch backlit 4K (3840x2160) 

IPS touch display with Corning 

Gorilla Glass NBT and a very thin 

bezel.

•  There’s also a FHD (1920x1080) display 

option that costs less and offers Sure View, a 

security feature that lets you obscure the 

display image from the sides so other 

people can’t peek.

Graphics: Intel UHD Graphics 620

Ports and peripherals:

•  One USB 3.1 (Gen 1) Type A

•  Two Thunderbolt 3/USB-C

•  Micro SD card reader

•  There’s a fingerprint reader on the right 

side, which HP says is a better position for 

using in any of the Spectre x360 13’s 

modes.

•  The front-facing webcam is HP’s TrueVision 

HD IR model with integrated dual mics, 

supporting Windows Hello facial 

recognition.

Chassis material and colors: CNC machined 

aluminum in Natural Silver, or Dark Ash Silver 

with copper accents.

Dimensions (inches): 0.53 H x 12.04 W x 

8.56 D

Weight: 2.78 pounds

Battery:

•  3-cell, 60Whr lithium-ion polymer

•  HP claims up to 10 hours from the 

4K-equipped ae013dx, depending on 

use case.

•  The top battery life of 16.75 hours is claimed 

with a lower-end configuration: An Intel Core 

The HP Spectre x360 13 gets a refresh with 8th-generation 
Intel Core CPUs and better thermal management.
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i5-8250U with Intel Graphics 620, 8GB of 

RAM, a 256GB SSD, and FHD display.

•  HP’s Sleep and Charge feature lets you 

recharge the battery up to 90% within 90 

minutes if you charge when the laptop is 

shut off. When the battery hits 90%, the 

charging slows to regular speed.

THERMAL IMPROVEMENTS
HP made some big changes to the thermal 

design of the new Spectre x360 13. Most 

noticeably, the vents move from the side to 

the hinge area to avoid heating your hands.

HP representatives also said fan noise was 

a common complaint—users called it 

distracting and said it detracted from the 

audio experience. HP built in a thermal sensor 

combined with a hyperbaric chamber. The 

sensor takes an average heat reading for the 

system rather than focusing on the CPU. As a 

result, HP claims, the fan should run less 

frequently.

You may also hear big improvements in the 

audio. HP added a discrete amplifier and 

increased the number of speakers from two to 

four, allowing better audio in any mode. 

Among 360-degree laptops we’ve reviewed 

recently, we’ve experienced impressive sound 

from the Lenovo Yoga 720 (go.pcworld.com/

ly72), and the opposite from Samsung’s 

Notebook 9 Pro (go.pcworld.com/sn9p). The 

Spectre x360 has room to compete.

A CROWD OF 
CONVERTIBLES
The HP Spectre x360 13’s update is coming 

at an important time. Intel’s 8th-generation 

Core CPUs are appearing in a new crop of 

laptops (including the Spectre x360 13) that 

promise to be thinner, more powerful and 

more battery-efficient, removing many of the 

form factor’s limitations. The Spectre x360 13 

also has more 360-degree competition than it 

used to, so it has to keep evolving to stay on 

top. We’ll let you know what we find out if 

we’re able to test this model. 

HP moved the  
Spectre x360 13’s  
vents from the side  
panel to the hinge area, to  
avoid exhausting hot air onto  
user’s hands. 



24   PCWorld   NOVEMBER 2017

NEWS

Farewell, AIM: AOL Instant 
Messenger is signing off 
permanently
AIM’s final away message. BY BRAD CHACOS

I t’s the end of an era that realistically 

ended a decade ago. On Friday, AOL 

announced (go.pcworld.com/aolf) 

that AOL Instant Messenger (AIM) 

will shut down permanently on December 

15, 2017.

When I heard the news, my mind flashed 

back to the boxes full of America Online CDs 

in every store, to the dubstep-like beeps and 

boops of a 28.8K modem connecting to the 

Internet, and AIM chat rooms providing a 

real-time connection with people around the 

world long before social networks 

accomplished the same task.

But the rise of social networks like 

Facebook and Whatsapp were the final nail in 

IMAGE:OATH
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AIM’s coffin. The company acknowledges 

that the times aren’t just a-changing now 

that we’re in the smartphone era—they’ve 

already been altered forever. “AIM tapped 

into new digital technologies and ignited a 

cultural shift, but the way in which we 

communicate with each other has 

profoundly changed,” writes Michael 

Albers, VP of communications at Oath (the 

Verizon brand that gobbled up AOL).

AOL discontin-

ued active AIM 

development in 2012 

(go.pcworld.com/

adi2), and cut off 

third-party apps (like 

Adium, Trillian, and 

Pidgin) earlier this year 

(go.pcworld.com/

pety). And AOL 

Instant Messenger 

isn’t the only turn of 

the century vanguard 

to fall on hard times; 

Microsoft shut down 

MSN Messenger (go.

pcworld.com/msnm) in 2014, while Yahoo 

Messenger closed up shop last year (go.

pcworld.com/usly).

An AOL help page (go.pcworld.com/

olhp) says you’ll continue to have access to 

your @aim.com email address, but there’s 

no way to save or export your AIM buddy list 

for posterity. 

So pour one out for AIM. Who could’ve 

guessed that AOL’s dial-up Internet business 

would outlast (go.pcworld.com/ibwo) the 

one-time chat giant? If you’re looking for an 

all-encompassing AIM alternative, this handy 

Chrome extension (go.pcworld.com/thce) 

lets you access Whatsapp, Facebook 

Messenger, Skype, Slack, Google 

Hangouts, Discord, Steam chat and more 

from a single window.  

The company acknowledges 
that the times aren’t just 
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and Oreo to take Android back 
from its partners
The Pixel is Google’s way of saying, “Our Android is better than yours.” BY MICHAEL SIMON

W ith the Pixel 2, Google’s 

message is clear: For the 

best Android experience, 

come to us. 

Call it the Google stamp of approval. 

Where the Nexus phones were born of 

partnerships with the likes of HTC, Huawei, 

and LG, Google’s name was purposefully 

absent. They were “pure” Android phones. 

Even though the Pixel 2 and 2 XL are 

manufactured by HTC and LG, respectively, 

the ‘G’ logo on the back is there to remind us 

that it’s Google through and through. As 

Mario Queiroz recalled at the October 4  

event: “We set out to design a phone 

ourselves because we believed we could 

make the smartphone experience better.” 

Simply put, the Pixel phones are about 

Google first, Android second.

When Google launched the original Pixel, 

IMAGE:ADAM PATRICK MURRAY
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it loaded it with features no other phones 

had: Google Assistant, Daydream support, a 

killer camera experience, years of updates. It 

would take months for the best features to 

trickle down to the rest of the Android 

universe, offering but a small taste of what it’s 

like to use Google’s vision for what Android 

should be.

A year later, Google’s doubling down on 

all of it.

THE BEST OF GOOGLE 
BUILT-IN
On the surface, Google is still playing nice 

with its biggest Android partners. There’s a 

promise from Google that Samsung, HTC, 

LG, and others will release an Android 8 Oreo 

update before the end of this year, not next. 

Then there’s Project Treble (go.pcworld.com/

ttpt), which aims to take much of the heavy 

lifting away from future Android updates.

Google’s message with the Pixel 2, 

though, is that you can do better. Google is 

no longer content to sit on the sidelines while 

manufacturers sell millions of phones based 

on bastardized versions of its Android vision. 

Its billion-dollar purchase (go.pcworld.com/

ibdp) of HTC’s smartphone team proves that 

point. It’s basically saying, “You can get a 

watered-down Android experience with the 

Note 8 or the V30. Or you can get the best 

end-to-end solution from us.”

Google also makes a subtle distinction, 

where its idea of ‘the best’ focuses more on 

the software than the hardware. Even before 

Google showed off a single device, it braced 

us for a harsh reality: Nothing you see will be 

revolutionary. “The playing field for hardware 

components is leveling off,” Google’s Rick 

Osterloh said.

Osterloh continued with a thinly veiled 

reference to Samsung and Apple’s ongoing, 

tit-for-tat battle for best flagship phone. “I 

don’t envy those of you who have to write 

reviews for a bunch of smartphones with very 

similar specs.... Core features are table stakes 

now.” Osterloh has a point: The Note 8 is 

easily the best phone Samsung has ever 

made and arguably one of the best 

smartphones ever, but its software is still its 

weakest link.  

ANDROID AS INTENDED
The Pixel 2 won’t turn heads like the Galaxy 

S8 or iPhone X, but it might be the best 

Android phone ever made. Not just 

Android at its purest, like Nexus phones 

represented, but the version of Android you 

can’t get anywhere else. No one is buying a 

Galaxy phone for the Samsung Experience, 

but Google thinks people will choose the 

Pixel for what it brings to Android. And this 

The Pixel 2 won’t turn heads 
like the Galaxy S8 or iPhone X, 
but it might be the best Android 
phone ever made.
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year, it’s in the form of apps and features, 

not UI tweaks.

In fact, the Pixel 2 doesn’t technically run a 

new version of Android Oreo at all. But 

compare it to the version running on a Nexus 

6P, and the differences are clear. The 

Launcher has been tweaked to put the search 

bar in a logical position and spotlight 

upcoming events. There’s an exclusive 

preview of Google Lens. A squeeze-to-

launch-Assistant gesture. And it has a neat 

camera app trick that simulates bokeh with 

just a single lens.

Mind you, none of these things are 

groundbreaking. Other manufacturers have 

done background blurring without the use 

of a second camera. Widgets let you put 

your calendar entries on your home screen. 

Bixby Vision uses the camera for identifying 

books, wine, and buildings. But none of 

those features are as well integrated as 

Android is on the Pixel. Samsung may have 

built a Bixby button into the 2017 Galaxy 

phones, but I guarantee more people will be 

squeezing their Pixel phones to launch 

Assistant. It’s Android as Google intended: 

fully integrated with Google services in a 

seamless manner. 

Active Edge on the Pixel 2 lets you squeeze to launch Google Assistant.
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THE ULTIMATE UPDATER
The best feature of the Pixel didn’t even get a 

mention on the stage yesterday. According to 

the tech specifications for the Pixel 2, the 

phones are guaranteed to get three years of 

operating system updates, a jump from the 

previous Pixel’s two-year promise. That 

means when Android Rolo or Ring-Dings 

launches in 2020, today’s Pixels will be able 

to install it on day one. 

Three years of Android OS updates is a 

big deal—an iOS level of commitment that no 

other Android phone offers. You can spend 

$800+ on an Android phone from any other 

manufacturer and you’re 

only really certain to get 

one major update. Even a 

near-stock phone like 

Essential still hasn’t 

pushed out an Oreo 

update more than a month 

after its public release. The 

Pixel 2 is the first Android 

phone that obsoletes 

obsolescence. 

At some point over the 

next year, Google Lens will 

land in the Play Store, and 

the Pixel 2 launcher will 

appear in the Play Store. 

Maybe Google will even 

add portrait mode to the 

Google Camera. But the 

experience still won’t be 

the same as using a Pixel 2. Perhaps this will 

force other manufacturers to stay closer to 

stock Android to stay relevant. No amount of 

Pixel pressure is ever going to rein in 

Samsung, but maybe it’ll spur them to deliver 

timelier and longer updates. 

If Google were launching Android today, I 

have little doubt that it would be a Pixel-only 

OS. Google has slowly been reining in 

Android’s openness, and in many ways, the 

Pixel 2 is the ultimate fork, one that separates 

the original from the imitators. If it works, 

Android as we know it may never be the 

same. 

The Pixel 2 XL is one of the first phones to run Android Oreo and it’ll be 
the first to run Android P, Q, and R too.
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How loot boxes are turning 
full-priced PC games into 
pay-to-win games of chance
The loot boxes in Star Wars Battlefront II, Forza 7, and Shadow of War are a new low.  

BY HAYDEN DINGMAN

S upply Crates. Battlepacks. Nitro 

Crates. War Chests. Prize Crates. 

Card Packs. Pioneer Crates. Treasure 

Chests. Loot Boxes. Whatever you 

call them, they’re the latest controversy to hit 

gaming. Not a new controversy by any means—

these so-called “gacha mechanics” (go.pcworld.

com/scgm) have cropped up in mobile games 

for almost a decade, been banned by a number 

of countries, and even made appearances on 

desktop. Valve’s Team Fortress 2 has featured 

them since 2010, for instance.

But the discussion around loot boxes has 

become frenzied this past month, thanks to 

three games in particular: Forza Motorsport 7, 

Middle-earth: Shadow of War, and Star Wars 
Battlefront II. 

Let’s recount their sins.
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WOLF IN WOLF CLOTHING
Forza Motorsport 7 ($60 on Amazon, 

go.pcworld.com/fm7a) used to feature a 

difficulty-based reward system. The more 

“Assists” you turned off (i.e. Throttle Assist, 

anti-lock brakes, the optimal path for your car 

to follow) the more credits you’d earn and the 

more cars you could purchase. This system 

was dismantled in Forza 7 (go.pcworld.com/

dif7), replaced with Prize Crates and “Mods,” 

or limited-use cards that reward you for 

specific actions during a race. And an 

announcer that urges you to purchase said 

Prize Crates. The game was actively designed 

to be worse in order to cram in loot boxes.

Microsoft also briefly killed the old VIP 

system. Basically, those who bought VIP in 

previous Forzas would always earn twice as 

many credits per race—a permanent paid 

booster, basically. Kind of gross, but that’s how 

it worked. For Forza Motorsport 7, Microsoft 

tried to replace this with five limited-use VIP 

cards, good for 25 races total, where credits 

would be doubled. After much outcry, this 

system was rolled back and will eventually be 

replaced with the old 2X booster.

Middle-earth: Shadow of War ($60 on 

Amazon, go.pcworld.com/me60) goes one 

step further and sells you in-game items. These 

aren’t too dissimilar from the microtransaction-

style boosters people have been forced to 

accept in recent years, except for the fact 

everything you receive is random. Loot Chests, 

for instance, pop out “two pieces of gear, 

including at least one Rare.” What pieces of 

gear will those be? Nobody knows! If you 

don’t get what you need, you’ll have to sink 

more money into the damnable machine and 

hope your luck is better the second (or third, or 

fourth, or fifth) time around.

Star Wars Battlefront II ($60 on Amazon , 
go.pcworld.com/sw60) is worst of all, 

though. Over the weekend EA ran Battlefront 
II’s open beta/faux-demo, and it was the first 

chance for many to see how the new Star 

Card system works. In a word: Poorly.

In the original 2015 Battlefront (go.

pcworld.com/o15b), Star Cards were 

consumable pieces of equipment you 

attached to your soldier to gain special 

abilities—a vehicle-damaging ion shot, for 

instance, or a limited-use sniper rifle. Star 
Wars Battlefront II features a full class system 

however, and so this type of Star Card didn’t 

make much sense anymore. There’s no use 

having a sniper rifle Star Card if you have a 

sniper class, after all.

Certain Star Cards still modify a class’s 

equipment—say, replacing a grenade with a 

remote-detonated explosive—but the more 

problematic ones give direct boosts to a 

class. In space battles, for example, an X-Wing 

or TIE Fighter might have a card that grants a 

two-percent weapon damage boost.

“Two percent? That doesn’t sound that 

bad,” you might say—and you’re right. Cards 
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have tiers though, so while the “Common” 

version of that card is a two-percent boost, 

the “Legendary” version of the same card is a 

whopping ten percent. Yes, at any moment, 

any fighter you square off against in a 

multiplayer match could have weapons that 

do ten percent more damage than you—and 

it’s all based on random chance.

Cards drop from loot boxes, or 

“Starfighter Crates” as Battlefront calls them. 

(There are also “Trooper Crates” and 

“Allegiance Crates,” plus “Daily Crates,” 

which are rewarded for playing the game 

each day.) Cards are not rewarded based on 

the class you play, so if you’re unlucky you 

could end up with a bunch of garbage for a 

class you never touch. It also has made 

leveling meaningless—unlike Overwatch, 

there’s no crate reward for gaining a level, 

which is utterly bizarre.

Classes also have levels that are different 

from your own global level. The catch: 

Classes only level up when you have a certain 

number of cards for them. If you have a full 

roster of cards for the “Assault” trooper class, 

for instance, you’ll unlock extra slots to put 

those cards in—up to a total of three.

Because class levels are tied to how many 

cards you have, and because more boxes 

means more chances for cards, EA is 

essentially giving people a chance to buy 

their way to better equipment—not just 

different equipment, like in past Battlefield 

games with their paid shortcuts, but 

straight-up better. We’re talking a gun that 

shoots 40 percent longer without 

overheating, an officer class that regenerates 

nearby allies’ health with 40 percent less 
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delay, abilities that refresh 28 percent faster.

It’s gross. It’s the exact same “Pay-to-Win” 

slippery slope people feared would come to 

pass with microtransactions (and has come to 

pass in certain free-to-play games) but 

obscured behind an additional layer of 

pseudo-gambling. We can talk all you want 

about Overwatch and its loot boxes. There 

are some ethical concerns there, too. But at 

least Overwatch is content to dole out dumb 

(and unnecessary) cosmetics—costumes, 

badges, and so on. If you get a bunch of 

costumes for a character you never play, well, 

no loss really. It doesn’t affect the game.

But Battlefront II? It’s a new low.

I understand where the problem lies. 

Games are expensive, the $60 price tag 

hasn’t increased in years, and monetization is 

hard—doubly so as the industry’s previous 

golden goose of season passes dies a slow 

death. It’s not that I don’t know why loot 

boxes are an attractive option, nor that I’m 

unsympathetic to publishers trying to figure 

out where to go next.

Loot boxes aren’t the 

proper solution in most 

cases, though. More than 

DLC, more than season 

passes, this latest trend has 

the potential to cause real 

damage to games, to ruin 

entire swathes of the 

industry. It will drive away 

old fans, it will fail to convert 

new ones, and all because a small subset of 

high-paying “whales” (to use the industry’s 

nomenclature) get guns that shoot better than 

the rest of us.

DOOMED TO REPEAT
Which brings me to my point: This is the 

“vote with your wallet” moment, and we are 

going to fail. Historically, that’s how this goes. 

We had the chance a decade ago and we 

screwed it up. As expansions died off and 

games were diced up into increasingly 

smaller bits and bobs, as the industry was 

inundated with map packs and 

microtransactions and pre-order bonuses and 

season passes and this labyrinth of post-

purchase purchases, we could’ve said no. We 

should’ve been louder in our dissent.

We weren’t, and it’s been a decade of 

exploitation. It’s been horse armor. It’s been 

map packs going from $5 to $10 to $15 to 

$20. Season passes costing almost as much 

as full games and then rarely (read: never, 
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unless you’re The Witcher 3, 

go.pcworld.com/ytw3) 

delivering on their promises.

It’s been miserable.

And now the chance has 

come around again. The past 

six months have shown that 

loot boxes are the future, if 

we’re complacent. And not 

just the mostly harmless 

Overwatch style. Those are still 

a trap, but at least they sanitize the spike pit 

before they drop you into it.

Forza 7, Shadow of War, and Star Wars 
Battlefront II are proof: If you don’t fight back, 

you will get the worst publishers have to offer. 

You will get pay-to-win multiplayer. You will 

get single-player games balanced around 

grinding for loot boxes. And sure, games will 

mask that fact. They’ll come down just barely 
on the proper side of the line. They’ll keep 

the percentages small—a 10-percent boost to 

damage, et cetera—to provide plausible 

deniability, to point to and say “Of course our 

games aren’t skewed toward people who 

spend money! We’re gamers too! We 

prioritize fun.”

But deep down, you’ll know better. You’ll 

feel the Hand of the Market at play, meddling 

in the game, making it just tedious enough to 

tempt you. I know I’ve felt it with 

microtransactions. I have no reason to think 

loot boxes aren’t a more insidious version of 

the same idea. And maybe you don’t care 

about Star Wars, Lord of the Rings, or fancy 

cars, but I guarantee your favorite series (or 

maybe second-favorite series) is next. It’s only 

a matter of time with these things.

BOTTOM LINE
We probably won’t stop it. Let’s be real, the 

number of people who care about video 

games enough to follow news? A small 

percentage. And that goes double for a game 

with broad appeal like Battlefront II. Not only 

is it a damn good game (go.pcworld.com/

adgg) at heart, but people see “Star Wars” 

and they buy it. Dozens of terrible Star Wars 

games have capitalized on that mindset for 

decades now. Disney and EA are smart to 

embed this terrible system in Battlefront, 
because the likelihood people will actually 

vote with their wallet, actually abstain from a 

purchase? Low. Too low to be a real factor.

Again, history bears this out. We have 

DLC. We have microtransactions. 

But this is still your best chance. 
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Reviews & Ratings TESTED IN PCWORLD LABS
WE PUT HARDWARE & SOFTWARE 
THROUGH RIGOROUS TESTING

We’ll explain why Windows 10’s Fall Creators Update is worth your time in our review. 

Here’s what’s different this time around: There’s new hardware, too. BY MARK HACHMAN

M icrosoft’s Windows 10 Fall 

Creators Update is what 

every sequel shoots for: 

bigger, better, more 

ambitious than the original. As it rolls out in 

phases (see Microsoft’s blog post (go.

pcworld.com/mibp) for details), our review 

focuses on Windows’ big, risky bet on mixed 

reality, plus smarter investments in the pen, 

creative 3D apps, Edge, and even speech. A 

ton of practical, everyday additions won us 

over, including OneDrive placeholders and 

IMAGE: MICROSOFT
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much longer battery life while 

watching movies.

Taking a page from Apple’s 

playbook, Microsoft has also 

chosen to synchronize the Fall 

Creators Update with new 

hardware introductions. The 

upcoming Surface Book 2 (go.

pcworld.com/sbo2), mixed-

reality devices from a handful of 

partners, the Harman/Kardon 

Invoke (go.pcworld.com/hkin), 

and the Xbox One X (go.

pcworld.com/xbox) populate a hardware/

software ecosystem that’s a cohesive whole.

If Microsoft wins its big bet on mixed 

reality, the Fall Creators Update could be a 

nearly five-star release. For now, we think 

there’s enough here to merit our four-star 

review score. 

WHERE THE FUN STARTS: 
STORY REMIX, MIXED 
REALITY VIEWER, AND 
PAINT 3D
We could begin with Microsoft’s massive bets 

on new platforms, like mixed reality—but 

those are also its biggest question marks. Let’s 

talk instead about three successes within the 

Fall Creators Update: Photos (Story Remix), 

Mixed Reality Viewer, and Paint 3D’s new 

Magic Select tool. 

Think of the trio as a wealth of fun 

possibilities. The Photos app remains an 

excellent basic photo editor, but from there, 

you choose: Should that photo be part of a 

photo and video slideshow with Story Remix, 

with music, transitions, and even 3D objects? 

Would it work better as a texture for a 3D 

object within Paint 3D? Wouldn’t that 3D 

object look great superimposed on a real-life 

scene within Mixed Reality Viewer...that you 

could record as a photo? 

STORY REMIX: HOW TO 
TURN YOUR PHOTOS INTO 
SLIDESHOWS
As soon as a Microsoft presenter transformed 

a soccer ball into an exploding meteor (go.

pcworld.com/exme), Story Remix became 

the most anticipated app of the Fall Creators 

Update. But it’s not an app; instead, Story 

Remix is sort of an alternate path within 

Photos. Story Remix can take a selection of 

photos and videos and create an album, or 

The main slideshow editing page of Story Remix.
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turn them into an algorithmically generated 

movie, or let you take total control and add 

fun 3D effects.

Some differences between Photos and 

Photos (Story Remix) feel forced. Your Photos 

are now stored in a searchable Collection tab 

that needs to be indexed when you first open 

it. Once there, you can select photos to 

create an album, or tap Story Remix to make a 

Video Remix, automatically trimming them 

and adding music and transitions. Microsoft 

may be overzealous in its curation, slicing 

minutes’ worth of video down to just a few 

seconds in some cases. If you don’t like the 

results, you can click the big Remix button 

and let it try again.

Video Project is where you take over, 

rearranging things as you like and adding 

transitions, music, and those 3D animations. 

While the animations aren’t as complex as 

what Microsoft showed off previously, effects 

like lightning, laser lights, and portals are still 

fun, especially for kids. Before, effects 

anchored to surfaces or objects in the video. 

Now, you can anchor the 

effect to a point on the 

screen. Story Remix will 

figure out what it is and act 

accordingly. 

There’s definitely room 

for improvement, but Story 

Remix remains one of the 

highlights of the Fall 

Creators Update. (Read our 

deeper dive into Story Remix 

at go.pcworld.com/stre.) 

Unfortunately, there’s one 

Microsoft Windows  
10 Fall Creators Update 

PROS

•  Trio of creative apps pushes into 3D, augmented 

reality

•  Dictation, improved pen support improve ways to 

interact with PCs

•  OneDrive Files on Demand, battery optimizations 

are useful upgrades

CONS

•  Success of mixed reality is an enormous question 

mark

•  Phone integration will be challenging in a 

post-Windows Phone world

•  Microsoft’s reluctance to promote features is a real 

concern

BOTTOM LINE

The Microsoft Windows 10 Fall Creators Update is 

the company’s most ambitious upgrade to date, 

adding mixed reality and better iOS/Android 

integration to a solid suite of creative apps, including 

augmented reality.

Adding 3D animated effects is the best part of Photos (Story Remix).
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enormous catch: Microsoft 

may hold back many of its 

new 3D effects for Office 

365 subscribers, which if 

true is simply ridiculous. 

PAINT 3D’S 
MAGIC SELECT 
TOOL IS WHAT 
WE WERE 
WAITING FOR
Paint 3D has one significant 

change in the Fall Creators 

Update: Magic Select, a 

tool  that, like the 

Photoshop Magic Wand it 

resembles, can edit out 

chunks of a photo as if they 

were never there. 

Magic Select pulls 

objects out of a scene by 

intelligently tracing their 

outline and cutting them out. 

Then it fills in the background 

based on the rest of the 

surrounding image.

The performance varies. Sometimes 

removed sections left a “ghost” outline, or the 

attempt to fill in the background left an odd 

alteration. The cut-out images tend to be of 

better quality, and you can insert them into 

another photo, or apply them as a texture 

map to another 3D object within Paint 3D. 

You can use Magic Select as a supplementary 

tool for photo editing within Paint, or as 

another creative element within Paint 3D.  

MIXED REALITY  
VIEWER IS WINDOWS 
AUGMENTED REALITY
Whether it’s Snapchat’s augmented bitmoji or 

Instagram’s animated face filters, augmented 

Adding 3D animated effects is the best part of Photos (Story Remix).

With other backgrounds, the Magic Select tool has more problems, 
leaving “ghosts”.
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reality is very much of the moment. Mixed 

Reality Viewer is Microsoft’s attempt to jump 

right in, leveraging its amazing array of 3D 

objects within Paint 3D’s Remix 3D. 

Unfortunately, Mixed Reality Viewer isn’t a 

mobile app. Instead, it requires a Windows 

tablet or laptop with a rear-facing camera, so 

that you can superimpose (just one) 3D object 

over the real world.

Though it feels more natural to describe 

Mixed Reality Viewer last in this section of the 

review, it’s really a starting hub for the other 

apps.  Mixed Reality Viewer 

actually opens with Model View, 

which simply plops a slowly-

rotating model for you to stare at 

blankly as you figure out what to 

do. Through experimentation, 

you’ll discover that you can alter 

the model in Paint 3D, or replace 

it entirely with another Remix 3D 

model, via the links at the top of 

the screen.

Clicking the Mixed Reality tab 

launches the external camera, 

3D objects can be “dropped” on surfaces, which are scanned, HoloLens-style, by the tablet camera.

Even a banal photo looks better with a giant taco! Unfortunately, 
you’re stuck with the tablet camera, which usually offers inferior 
quality compared to smartphone cameras.
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where you can rotate, enlarge, 

and then place the model within 

the scene. The app intelligently 

aligns the model with a real-world 

surface like a floor, giving a bit 

more verisimilitude to the giant 

cowboy taco you just added.

Microsoft rarely bothers to 

promote and explain new apps, 

and the Fall Creators Update 

desperately needs to lead users 

to these apps and show what 

they can do. Story Remix at least 

enjoyed some stage time at 

Microsoft’s Build developer 

conference. App experiences 

like Story Remix and Mixed 

Reality Viewer need to wave at the user when 

Windows launches, and they don’t.

MY PEOPLE ADDS A SOCIAL 
ELEMENT TO WINDOWS 10
Some extroverts seem rarely able to go a day 

without checking in on friends and family. 

For those who like to stay in touch, there’s 

My People. 

My People places icons for up to three 

people in your taskbar. Clicking them brings 

up two ways of contacting them—Skype and 

Mail—as well as their People contact card. 

Setup can be a pain, and the payoff—fun, 

engaging emoji that pop up on your taskbar 

when your friends send them—seems limited. 

(My People also opens a version of Skype and 

Mail which presents only your interactions 

with your friend.)

I personally find My People too 

distracting, but some people may 

absolutely love it. Eventually, I’d love to 

see it extended to WhatsApp, Facebook 

Messenger, and more—basically, as a 

universal communicator for friends on 

disparate social networks. See our “How to 

use My People” tutorial and evaluation for 

all the details (go.pcworld.com/h2up).

FINALLY, AN EMOJI 
KEYBOARD WITHIN 
WINDOWS
While My People adds a social element to 

Windows, the addition of the long-awaited 

My People keeps your friends close via icons on your taskbar. 
Opening them allows you to resume ongoing conversations.
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emoji keyboard helps transition this review 

into the more useful additions to Windows. 

Why do Windows web apps like Twitter and 

Facebook have dedicated emoji buttons? 

Because Microsoft never got around to 

adding them to Windows, that’s why. 

Using just one Windows shortcut—I use 

WIN + ; (including the semi-colon), 

otherwise known as the 

“winky”—you can bring up the 

standard Windows emoji, plus 

Microsoft’s own “ninjacats.” 

Emoji used to be restricted to 

mobile phones or Windows 

tablets in tablet mode. This is a 

great addition, but why did it 

take so long?

VIDEO PLAYBACK 
STRETCHES BATTERY LIFE
One of my candidates for best 

underappreciated feature within the Windows 

10 Fall Creators Update is an Apps setting 

called Video Playback, which smartly 

recognizes that one of the most popular uses 

of a laptop on a plane flightis to watch 

recorded video. Provided you have 

compatible hardware, Video Playback allows 

you to optimize your streaming or recorded 

videos for one of two things: video quality—

including support for HDR video—or to 

maximize battery life. 

On my test Surface Pro 4, improving video 

made marginal improvements to the video 

quality. But optimizing for battery life—which 

included the option to play video back at a 

lower resolution, which I barely noticed—

really made a significant difference in our 

battery rundown test, which loops a 4K video: 

Note that these improvements apply only 

to apps that use Windows 10’s video 

platform, including the Movies & TV app, but 

also third-party video apps from the Store 

The Windows 10 Fall Creators Update feeds emoji 
fever: Press the Windows key plus a semicolon, 
and this emoji input screen appears.

Battery (with optional

down-resolution)

Video quality
 

Default
(none) 

Time
(minutes)

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

393

511

381
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such as Netflix, Hulu, and Vudu. YouTube 

seemed to be unaffected.

ONEDRIVE ON DEMAND: 
ALL THE FILES, NONE OF 
THE SPACE
One of the small, long-awaited conveniences 

within the Windows 10 Fall Creators Update is 

OneDrive Files on Demand, the 

“placeholder” technology for syncing files 

with OneDrive. When Windows 10 launched, 

syncing files with OneDrive put one copy of 

the file on your hard drive, and another in the 

cloud. Given that OneDrive allows up to a 

terabyte of OneDrive storage with an Office 

365 subscription, this was untenable.

Now, OneDrive has returned to the 

“placeholder” model of Windows 8.1. 

Instead of storing a file on your hard drive, the 

file is essentially a shortcut to the actual copy 

stored on OneDrive. using a fraction of the 

space, and without launching an app or 

website. (You’ll still have to download any 

files stored on OneDrive before you can use 

them.) Now, there’s no reason not to mirror 

your entire OneDrive on your PC. 

SECURITY IMPROVEMENTS 
INCLUDE A BETTER PIN
For users, there are two important security 

additions to Windows 10’s Fall Creators 

Update. In the Creators Update, Microsoft 

added something called Windows Defender 

Application Guard: a sandboxed instance of 

Edge that protected users’ PCs from any 

drive-by malware on the web. The Fall 

Creators Update allows those users to enjoy 

more web features, and store downloads and 

cookies, within the protected environment.

You’ll probably like another security 

feature even better. The PIN code you’ve 

used to secure Windows now accepts letters 

and special characters as well as 

numbers. It’s still just four characters at 

a time, but you can make the PIN 

harder to guess.

EDGE EVOLVES INTO AN 
EXCELLENT PDF READER
Previous Windows updates made Edge 

the star. Here, the focus is on 

optimizing Edge as a PDF reader, no 

Adobe Acrobat needed. New 

capabilities include fillable fields, 

markup, and even the ability to ink a 
To turn on Files on Demand, you’ll need to right-click the 
OneDrive icon in the taskbar and open the Settings menu.
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digital signature right within Edge. All told, 

Edge is now the best of all browsers at 

handling PDFs—though power users will want 

more. Read our hands-on of Microsoft Edge 

as a PDF reader for more information (go.

pcworld.com/midg).

Edge also gains a few minor powers. You 

can annotate ebooks and pin 

websites to the taskbar within 

Edge. If you prefer to run an app 

like Slack as a web app rather than 

a dedicated app, it works, though 

Edge reloads the page every time 

you check it. Microsoft added the 

one Edge feature whose omission 

drove some people absolutely 

nuts: full-screen mode, F5. Yep, 

it’s finally here.

INKING, DICTATION, 
EYE CONTROL 
AND MORE

Having learned that Microsoft’s chief 

executive Satya Nadella is father to a special-

needs child, the new input modalities that 

Microsoft has introduced have taken on a new 

significance. Here are all the ways Windows 

10’s Fall Creators Update lets you interact with 

your device, beyond keyboard and mouse. 

Edge’s capabilities now include markup and fillable fields.

The ink window in the Windows 10 Fall Creators Update has dramatically improved.



46   PCWorld   NOVEMBER 2017

REVIEWS WINDOWS 10 FALL CREATORS UPDATE

THE NEW SURFACE 
PEN IS MIGHTIER
Microsoft sees the pen as a tool for 

digital artists as well as everyday 

users, and for the latter, the Fall 

Creators Update brings welcome 

improvements. Unlike the addition of 

Windows Ink (go.pcworld.com/

wink) to the Anniversary Update, the 

inking improvements within the Fall 

Creators Update are more 

fundamental. There’s a glitchy “Find 

My Pen” feature to help you find a 

lost pen (just add back the Surface 

pen loop, already!), and the ability to 

scroll and select text with the pen that 

feels a bit forced.

I’m really impressed by how well 

Windows now reads electronic 

inkstrokes, though. The inking 

window now “floats” to where you need it, 

and about any combination of cursive and 

printing is reliably understood. (Exactly how 

good is inking within Windows? Find out in 

our separate story at go.pcworld.com/sepa.)

DICTATION COMES  
TO THE FORE
Though dictation has lived within Windows 

since Windows Vista, you’ve probably never 

used it. It’s been hidden within the Control 

Panel, it requires training and a headset, and 

it’s clumsy and painful to use. Now, it’s right 

out in the open: the WIN+H key turns it on, 

and you can begin dictating in Word, 

PowerPoint, a webpage, or just an ordinary 

text field.

Two things hamper dictation within 

Windows: accuracy and control. Even if 

Windows achieved 90-percent accuracy, that 

still would require 10 corrections for every 100 

words. Unfortunately, Windows’ accuracy is 

south of that, maybe 80 percent or so. Even 

worse, correcting mistakes is too clunky to be 

useful, with oral commands that you’ll 

struggle to master. I was pleased, though, to 

see that some ransomware was recognized 

and correctly transcribed.

Part of the test document for the Fall Creators’ Update’s 
dictation capabilities, indicating its accuracy.
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EYE CONTROL: ASSISTIVE 
TODAY, PRODUCTIVE 
TOMORROW?
Windows 10’s Fall Creators Update includes a 

brand new input modality: Eye Control, an 

assistive eye-tracking tool for those with 

degenerative nerve diseases and related 

disorders. Like mixed reality, it requires 

dedicated hardware—specifically a Tobii 4C 

(go.pcworld.com/tobi) eye tracker, for now.

Essentially, eye tracking replaces a mouse: 

You look at a spot on the screen, and your 

cursor follows your gaze. Lingering there for a 

moment brings up an overlay for you to 

fine-tune and then click your selection. In 

keyboard mode, users can either “type” out 

words, or use a mobile-phone-like keyboard 

and predictive guesswork to speed things up. 

The entire process is slow but surprisingly 

functional, even if a typical user would vastly 

prefer either a mouse or 

touchscreen.

REACHING OUT 
TO ANDROID, iOS 
AND MORE
At one time, Microsoft had 

grand ambitions to tie 

mobile and desktop devices 

together with Windows as a 

common OS. Now that 

Microsoft has essentially 

declared Windows Mobile 

dead, its new mobile 

strategy extends Windows experiences to 

Android and iOS, using apps as connective 

tissue.

Within the Fall Creators Update’s Settings 

menu there’s a new Phone section, which 

connects your PC to your phone via an app 

called Microsoft Apps.

Microsoft Apps enables Chrome or Safari 

to share a Web page to your PC, 

approximating the “pick up where you left 

off” (go.pcworld.com/conp) functionality that 

was promised for the Fall Creators Update. 

Eventually, that piecemeal solution will be 

replaced by the Edge browser for iOS and 

Android (go.pcworld.com/ioan), which will 

provide truer cross-platform connectivity. 

(How well do Windows PCs connect to 

phones? Read our separate evaluation to find 

out at go.pcworld.com/seev.)

Personally, I think the best thing about the 

Edge lets you “share” Web pages to your PC.
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new phone-PC integration within the FCU is a 

tiny feature: the new ability to reply to (only 

reply—not, sadly, to create) texts on my 

phone, right within Windows. Harman/

Kardon’s Cortana-powered Invoke speaker 

will be able to place calls, using Skype. 

Cortana now also talks to smart-home 

devices, a feature Microsoft added at the last 

minute and that I didn’t have a chance to try.

Microsoft’s grade here? Incomplete. 

Microsoft is literally years behind Amazon in 

the smart-home space. Sharing a webpage 

between device is something I did just once 

or twice, as I would usually find the time to 

keep reading it on my phone. Microsoft’s 

services are going to have to exceed the 

capabilities of Amazon and Google’s 

offerings, and I’m still skeptical.  

MIXED REALITY: A VERY 
REAL QUESTION MARK
Possibly the biggest bet Microsoft and its 

partners are making is with mixed reality, its 

umbrella term for augmented reality plus 

traditional virtual reality. Five mixed reality 

headsets (go.pcworld.com/mixh) from Acer, 

Dell, Samsung, and others are nearly here. 

But ignore all of the confusing language: The 

“mixed reality” devices Microsoft wants you 

to buy are tethered virtual-reality headsets 

and controllers, priced between $399 and 

$499 (go.pcworld.com/pr34), that run 

Windows. You’ll also need a PC (either a 

desktop or notebook) capable of running 

mixed reality.

We hope to dedicate a more exhaustive 

review to mixed reality. I’ve tried these partner 

mixed-reality headsets 

(go.pcworld.com/

mrhe) on four separate 

occasions, and came 

away impressed. But 

only Acer made its 

headset available just 

before the Fall 

Creators Update. 

That won’t cut it.

Microsoft’s mixed-

reality environment is 

built around a “cliff 

house” environment, 

where users can move 

from virtual room to Texts sent to your phone pop up in your Action Center.
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virtual room, interacting with apps and 

pinning them to walls, much like placing a 

window on your desktop. Users “point” with 

the controllers, which must be visible to the 

cameras on the mixed-reality headsets, then 

“teleport” by flicking the thumbstick. It’s 

certainly fun if you’ve never tried it before, but 

we have reservations about how well the 

hardware works.

Apps, though, will be where VR will 

succeed or fail, and it’s not clear what games 

Microsoft will make available in its store. (I’ve 

seen three: Superhot VR, Space Pirate Trainer, 
and Halo: Recruit.) All are shooting galleries, 

and the Halo game seemed disappointingly 

humdrum. Mixed reality will eventually be 

able to run SteamVR games, by far the largest 

bucket of content. But that capability won’t 

Acer’s Windows Mixed Reality 
headset is a flagship VR headset 
for Windows 10.

arrive until the holiday season, potentially 

leaving the VR enthusiasts who haven’t 

already bought a Vive or a Rift twiddling their 

virtual thumbs until then. 

It’s unfortunate that Microsoft’s biggest 

question mark is also its most significant 

initiative. Fortunately, the rest of the Fall 

Creators Update is a more definite win.

CONCLUSION: WINDOWS 
10 LEAPS AHEAD
Time will be the final judge of the Windows 10 

Fall Creators Update. Looking back, Windows 

10 features like Cortana and Windows Hello 

have stood up over time, while the virtual 

desktops of Task View have not. Today, the 

just-under-the-wire debut of mixed reality 

deals it a tough hand. 
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Believe it or not, there’s even more under 

the hood than we’ve had a chance to dig into: 

Windows’ Game Mode, for example, devotes 

more resources to UWP games then before, 

helping to improve performance and 

hopefully resolve stuttering issues. Ubuntu is 

now part of Bash. A setting called Xbox 

Networking tests your gaming latency, and 

lets you know if Xbox Live services are online. 

PCWorld’s guide to the Windows 10 Fall 

Creators Update’s best new features (go.

pcworld.com/newf) rounds up those helpful 

little extras and more.

But within the Fall Creators Update, the 

Story Remix/Mixed Reality Viewer/Paint 3D 

trifecta is a solid, fun foundation for building a 

creative experience. Features like the 

improved pen navigation, eye tracking, and 

dictation ably serve niche 

audiences who depend on 

these features. Finally, it’s the 

little, useful conveniences—

checking a text message that 

pops up on your screen, 

OneDrive placeholders, video 

playback optimizations—that 

feel like they’ll stick. 

The Fall Creators Update 

feels like the most significant 

release since the debut of 

Windows 10. Its weight rests in 

part upon the number of new 

Windows devices you’ll be 

hearing about over the next 

few weeks, from the Surface Book 2 (go.

pcworld.com/ook2) to the Invoke to the 

Xbox One X (go.pcworld.com/xb01). All will 

involve Windows in some way.

If Microsoft cares about Windows, 

though, the company needs to start telling 

others about it. Many feel that services like 

Groove Music and the Zune died of neglect. 

Office 365 apps learned this lesson—each 

update to Word or Excel is accompanied by 

blurbs that trumpet their new features. 

Windows? Microsoft barely acknowledges 

when an update takes place. 

The engineers behind the Windows 10 

Fall Creators Update have delivered an 

update that’s worthy of praise. Now 

Microsoft needs to step up and make 

consumers care. 

The new 3D portion of Task Manager. 
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If you’re a dedicated Android user, the Pixel 2 XL is a no-brainer upgrade—unless you 

already own an original Pixel. BY JON PHILLIPS 

Y ou’ll want the Google Pixel 2 XL 

(go.pcworld.com/gpi2) if 

you’re looking for the most 

elegant Android experience 

possible in a 6-inch phone. You’ll want the 

Pixel 2 XL if you’re looking for a stunning 

display with an 18:9 aspect ratio, amazing 

portrait photography, and a ton of surprise-

and-delight features made possible by 

Google Lens and the rest of Google’s A.I. 

IMAGE: ADAM PATRICK MURRAY
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tool  chest.

When the Pixel 2 XL was announced on 

Oct. 4 (go.pcworld.com/ano4), Google 

reminded us that its machine learning engine 

is watching our every move to improve its A.I. 

algorithms. So, yes, the Pixel 2 XL’s ever-

Googley magic tricks may keep robophobes 

up at night. But it’s an incredible phone that 

grafts device experiences to life experience in 

simple, intuitive, and smile-provoking ways. 

And you’ll rightfully want one it if you’re due 

for a phone upgrade.

But if you already own the original Pixel, 

your decision is more difficult. The Pixel 2 XL 

kicks ass, but much of what makes it special—

the most refined expression of Android, the 

Google Photos experience, Google Assistant 

in the home button, and Google Lens—is 

available in the first-generation Pixel 

phones, too. To this extent, the Pixel 2 

XL (and the smaller Pixel 2, which I’ll 

review soon) are victims of Google’s 

success at creating a cloud-first, 

machine-learning platform that spans 

#MadeByGoogle devices.

PIXEL 2 XL SPECS
Before we drill down into features, let’s 

get straight to Pixel 2 XL specs.

OS: Android 8.0 Oreo with 

guaranteed updates for three years 

Dimensions/weight: 6.2 x 3.0 x 0.3 

inches/6.2 ounces

Display: 6-inch QHD+ (2880x1440) pOLED, 

538 pixels per inch

Processor: Qualcomm Snapdragon 835

Memory/storage: 4GB RAM/64GB or 

128GB

Cameras: 12.2MP rear camera with f/1.8 

aperture and optical + electronic image 

stabilization, 8MP front camera with f/2.4 

aperture

Battery: 3520 mAh

Port: USB-C (and that’s all she wrote)

As first glance, the numbers don’t look 

mind-blowingly advanced. Other phones 

have similarly generous display resolutions 

and run the Snapdragon 835. The Samsung 

Galaxy Note 8 (go.pcworld.com/sgn8) even 

comes with 6GB of RAM. And neither the 

The 5-inch Pixel 2 doesn’t have the screen real-estate or 
display quality of the 6-inch Pixel 2 XL. But aside from the 
display and physical design, the Pixel 2 and Pixel 2 XL offer 
all the same features and functionality.
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Pixel 2’s 12-megapixel resolution nor f/1.8 

aperture are best-of-class for a rear camera.

But don’t get bogged down in the swamp 

of raw numbers. In practice, I found the Pixel 

2 XL to be insanely zippy, just like the first-gen 

Pixel XL. Apps open in a flash, and the 

interface is ultra-responsive and fluid, with 

nary a touch of tangible latency.

And as our camera tests bear out, the Pixel 

2’s new dual-pixel camera sensor (now 

featuring smaller 1.4-micron pixels) makes raw 

resolution and aperture speed less relevant 

bragging points. The upshot is the Pixel 2 

should autofocus very quickly, perform better 

in low light situations, and deliver impressive 

depth-of-field bokeh effects—with just a 

single rear camera, instead of two like you’ll 

find on the Galaxy Note 8 and iPhone 8 Plus.

PHYSICAL DESIGN:  
LESS IS MORE
Let me see a show of hands: How many of you 

put your phone in a case? Yeah, I thought so. 

Physical aesthetics don’t mean much when 

your phone is entombed in some other 

manufacturer’s plastic. Nonetheless, I give 

Google props for upping the Pixel’s design 

game in this second-generation treatment.

The new phone’s dimensions are almost 

identical to that of the original Pixel, but 

thanks to the new 18:9 display ratio—and, 

more importantly, much slimmer bezels, top 

and bottom—you get somewhere near 5/8th 

of an inch of extra vertical screen real estate. 

It’s not life-changing, but it’s progress. The 

Pixel 2 XL’s front glass (Gorilla Glass 5) also 

has a gentle curve at the bezels. This, along 

Pixel 2 XL 

PROS

•  Pure, glorious, pristine Android Oreo

•  Amazing camera experience

•  First phone to receive Google Lens

•  Beautiful new display and physical design

•  Packed with A.I.-driven features

CONS

•  Some key features aren’t exclusive

•  Not a monumental upgrade over original Pixel XL

•  No headphone jack, no manual camera controls, 

meh speakers

BOTTOM LINE

The Pixel 2 XL is an incredible phone that grafts 

device experiences to life experience in simple, 

intuitive and smile-provoking ways.

$849

The Pixel 2 XL (left) is just about the same size 
as the original Pixel XL, but offers more vertical 
screen real estate.
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with the elimination of visible antenna lines, 

gives the Pixel 2 XL a more polished, 

contemporary feel than the Pixel XL.

Flip the phone over, and you’ll find a 

much smaller glass “visor” relative to the 

design of the original XL. It’s a subjective call, 

but I think the new design looks better 

balanced, perhaps because the fingerprint 

sensor sits on the aluminum unibody, rather 

than on top of the glass. I also love the slightly 

toothier texture of the coating Google applies 

to the aluminum. It’s just a bit more 

confidence-inspiring than the more silky finish 

of the original Pixel.

If I have any gripes, it’s the new, ever-so-

slightly-protruding bump around the rear 

camera. It’s just high enough to give me 

pause when placing the phone on a coffee 

table. But when the Pixel 2 XL 

is encased in Google’s 

super-lush fabric case (go.

pcworld.com/fabc), all fears 

disappear.

Folks who fear the forward 

march of progress will lament 

Google’s decision to 

eliminate the headphone jack. 

Well, you’ll be marching 

without me. I haven’t used 

wired headphones in two 

years, and I’m convinced we’ll 

all look back at “You killed my 

headphone jack!” protests in 

the same way we view 

Grandpa Simpson reminiscing about his 

onion belt (go.pcworld.com/gpso).

Bottom line: If you care about wired 

headphones, having to rely on a USB-C 

adapter is an inconvenience. So I hear your 

pain. I just don’t feel your pain.

PIXEL 2 XL DISPLAY 
UPGRADES
The Pixel 2 XL has a spectacular display—but 

so do all the other flagship smartphones, so 

it’s becoming harder to deliver a display with 

a competitive advantage. Nonetheless, the 

phone’s 6-inch size and 2880x1440 

resolution beat last year’s XL model, which 

measures 5.5 inches and clocks in at 

2560x1440. That’s nice progress considering 

Google reduced the size of the glass panel on the Pixel 2 XL, but now 
there’s a slight camera bump.
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the Pixel 2 XL is just a bit taller than the first-

gen phone.

For the 2 XL version, Google is also going 

with pOLED display tech, rather than 

AMOLED, which appeared in both sizes of 

the original Pixel, and remains in the 5-inch 

Pixel 2. The “p” stands for plastic, and allows 

Google to curve the edges of the display near 

the phone’s bezels.

The Pixel 2 XL display has also been tuned 

for a wider color gamut, and includes a 

circular polarizer to increase screen visibility 

when viewed with sunglasses. I can’t say the 

pOLED display looks demonstrably better 

than the original AMOLED, and if anything, it 

just appears cooler in terms of color 

temperature. Other reviewers have found 

significant color inconsistencies (go.pcworld.

com/inco) with the display, but my review 

unit checks out fine in 

terms of display 

consistency. That said, I 

have found the display 

looks even cooler when 

viewed off-axis—a “blue 

shift” effect, if you will.

The polarizer benefits, 

meanwhile, are difficult to 

discern. It definitely helps 

the display pop when 

wearing shades, but you’ll 

still need to increase display 

brightness on a bright day, 

sunglasses or not.

The coolest display upgrades, in fact, 

appear when the screen is off. Adding a 

feature that was conspicuously absent from 

the original Pixels, the new Pixel 2 models 

include an Always on Display mode for your 

lock screen. It’s an immensely helpful feature 

that lets you see the time, date, and 

notifications even when the phone is off.

Granted, this ambient mode does 

consume a nominal amount of battery life, but 

the convenience of seeing full text messages 

on the lock screen far outweighs the penalty.

NOW PLAYING: GOOGLE’S 
BUILT-IN SHAZAM
The other big display upgrade, Now Playing, 

taps into Google’s machine-learning story. 

Think of Now Playing as an always-on, 

Google-fied version of Shazam, the music-

The Pixel 2 XL has a wide, generous, 18:9 aspect ratio for video.
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identifying app.

When the phone is locked and Now 

Playing recognizes the digital fingerprint of a 

song playing in the background, the song 

title and artist will appear on the Always On 

Display. From there, you can double-tap on 

the song title, and you’ll be shuttled off to 

Google Assistant, where you can launch the 

song on YouTube, Google Play Music, or 

Spotify (though you’ll need to be subscribed 

to the latter two services to hear playback and 

to save the song to your library).

Now Playing is pure surprise-and-

delight—not a must-have, life-changing 

experience, but it’s a great illustration of 

Google’s A.I. chops, and another example of 

how Google uses its awareness of the world’s 

data, broadly speaking, to deliver numerous 

little personal assists throughout the day.

Now Playing downloads a database of 

digital fingerprints directly to the Pixel 2, 

and all this data is 

stored locally, so you 

don’t need a WiFi or 

LTE connection to 

identify songs. Song 

identification typically 

takes about two to 

three seconds, but is 

currently limited to 

tracks that appear in 

the Google Play 

Music catalog. 

Google says its Now 

Playing database currently has tens of 

thousands of songs, and is updated weekly, 

but during testing I frequently stumped it 

with obscure tracks.

Here’s a partial list (go.pcworld.com/

pali) of Google’s song catalog, compiled by 

developer Kieron Quinn. You can read it to 

get a flavor of Now Playing’s strengths and 

limitations.

GOOGLE LENS: WHAT’S 
LURKING INSIDE YOUR 
PHOTOS?
Is Google Lens a photo feature, a surprise-

and-delight trick, or a productivity tool? It’s 

actually all three. It’s a fantastic demonstration 

of Google’s machine-learning chops, and is 

coming to both original Pixel phones as well 

as this year’s models.

Open up Google Photos, and pick an 

image of a landmark, painting, or basically 

Google Lens knows fine art. And kitschy cups. And oftentimes flowers, too.
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anything with words or pictures on it. Now 

tap the Google Lens icon, and prepare to be 

amazed. Google’s always-improving 

machine-learning engine will scan the image’s 

visual data, determine what it’s looking at, 

and then—if it hits a match—give you insights 

into whatever you’ve shot.

In practice, I found 

Lens was almost 

always successful in 

giving me Google 

Search results for 

famous paintings I 

shot in public 

galleries. I was also 

thrilled when it 

identified a specific 

coffee cup, and 

pointed me to a 

shopping link.

But I was less 

impressed when I Googled Lens’ed a bunch of 

images of San Francisco’s Sutro Tower. For one 

shot, Lens identified the tower as a tree. In 

another image, Lens described the landmark 

as a simple transmission tower. Yet in a third 

shot, Lens scored a direct hit, and pointed me 

to a Google card on Sutro Tower proper.

It was a telling 

illustration of machine 

learning struggling 

with nearly exactly the 

same reference 

material. I was also 

surprised when 

Google Lens failed to 

recognize a perfectly 

clear shot of the 

100-foot cross (go.

pcworld.com/100f) at 

the top of Mount 
In case you couldn’t identify a pear on sight, Google Lens is here to help. 
Though calling Whiskey a “street dog” is a bit judgey.

Google Lens struggled with three nearly identical images of Sutro Tower, the 
tallest structure in San Francisco.
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Davidson. I would have assumed that 

Google’s location services would have 

helped Lens score a perfect match. But, hey, 

it’s machine learning: Maybe Lens will figure it 

out soon.

Play with Google Lens long enough, and 

it begins to feel like inspecting random 

objects in Fallout 4. Take a photo of a pear... 

and Lens will tell you you’re looking at a pear. 

Take a photo of a watch... 

and Lens will tell you it’s a 

watch. Hell, I should have 

taken a photo of a bottle 

cap. I was a bit chagrined 

that Len identified my pet 

Whiskey as a “street dog,” 

but was impressed that it 

could share the Latin name 

of a daisy.

It’s mostly fun and 

games until you use Lens to 

transport web URLs, email 

addresses, and phone 

numbers to Chrome, mail 

apps and the phone dialer. 

At this point, Google Lens 

becomes a time-saving 

productivity tool, sparing 

you the trouble of typing 

out often-confusing 

jumbles of letters.

Will I remember to use 

Lens for this purpose? I 

hope so. As is so often the 

case with Google Assistant (and Google Now 

On Tap before it), simply remembering that a 

new Google feature exists is half the battle. 

PIXEL 2 XL CAMERA: 
PORTRAIT MODE FOR  
THE WIN 
If you’ve read this far, you’re likely 

extremely Pixel-curious, and if you’re 

Using just a single camera lens, Google’s machine-learning algorithms 
can create stunning bokeh effects on the Pixel 2.

Notice how the blurred image fails to resolve some of the hair on the 
top of Whiskey’s ears. It’s subtle, and you have to look for these flaws 
to find them.
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extremely Pixel-curious, you’re probably 

well aware of Google’s camera upgrades 

for the Pixel 2 family (both models have 

exactly the same camera).

For instance: Low-light performance is 

better than last year’s phone, thanks to optical 

image stabilization and a new approach to 

HDR. And video has been improved by 

marrying electronic stabilization to optical 

stabilization. And the Pixel 2’s dual-pixel 

technology does DSLR-style bokeh effects 

with just a single camera.

But how does it all perform? In blunt 

terms, the overall camera experience is the 

best I’ve ever used. Camera performance isn’t 

flawless, mind you, but the results are often 

mind-blowing.

Let’s look at some Portrait mode shots. 

When you shoot a portrait, the Pixel 2 will 

save two images—one with background blur, 

and one untouched. I’m providing crops of 

each version side by side to give you a better 

idea of Google’s machine-learning, 

algorithmic magic.

As you can see, Google’s software was 

able to almost perfectly mask Whiskey’s shape 

against a complex background. And because 

Google’s machine learning is designed to 

improve over time, we may see even better 

results in the future.

We’re currently testing the Pixel 2’s 

camera performance against other 

smartphones, paying close attention to 

portrait modes. All of the phones suffer a bit 

of detail degradation in the transition from 

blur to sharpness, but in my quick anecdotal 

comparisons, the Pixel 2 seems extremely 

capable with just its single camera. But if 

you’re looking for “mistakes,” check out the 

hair on Whiskey’s ears in the shot above. An 

SLR camera would have resolved the hair 

properly—blurring the hair, but not 

eliminating it entirely.

I’m especially happy 

with the photo of the 

Buddha head left—if only 

because I shot it with 

almost reckless disregard 

for my final results. And 

check out the lint removal 

on the ear. It’s probably a 

lucky accident, but it does 

make the photo looks 

better. Nice clean-up 

work, Google.

Another beautiful Portrait mode shot. You don’t even have to try to 
shoot a nice shot. But notice how the piece of lint on the right side of 
the statue doesn’t appear on the blurred image.
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LOW LIGHT PHOTOS AND 
VIDEO STABILIZATION
Once you get into elite flagship phone 

territory—I’m talking Galaxy Note 8, LG V30 

and iPhone 8 Plus—you’re mostly assured of 

capturing great photos in good lighting 

conditions. Low light performance is what 

separates the elite from the also-rans, and the 

Pixel 2 delivers low-light in 

spades. First, check out 

how the Pixel 2 compares 

to last year’s model.

The shot above 

illustrates extreme crops of 

a much larger scene. I 

locked down each phone 

on a tripod to eliminate 

camera shake, so image 

stabilization shouldn’t 

necessarily be in play. 

Overall, across various 

shots, I found that the Pixel 

2 XL delivers the 

appearance of longer 

exposures compared to the 

original Pixel, but not at the 

expense of detail. Look at 

the clarity of the whiskey 

bottle label.

Now check out how 

low-light performance 

compares to the iPhone 8 

Plus.

If you took the time to 

click and enlarge the second image, you’ll 

see how well Google’s camera retains clarity 

under challenging lighting conditions. 

Granted, the iPhone 8 Plus looks beautiful 

when viewed full-frame—which is fine when 

you’re viewing photos on a phone—but once 

you zoom in closely on both shots, you see 

just how far Google has come in terms of raw 

The iPhone 8 Plus image may look brighter and more vibrant when 
viewed close to full frame, but once you zoom in and inspect pixels, 
you find the Pixel 2 delivers better clarity.

The iPhone 8 Plus image may look brighter and more vibrant when 
viewed close to full frame, but once you zoom in and inspect pixels, 
you find the Pixel 2 delivers better clarity (see opposite).
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image quality.

The Pixel 2 camera also delivers 

remarkable image stabilization in video. I took 

a number of videos on my weekend hike up 

Mount Davidson, and what I recorded 

sometimes looked like it was shot on a 

gimbal—mostly free of discernible shake, and 

with none of the jelly effect that we see in so 

many smartphone videos. You can watch the 

video at the top of this 

article to see Google’s 

fused optical and electronic 

image stabilization in 

action.

GOOGLE 
PHOTOS: FOR 
PIXEL, PIXEL 2, 
AND EVERYONE
When you buy a Pixel 2, you 

get free, unlimited storage 

for all your photos and video at original 

quality through the end of 2020. After that, 

you get unlimited storage for what Google 

calls “high-quality” photos taken with your 

Pixel phone. For regular-old consumers, these 

freebies are reason enough to switch.

But I have to call special attention to the 

Google Photos app—specifically its Assistant 

features. The app is actually available to all 

This panorama shot of the Bay Bridge was stitched together by Photos Assistant. All on its own. 

Check out the detail on the white Porsche
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Android and iOS users, but the Pixel 

phones are the app’s main entry 

point. And Google Photos rocks. 

Exhibit A: The panorama shot of 

the San Francisco Bay Bridge I’ve 

inserted above. I actually had no 

intention of shooting a panorama. I 

merely shot a bunch of photos of 

the bridge, and walked away. A 

few hours later, the Photos 

Assistant app sent me the stitched-

together image, all by its own 

volition. Basically: Thought you 

might like to see this. Enjoy.

And that’s what Photos Assistant does. It 

finds similar images that were shot in close 

succession and turns them into trippy 

animations. It creates a chronological photo 

essay of your trip to wine country. It find photos 

of your beloved dog, and sends you a movie—

with a soundtrack!—that chronicles your pup 

over a number of years. And it takes interesting 

photos, and tweaks them for dramatic effect. 

All of these gems pop up as notifications for 

you to save or discard as you please.

Artificial intelligence. Machine learning. 

Sometimes it’s freaky and scary. But when 

those Googlers get it right, they really nail it.

PIXEL 2 LAUNCHER TWEAKS 
AND ACTIVE EDGE
Like the first-gen Pixels, the Pixel 2 and 2 XL 

offer Android—now version 8.0, aka Oreo—in 

its most elegant, bloat-free form. Call me crazy, 

but I want Android expressed just how Google 

intends it to be expressed, free of unnecessary 

apps and customizations. “Pure” Android 

Oreo—the version seeded to developers—

doesn’t have Now Playing. Nor does it come 

with the Pixel launcher. But other than these 

tweaks, the Android experience on Pixel 2 is 

about as pure as it gets.

In terms of pure UX design, I find Google’s 

version of Android more intuitive to navigate 

than Samsung’s TouchWiz interface on the 

latest Galaxy phones. And in terms of raw 

visual design aesthetics, the Pixel 2 

experience looks cleaner and classier than the 

designs we see from the rest of the Android 

pack. It’s a fun, bright aesthetic that elevates 

playfulness over techiness

For the Pixel 2 and 2 XL, Google has 

made some subtle tweaks to the Pixel 

launcher, and the changes are pleasant, but 

not revolutionary.

Your Google search bar is now full-width and obvious—so 
maybe you’ll use it more often.
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The most obvious tweak is a redesigned 

Google search field: Where the original Pixels 

had a search “pill” in the top-left corner, the 

Pixel 2s have a full-width search field at the 

bottom of the home screen. The new search 

bar is much more in your face, and may 

compel me to actually use traditional Google 

search, rather than resorting to Google 

Assistant or opening a Chrome tab, which 

offer different behaviors and less 

comprehensive search results.

The collapsed weather widget at the top 

of the home screen also has a new design. It 

now spans nearly the full width of the display, 

and is rendered in a slightly tweaked version 

of Google’s Product Sans font. Before, if you 

tapped anywhere on the weather widget, you 

opened up the full Weather app. Now, if you 

tap on the (much larger) date you’ll launch 

Calendar, and if you tap on your local 

temperature you’ll launch Weather. 

Google didn’t stop with flat 

interface design, as there are some 

physical U.I. tweaks as well. The 

most showy is Active Edge. 

Borrowing a trick straight from HTC 

playbook, you can squeeze the 

bottom of the phone’s unibody to 

launch Google Assistant—adding 

yet another way to launch Assistant 

(you can still voice “OK Google” or 

long-press the home button). 

Active Edge really feels like a “we 

did it because we can” feature, its 

fun factor notwithstanding. I just wish it 

could trigger other actions, like launching 

user-defined apps, per HTC’s Edge Sense.

Finally, the Pixel 2 models have a new 

fingerprint sensor—the fastest in the world, 

Google says. Yes, it’s fast. Damn fast. Like, it 

basically unlocks if you even think about 

touching it.

I kid. But, yeah. it’s fast.

PIXEL 2 XL: SHOULD YOU 
BUY IT?
I clearly love what Google has done with its 

Pixel phones. And to everything I mention 

above, you can add:

•  The Pixels’ Quick Switch Adapter, which 

makes migrating from your current phone to 

the Pixel 2 remarkably easy.

•  The camera app’s filmstrip, which drops you 

straight into Google Photos.

•  Easier Bluetooth headphone pairing thanks 

The Pixel 2 XL’s fingerprint sensor almost seems to unlock 
before you touch the sensor. It’s just that fast.
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to a new Fast Pair feature.

•  The personalized Google app 

feed that lives to the left of 

your home screen (it’s my first 

stop for news every morning).

•   IP67 dust and water 

resistance (hallelujah!).

•  And of course Google 

Assistant, the most aware, 

constantly evolving A.I. 

assistant working today.

Yes, I have my quibbles. As 

stated above, I don’t care about 

the lack of a headphone jack, but 

I’m not impressed with the audio 

quality of Google new front-

facing speakers. In fact, I’ve been hearing weird 

distortion in some of my notification sounds.

I would also like manual, DSLR-style 

camera controls, like those available in LG and 

Samsung flagships. And I do see immense 

value in all of S Pen features available in the 

Samsung Galaxy Note 8 (go.pcworld.com/

sam8). A Pixel with an intelligent stylus would 

be epic, but the Pixel 2 XL is “just” a phone.

But my biggest gripe of all? It’s that the 

Pixel 2 XL doesn’t feel like a monumental, 

stop-the-presses, this-is-a-game-changer 

upgrade over the Pixel XL. The physical 

design is better. The display is better. The 

camera is a lot better. But none of these 

advances are amazeballs better, and the Pixel 

2 doesn’t feel a grand revelation like the 

original from 2016.

Once you consider that Google Lens is 

coming to the original Pixels, and that Google 

Assistant and Google Photos are phone- and 

platform-agnostic, you find yourself faced 

with a tough decision. If you’ve haven’t 

bought a new phone in two years, and don’t 

care about Samsung’s S Pen, then the Pixel 2 

XL is the phone you want to buy.

But if you already own an original Pixel, 

look closely at your bank balance, and think 

about your priorities in life. To wit: The Pixel 

XL has been my daily driver for the last year, 

and I don’t think I’d splurge $849 (go.

pcworld.com/sp84) on the latest model.

It’s OK to wait. October 4, 2018 is now 

less than a year away. 

Google Lens can tell you everything you need to know about a 
mysterious painting (as long as it’s famous). 



NOVEMBER 2017   PCWorld   65

Intel’s aptly named Coffee Lake offers a frenetic amount of performance at prices 

unheard of from the chip giant. BY GORDON MAH UNG

I ntel’s 6-core 8th generation Core 

i7-8700K CPU is the reality check to 

high-performance, high-priced CPUs 

like the $2,000 Core i9 (go.pcworld.

com/2ci9) and $1,000 AMD Ryzen 

Threadripper (go.pcworld.com/10rt). The 

real battle for the desktop and consumer’s 

wallets is with this amazingly affordable (for 

Intel anyway) $359 CPU (go.pcworld.

com/35cp), code-named Coffee Lake. 

In fact, the Core i7-8700K is Intel’s first real 

response to AMD’s breakthrough series of 

Ryzen 5 (go.pcworld.com/sor5) and Ryzen 7 

CPUs (go.pcworld.com/r7pu), and a viable 

IMAGE: GORDON MAH UNG
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alternative to the Zen-based CPUs. But just 

how fast is it, and which CPU should you buy? 

Read on to find out.

WHAT IS COFFEE LAKE?
Moore’s Law isn’t dead, but the ability to 

shrink CPU circuits and increase density has 

drastically slowed down. Coffee Lake, for 

example, is based on the same 14nm process 

the company introduced with its Broadwell 

line of laptops CPUs in 2014. Since then, Intel 

has used the 14nm process on Skylake, Kaby 

Lake, and now Coffee Lake. Despite the 

similar process, however, Intel says it’s made 

enough improvements along the way to call 

Coffee Lake a “14nm plus plus” chip. A 

simpler way is to think of Coffee Lake as an 

improved 7th-generation Kaby Lake chip with 

two more cores, though there are some 

subtler changes. 

So yes, cynics, the only true 

“8th-generational” part may be the name 

itself. Folks of a more forgiving mindset will 

see 8th-gen chips as a big breakthrough for 

Top model Core i7-5775C Core i7-6700K Core i7-7700K Core i7-8700K Ryzen 7 1800X

Code name Broadwell Sky Lake Sky Lake Sky Lake Sky Lake

Process 14nm 14nm 14nm plus 14nm plus plus 14nm

Socket LGA1150 LGA1151 LGA1151 LGA1151 AM4

L2 Cache 6MB 8MB 8MB 12MB 4MB

L3 Cache 128MB None None None 16MB

Base Clock 
(MHz)

3,300 4,000 4,200 3,700 3,600

Boost Clock 
(MHz)

3,700 4,200 4,500 4,700 4,000

Core/Threads 4/8 4/8 4/8 6/12 8/16

CPU PCIe 
Lanes

16 16 16 16 20

TDP (Watts) 65 91 91 95 95

IGP Iris Pro 6200 HD 530 HD 630 HD 630 None

List Price $377 $350 $350 $370 $500

Introduced Q2 2015 Q3 2015 Q1 2017 Q3 2017 Spring 2017

Intel’s top mainstream CPUs alongside AMD’s fastest Ryzen 7 CPU.
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Intel, which has offered quad-core CPUs as 

luxury models exclusively for the last ten 

years. Consider that Intel once charged 

$1,000 for 6-core CPUs. With Coffee Lake, 

you’re getting two more cores for the nearly 

the same price as Kaby Lake and Skylake.

WHY COFFEE LAKE 
REQUIRES A NEW 
MOTHERBOARD
Although Coffee Lake is essentially an 

improved Kaby Lake CPU, some key changes 

will drive Intel fans simply batty. The main one 

is its incompatibility with older motherboards, 

despite using the exact same physical 

LGA1151 socket.

Why, Intel, why? The company cites 

several changes. The first is official support 

for DDR4/2666 instead of of DDR4/2400. 

The higher-clocked RAM required more 

tightly controlled layout of the wires or 

“traces” on the motherboard, which 

mandated new designs.

Coffee Lake also adopts the nifty “per 

core” overclocking first introduced with the 

Core i7-6950X Broadwell-E. This allows a user 

to overclock just individual cores based on 

the workload.

All this added up to the Z370 chipset 

you’ll find on new motherboards, the 

company said. One thing that isn’t clear, 

however, is why Z370 won’t work with older 

CPUs. Because both the Z270 and Z370 use 

the same socket and pretty much the same 

chipset pinout, why can’t you put your older 

7th-gen Kaby Lake into a newer Coffee Lake 

Here’s the full line up of “8th generation” CPUs from Intel.
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Z370 mobo? All Intel would say is its board 

partners actually requested a clean break from 

the past with the new chipset.

HOW WE TESTED
For this review, we looked at the top chip of 

the lineup: the Core i7-8700K. We compared 

it primarily to its nemesis: AMD’s Ryzen 7 

1700X. Although technically priced at $399, 

we easily found the chip for $359 at Amazon.

com (go.pcworld.com/359a) or even 

cheaper when on sale.

Our original review of the Ryzen 7 (go.

pcworld.com/ror7) was focused on the top 

CPU, the Ryzen 7 1800X, but a lot has 

changed since March. So we took our 

original Asus Crosshair VI Hero 

build, updated to the latest 

available BIOS, installed a fresh 

copy of Windows 10, and the 

latest AMD drivers and Ryzen 

power plan. 

We also changed out the 

RAM. Our original Ryzen test 

filled all slots with DDR4 RAM, 

which limited the memory 

speed to JEDEC standard 

DDR4/2133 (a limitation of 

Ryzen at the time). For the 

Coffee Lake showdown, we 

dropped in 16GB of 

DDR4/3200 instead, to give 

the Ryzen 7 chip every 

opportunity to shine. If you 

don’t follow current events, you should know 

Ryzen’s memory controller and Infinity Fabric 

have a very close relationship, and the higher-

clocked the memory you use, the higher the 

performance potential.

For GPU we again used a Founders 

Edition GeForce GTX 1080 card, updated 

with the latest Nvidia drivers.

On the Intel side, we used a Gigabyte 

Aorus Gaming 7 board with a matching 

Founders Edition GeForce GTX 1080 card, a 

clean install of Windows 10, and the same 

model of Kingston SATA SSD for the primary 

boot drive.

For RAM, we initially used a matching set 

of 16GB DDR4/3200 from our Ryzen build. 

The Gigabyte Aorus Gaming 7 used for our tests features the exact 
same socket that previous-generation Intel chips used but will 
work only with 8th-generation chips.
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When calibrating our system against numbers 

provided by Intel, we found the system 

actually performed slower when selecting the 

XMP profile for 3,200MHz. In the end, we 

swapped in another pair of modules rated at 

2,400MHz and got closer to the numbers 

Intel said we should expect. 

CORE I7-8700K 
APPLICATION 
PERFORMANCE
To dig into the performance characteristics 

of Core i7-8700K, we ran the CPU through 

a gauntlet of rendering, encoding, and 

other productivity tests. If you use mostly 

Office applications, a browser and gaming, 

our single-threaded performance results 

matter more. If you edit video or perform 

other CPU-intensive tasks on 

your PC, pay closer attention to 

the multi-hreaded performance. 

CINEBENCH R15 
PERFORMANCE
Our first test is Maxon’s 

Cinebench R15. It’s a popular, 

free benchmark based on the 

same engine used in the 

company’s professional Cinema 

4D program. Professional 3D 

rendering tends to like CPU 

cores and threads, and the 

default setting for Cinebench 

exploits all available cores.

The multithreaded results bear this out, 

as the CPUs we’ve tested sort out based on the 

thread count. In the crazy range, we have Intel’s 

Core i9 chips and AMD’s Threadripper. From 

there the list sorts out nicely based on the 

number of cores and whether the CPUs have 

Symmetric Multithreading (SMT), or what Intel 

calls Hyper-Threading.

In multi-threaded tests, the new Core 

i7-8700K (the second orange bar in the chart 

above) straddles the line between the 

performance of a 6-core CPU and an 8-core 

CPU. In Cinebench, which scales very well with 

the number of cores, it comes very close to the 

performance of an 8-core. The Ryzen 7 1700X 

easily walks away from the Core i7-8700K, but 

if you have any doubts as to whether Core 

i7-8700K is better left to compete with AMD’s 

Core i9-7980X
Skylake-X

Core i9-7960X
Skylake-X 

Ryzen Threadripper
1950X Zen  

Core i9-7900X
Skylake-X 

Core i7-6950X
Broadwell-E

Ryzen 7 
1800X Zen

Ryzen 7 
1700X Zen

Core i7-6900K
Broadwell-E

Cinebench R15.038
Multi-threaded Performance

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

3,022

1,556

3,393

2,180

1,554

2,107

3,188

1,606
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6-core Ryzen 5 chips, the result 

above should answer that.

We also run Cinebench in 

single-threaded mode to 

measure the performance of a 

CPU when an app or game only 

uses one core. For the most 

part, such a test favors CPUs 

with higher clock speeds and 

greater efficiency. With Core 

i7-8700K (see the pink bar 

below), you get that in spades, 

hearts, clubs, and diamonds.

With a boost clock of 

4.7GHz, the Core i7-8700K 

slides past the previous top dog, 

the Core i7-7700K which has a top boost clock 

of 4.5GHz. Intel actually dominates the single-

threaded performance with 8th-gen, Kaby Lake 

and Skylake-X lining up in an orderly fashion 

ahead of the pack of older Intel CPUs and 

AMD’s chips.

AMD fans will protest that single-threaded 

performance doesn’t matter in a multi-

threaded world, but the harsh truth is a huge 

swath of applications and games don’t exploit 

more than one CPU core at a time. Despite 

taking a backseat to Ryzen 7 1700X in the 

multi-threading test, Core i7-8700K wins this 

one in a big, big way.

BLENDER PERFORMANCE
Our second test is another 3D render app 

called Blender. It’s an open-source, free 

application that sees heavy use in many 

independent movies. Like Cinebench, it 

favors more cores and more threads, but 

we’ve found that it doesn’t always scale that 

well with core count.

Blender’s performance can vary greatly 

with the workload thrown at it. For our test, 

we use the free BMW CPU test. The result 

shows the sheer strength of this spunky little 

6-core Coffee Lake chip, which isn’t content 

to slum it with the 6-core Ryzen 5 and Core i7 

Broadwell-E chip. Its score, in fact, is dead 

even with the 8-core Ryzen 7 1700X. A 6-core 

chip that can hang with the 8-core chips is 

something to be respected.

POV-RAY PERFORMANCE
The Persistence of Vision Raytracer (POV-Ray, 

Core i9-7980X
Skylake-X

Core i9-7960X
Skylake-X 

Ryzen Threadripper
1950X Zen  

Core i9-7900X
Skylake-X 

Core i7-6950X
Broadwell-E

Core i7-6900K 
Broadwell-E

Ryzen 7 
1800X Zen

Core i7-8700K
8th Gen

Blender 2.78b BMW 
CPU Render (sec)

S H O R T E R B A R S I N D I C AT E B E T T E R P E R F O R M A N C E

159

300

133

204

311

208

142

279
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go.pcworld.com/povr) is a ray 

tracer that dates back to the 

days of the Commodore 

Amiga. Like Blender and 

Cinebench, it generally favors 

efficient CPU cores. Once 

again we see the 6-core Core 

i7-8700K hanging closer to 

the 8-core CPUs than the 

6-core chips using the internal 

benchmark.

We also run POV-Ray’s 

internal single-threaded test. 

No surprise, the high-clocked 

Core i7-8700K (light blue, 

below) and Core i7-7700K 

(light pink, below) are in a dead heat. The 

lineup reinforces Intel’s lead in single-

threaded apps, just as we saw in 

Cinebench. The first AMD CPU straggles in 

at 9th place. If you’re wondering why the 

Ryzen 7 1700X actually loses 

to the cheaper 6-core Ryzen 5 

1600X, it’s likely due to the 

slightly higher clock speeds 

of the budget 6-core chip.

CORONA 
RENDERER
Our final 3D rendering test is 

fairly new to us and actually 

came to our attention through 

AMD. Our sample set is 

smaller, but it again shows the 

Ryzen 7 1700X just can’t shake the Core 

i7-8700K (the blue bar at the bottom). The 

Ryzen 7 wins—but by an uncomfortably slim 

margin considering it packs four more threads 

than the Core i7-8700K.

Core i9-7980X
Skylake-X

Core i9-7960X
Skylake-X 

Ryzen Threadripper
1950X Zen  

Core i9-7900X
Skylake-X 

Core i7-6950X
Broadwell-E

Ryzen 7 
1800X Zen

Ryzen 7 
1700X Zen

Core i7-6900K
Broadwell-E

POV-Ray 3.7 
Multi-threaded Performance (PPS)

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

6,129

3,203

6,674

4,522

3,128

4,166

6,352

3,304

Core i9-7980X
Skylake-X

Core i9-7960X
Skylake-X 

Ryzen Threadripper
1950X Zen  

Core i9-7900X
Skylake-X 

Ryzen 7
1700X Zen

Core i7-8700K 
8th Gen

Corona Renderer 1.3
Rays Per Second

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

6,341,910

8,699,340

5,253,400

3,519,360

7,956,400

3,297,850
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HANDBRAKE 
ENCODE
The world isn’t all about 

rendering 3D models, of 

course. More people are likely 

to be encoding video instead, 

which is where the free and 

popular Handbrake encoder 

comes in. For this test, we use 

an older version and convert a 

30GB, 1080p MKV file using 

the Android Tablet preset. 

Handbrake tends to favor CPUs 

with more cores and threads, 

and we see that familiar pattern: 

Core i7-8700K hanging right 

there with the 8-core CPUs, 

rather than with the 6-core 

chips. It’s not enough to 

outpace the 8-core Ryzen chips 

or the the 8-core Broadwell-E, 

but it’s closer than you’d expect.

ADOBE PREMIERE 
CREATIVE CLOUD 
2017
Our next video test uses 

Adobe’s professional Premiere 

Creative Cloud 2017 to encode 

an actual video project shot by 

our video crew in 4K on a Sony 

Alpha camera.

For this test, we keep the video project on 

a Plextor PCIe SSD and write the project to 

the same device, in order to remove storage 

variability from the test. 

We use Premiere to encode it using the 

Core i9-7980X
Skylake-X

Core i9-7960X
Skylake-X 

Ryzen Threadripper
1950X Zen  

Core i9-7900X
Skylake-X 

Core i7-6950X
Broadwell-E

Ryzen 7 
1800X Zen

Ryzen 7 
1700X Zen

Core i7-6900K
Broadwell-E

Handbrake 0.9.9 
Encode 1080P MKV (sec)

S H O R T E R B A R S I N D I C AT E B E T T E R P E R F O R M A N C E

875

1,396

796

1,027

1,429

1,130

806

1,355

Core i9-7980X
Skylake-X

Ryzen Threadripper
1950X Zen 

Core i9-7900X
Skylake-X  

Core i7-6950X
Broadwell-E 

Ryzen 7 
1800X Zen

Ryzen 7 
1700X Zen

Core i7-6900K
Broadwell-E

Core i7-8700K
8th Gen

Premiere CC 2017
4K Video CPU Encode to Blu-ray (sec)

S H O R T E R B A R S I N D I C AT E B E T T E R P E R F O R M A N C E

207

288

144

222

307

272

166

287
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Blu-ray preset and select the Maximum 

Render quality option, which ups the image 

quality when changing resolution (which we 

also do.) We specify that Premiere use the 

CPU for encoding rather than the GPU.

Some video professionals will scoff at 

using much slower CPUs for a video job, but 

image-quality snobs will argue that the best 

result is achieved using the CPU.

The results again put the 6-core Core 

i7-8700K in the running with the 8-core chips. 

But we still hear those video pros 

tsk-tsking our choice of CPU 

encoding, so we also ran our test 

using the GeForce GTX 1080 for 

CUDA-based encoding. Though 

some believe the CPU makes no 

difference, it’s clear that core 

count still matters even on a GPU 

encode. It’s also clear the Core 

i7-8700K can hang with those 

8-core CPUs.

CORE I7-8700K 
GAMING 
PERFORMANCE
For our Threadripper and Core i9 

tests, we didn’t dwell on gaming 

performance. Although 

important, those who buy $1,000 

and $2,000 CPUs need them for 

rendering and encoding, not 

gaming. When you’re talking 

about $360 mainstream chips, 

gaming matters a lot more. Because we wanted 

to use the latest GeForce drivers on our tests, we 

also restricted our results to the Ryzen 7 1700X 

and Core i7-8700K, as we don’t have every 

single CPU on record using the newest GPU 

drivers.

3DMARK TIME SPY 
PERFORMANCE
Our first test is Futuremark’s 3DMark Time Spy 

test. Futuremark knows how to create 

Core i9-7980X
Skylake-X

Ryzen Threadripper
1950X Zen  

Core i9-7900X
Skylake-X  

Core i7-6950X
Broadwell-E 

Ryzen 7 
1700X Zen

Core i7-8700K 
8th Gen

Core i7-6900K
Broadwell-E

Ryzen 7 
1800X Zen

Premiere CC 2017
4K Video GPU Encode to Blu-ray (sec)

S H O R T E R B A R S I N D I C AT E B E T T E R P E R F O R M A N C E

72

96

54

74

98

89

62

95

Ryzen 7 
1700X Zen

Core i7-8700K
8th Gen 

3DMark Time Spy
1.0 CPU

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

7,890

7,385
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beautiful test scenes, and Time 

Spy doesn’t let us down. For 

this test, we record Time Spy’s 

CPU score, which obviously 

focuses on the CPU rather than 

the GPU. Time Spy also favors 

more cores, good news for 

AMD, whose 8-core Ryzen 7 

1700X lands a nose in front. 

MIDDLE-EARTH: 
SHADOWS OF 
MORDOR
The thing is, Time Spy uses 

DirectX 12, and the new API’s 

ability to use more CPU cores. 

Many games sadly just don’t 

care that much about having an 

8-core CPU. For example, we 

use Middle-earth: Shadows of 
Mordor with the high-resolution 

texture pack loaded to look at 

the real-world gaming 

performance of the two chips. 

That decent lead Ryzen 7 1700X 

had in Time Spy 1.0 evaporates, putting the 

Core i7-8700K slightly ahead rather than 

slightly behind when the game is set to Ultra.

To get a better feel for what would 

happen if the graphics card weren’t the limit 

on performance, we also ran Shadows of 
Mordor using the High setting instead of 

Ultra. No surprise, the result favors the Core 

i7-8700K’s higher clock speed and greater 

efficiency and you can see the performance 

gap open up a little more.

RISE OF THE TOMB RAIDER 
PERFORMANCE
We also ran Rise of the Tomb Raider at 

1920x1080 resolution on the highest image 

quality preset, in DirectX 11 mode rather than 

DirectX 12. The Core i7-8700K just runs away 

Ryzen 7 
1700X Zen

Core i7-8700K
8th Gen 

Shadows of Mordor
19x10 Ultra (avg FPS)

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

151.6

154.6

Ryzen 7 
1700X Zen

Core i7-8700K
8th Gen 

Shadows of Mordor
19x10 High (avg FPS)

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

177.9

194.8

Ryzen 7 
1700X Zen

Core i7-8700K
8th Gen 

Rise of the Tomb Raider
19x10 Very high DX11 (avg FPS)

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

104.2

129.5
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with it here. If you think this is 

DirectX 11’s fault, we also ran it 

in DirectX 12 mode, which 

actually pushed the Core i7 

even further ahead.

Mind you, Rise of the Tomb 
Raider recently received a patch 

that actually improves its 

performance on the new Ryzen 

CPUs. This is likely just the 

massive clock speed advantage 

that puts Core i7 in front.

TOM CLANCY’S 
RAINBOW SIX 
SIEGE
Like Rise of the Tomb Raider, 
Tom Clancy’s Rainbow Six 

Siege also agrees that the clock 

speed advantage Core i7 has 

over Ryzen 7 puts it in front.

As with most games, though, 

once you increase the image 

quality slider to higher settings, it 

turns into a GPU test. On 

Rainbow Six Siege, for example, 

Core i7 wins, but it’s pretty even.

DEUS EX DIVIDED
The bad news for Ryzen 7 come 

from Deus Ex: Mankind 

Divided. This particular game is 

one of the few AMD initially 

identified as running better on Ryzen. With the 

Ryzen 7 
1700X Zen

Core i7-8700K
8th Gen 

Tom Clancy’s Rainbow Six Siege
19x10 Medium (avg FPS)

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

228

275

Ryzen 7 
1700X Zen

Core i7-8700K
8th Gen 

Tom Clancy’s Rainbow Six Siege
19x10 Ultra (avg FPS)

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

189

201

Ryzen 7 
1700X Zen

Core i7-8700K
8th Gen 

Deus Ex: Mankind Divided
19x10 High DX12 (avg FPS)

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

92

108

Ryzen 7 
1700X Zen

Core i7-8700K
8th Gen 

Deus Ex: Mankind Divided
19x10 Ultra DX12 (avg FPS)

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

76

78
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resolution at 1920x1080 and the 

High preset, though, Ryzen 7 

just can’t beat that high clock 

speed. Core i7 runs away with it. 

The reality is, most people with 

beefy GPUs don’t tend to play at 

High or Medium settings, they 

pick Ultra. Once you do that 

(and it becomes more about the GPU), it 

doesn’t matter that much does it?

ASHES OF THE SINGULARITY: 
ESCALATION
Our last test is Stardock’s Ashes of the 

Singularity: Escalation. Made by Oxide as a 

showcase for the capability of DirectX 12, we ran 

the game at 1920x1080 using the Crazy preset. 

You might choose this to make it a GPU test, but 

Oxide has coded in a benchmark to stress the 

CPU more than the GPU. When we select CPU 

Focused, Ryzen 7 and its 8 cores come out 

ahead of the 6 cores in Core i7. Still, this is very 

much the exception. For the most part, the 

higher clock speeds of Core i7 will put it well 

ahead of Ryzen 7 in most games. Enough to 

care about or to matter? Probably not.

CORE SCALING
Before we close this up, we’ll hit you with two 

more charts. The first is Cinebench R15, but 

with the workload set by hand to run from 

single-core to 16-cores. If you look at the 

results, you can see the strengths of either 

$360 CPU. For the most part, Core i7 (orange 

bars) has the advantage until we get to about 

12 threads in Cinebench. That’s no surprise as 

it is a 6-core CPU versus an 8-core CPU.

One thing our chart doesn’t show, because 

of the scale, is how much of an advantage the 

Core i7-8700K has in those lightly threaded 

tasks. So we crunched the numbers to find the 

percent difference the Core i7-8700K has over 

or under the Ryzen 7 1700X. The results speak 

of the advantage Core i7-8700K has up to 

about 6 threads. Much of that, we believe, 

comes from the clock speed advantage. We 

also looked at the reported clock speeds of the 

CPU during these tests and found that while the 

Ryzen 7 1700X clocked up to 3.9GHz on 

single-threaded most of the time, it was 

seemingly locked in at 3.5GHz. The Core 

i7-8700K, on the other hand, would hit 4.7GHz 

before slowly settling down to 4.5GHz to 

4.3GHz across the workloads. That’s just a huge 

clock speed disparity, and it shows.

CONCLUSION
Ultimately how we judge the Core i7-8700K 

($370 on Amazon, go.pcworld.com/ci78) 

comes down to two areas: Performance  

Ryzen 7 
1700X Zen

Core i7-8700K
8th Gen 

Ashes of the  
Singularity: Escalation
19x10 Crazy CPU Focused (FPS)

LO N G ER B A R S I N D I C AT E B E T T ER P E R F O R M A N C E

44.5

41.9
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The Core i7 and its higher clock speed and greater IPC lumps up the Ryzen 7 until you put enough of a 
load on it that the two extra cores in the AMD CPU give an advantage.

This chart shows how much of huge advantage the Core i7-8700K has over the Ryzen 7 1700X in lightly 
threaded tasks. Once you get to heavier thread loads, the 8-core Ryzen 7 pulls ahead.
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and price.

In performance, it’s pretty clear Core 

i7-8700K is an impressive CPU. With its high 

clock speeds and efficient micro-architecture, 

it punches out of its weight class and can rival 

CPUs with two more cores. That high clock 

also aids it in the very important single-and 

lightly-threaded workloads that the vast 

majority of consumers rely on every day. 

In many ways, the Coffee Lake Core 

i7-8700K goes a long toward addressing a 

key weakness of Intel’s previous mainstream 

standard bearer—the Core i7-7700K.

While fast in single- and lightly-threaded 

tasks, the quad-core Kaby Lake would lose to 

the 8-core Ryzen CPUs in heavier-duty tasks. 

The Core i7-8700K doesn’t quite ace the 

comparable AMD CPUs in all heavy-duty 

work, but it comes uncomfortably close in a 

lot of them and can even match it in a few.

When Intel finally released its 18-core 

Core i9-7980X and 16-core Core i9-7960X 

(go.pcworld.com/coi9), the company took 

back the performance crown from AMD’s 

Threadripper (go.pcworld.com/amdt). Still, 

few took Intel seriously because the pricing 

on the CPUs was so over-the-top, it was clear 

Intel didn’t plan to sell many.

It’s clear with Coffee Lake, Intel really wants to 

sell them. At $360 list, it compares very favorably 

to the AMD Ryzen 7 1700X, which has a list price 

of $400 but can be had for $300 to $360.

As skeptical we were initially of how Intel’s 

6-core CPU could go toe-to-toe with AMD’s 

8-core chips, the tests show Coffee Lake is 

more competitive than we expected and a lot 

more affordable than ever before from Intel.

HERE’S WHAT TO BUY
Pick Core i7-8700K (go.pcworld.com/i787) 

over Ryzen 7 1700X if you mostly play 

games, drive Office and a browser, and don’t 

intend to push only content creation apps. 

Basically, it’s the CPU for most people who 

want more performance but don’t really do 

video editing all the time.

Pick Ryzen 7 1700X (go.pcworld.com/

r717) over Core i7-8700K if you’re looking 

for a budget content creation machine 

without stepping up to a Threadripper part. 

As fast as Core i7-8700K is, most people who 

do 3D modelling will generally want more 

cores, and Ryzen 7 1700X has the advantage 

there. That advantage, however, is a pretty 

damned tiny in a lot of tests, and something 

AMD and its fans may lose a lot of sleep over.

Pick Core i7-7700K over Core i7-8700K 

if you want an immediate feeling of remorse. 

With the same basic list price between the 

two chips (Coffee Lake is $10 more) there’s 

almost no reason to choose a Core i7-7700K 

over Core i7-8700K, ever. Core i7-8700K can 

do everything Kaby Lake can do on light tasks, 

and then give the 8-core Ryzen chips a hard 

time, too. The only possible reason we could 

see to buy Core i7-7700K is a good price or 

the motherboard you have just won’t work 

with Core i7-8700K. But yeah, just don’t. 
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Speedy, spacious proof that 

With 250MBps transfers and 12TB of space, there’s plenty to love. BY JON L. JACOBI

S eagate’s Barracuda Pro 12TB 

reminds us why at least some hard 

drives can remain relevant despite 

the swift encroachment of SSDs. 

Until we reviewed its predecessor the 

Barracuda Pro 10TB (go.pcworld.com/bp10) 

last year and tasted its 250MBps read 

performance, we hadn’t given hard drives 

much thought for a while. To be blunt, year 

after year of 120MBps - 150MBps transfer 

rates had became boring in a world of 

blindingly fast SSDs—even with the steady 

and enormous increases in capacity.

The Barracuda Pro 12TB reviewed here is 

just a hair faster than the 10TB version, but the 

additional 2TB of capacity is truly a fantastic 

IMAGE: SEAGATE
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thing. We can remember $800 

4GB hard drives, so color us 

intrigued to see just how far 

Seagate and the industry can 

take things.

SPECS AND DESIGN
The Barracuda Pro 12TB is a 

7,200 rpm, 3.5-inch hard drive 

with 256MB of onboard cache. 

It employs a SATA 6Gbps 

interface, uses PMR (Parallel 

Magnetic Recording), is filled 

with helium for less drag, and is 

said to draw 7.8 watts—a 

relatively small amount of juice 

for a hard drive.

Seagate warranties the 

Barracuda Pro for hefty five 

years, and there’s two years of 

Seagate Rescue data recovery 

included. Beyond that, it’s just 

your run-of the mill hard drive in 

size and appearance.

PERFORMANCE
We test using the AS SSD and 

CrystalDiskMark benchmarks. 

To those synthetic tests we add 

real-world copying of a single 

large 20GB file, as well as a 

20GB mix of smaller files and 

folders.

The thought of a hard drive 

Large write (MBps)

Large read (MBps)

CrystalDiskMark 5

S E AG AT E B A A R R AC U DA P R O 12 T B S E AG AT E B A A R R AC U DA P R O 10 T B

S E AG AT E E S . 2

114

115

257

258

241

253

20GB Folder Write

20GB Write

20GB Folder Read

20GB Read

CrystalDiskMark 5

S E AG AT E B A A R R AC U DA P R O 12 T B S E AG AT E B A A R R AC U DA P R O 10 T B

S E AG AT E E S . 2

304

173

252

181

123

78

136

80

136

80

137

81
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transferring large amounts of contiguous data 

at 250MBps was fantasy not so long ago. The 

Barracuda Pro 12TB does it, and in our 

testing, it did so consistently. Even small 4K 

performance is consistently 30 percent to 100 

percent improved over the old school.

AS SSD (not shown) actually rated the 

Barracuda Pro 12TB a bit slower than 

CrystalDiskMark did, but CDM’s rating is 

actually closer to what you’ll see in the real 

world. This is reinforced by our 20GB copy 

tests, which pretty much flat-lined (in a good 

way) at 250MBps, both reading and writing.

Note that with all hard drives, transfer 

rates vary according to where the data is on 

the platter. As the outer sectors are filled, and 

more data is written to the drive, speeds may 

drop as the inner sectors come into play. With 

the relatively small amounts of data we used, 

this phenomenon won’t show up.

We haven’t tested the lower-capacity 8TB, 

6TB, 4TB, and 2TB drives, but the 

performance claims decrease progressively, 

albeit modestly—most likely because they 

have fewer platters for distributing data. 

Having verified the 250MBps and 220MBps 

claims for the 12TB and 10TB models, we 

don’t hesitate to believe the 195MBps spec 

for the $130 2TB drive, which is a more likely 

to fit the average user’s budget.

The helium-filled Baracuda Pro 12TB ran 

only mildly warm during our tests, and it’s also 

relatively quiet. You can hear the heads 

seeking, but buried in a system the noise level 

is more than acceptable—if you even care 

about such things. We don’t hear it in the 

noisy city, but we hear quite often from 

readers who do.

CONCLUSION
If you have a lot of digital stuff, there’s no 

vaster or faster hard drive to store it on than a 

Barracuda Pro 12TB. But it’s not cheap, and its 

size and price bring up another consideration: 

Backup. Sure, we’ve reviewed plenty of good 

Windows backup software (go.pcworld.

com/wibs) and online backup solutions (go.

pcworld.com/baso), which you could 

theoretically use with this drive. Given the 

amounts involved, however, the only truly 

viable way to safeguard 12TB worth of data is 

to buy two drives and mirror them. That’s an 

investment of over $1,000 for your storage. 

You could skip the mirror drive if you’re not 

Seagate Barracuda Pro 12TB

PROS

• A whopping 12TB of capacity

• Remarkable 250MBps sustained transfers.

• 5-year warranty and 2 years of data recovery

CONS

•  Expensive, especially if you mirror two for data 

safety

BOTTOM LINE

This hard drive is the fastest, vastest currently 

available for storing and transferring large files. With 

a 5-year warranty and 2-years of data recovery, it’s 

also a reasonably safe investment.

$524
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That’s all you need to know. BY JON L. JACOBI 

Y ou may color us surprised any 

time we receive an SSD such as 

Crucial’s new BX300 that’s not 

based on 3D TLC NAND. 

Actually, you may color us delighted. MLC 

NAND, even 3D (aka stacked, layered, tiered, 

etc) like that used in the BX300, can 

consistently perform near the limit of SATA 

6Gbps, where TLC generally can’t. Once you 

exceed the cache in a TLC drive, performance 

dips, sometimes drastically. With MLC, you 

get consistent straight-line performance, 

generally 450MBps or better.

DESIGN AND FEATURES
The BX300 is available in 120GB (go.
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pcworld.com/in12), 240GB (go.pcworld.

com/240g), and 480GB flavors that we 

found on Amazon for $60 (50 cents per GB), 

$90 (37 cents per GB), and 

$150 (31 cents per GB) 

respectively. Competitive, 

though we’ve seen cheaper 

TLC drives. The 120GB and 

240GB models have 256MB 

of DRAM cache, while the 

480GB (the one we tested) 

has 512MB. There’s also 4GB 

of SLC NAND cache per 

120GB of MLC.

All three models carry a 

three-year warranty, and the 

120GB version is rated for 55 

TBW (Terabytes Written), the 

240GB model for 80 TBW, 

and the 480GB version, 160 TBW. That’s not 

the highest TBW we’ve seen, but still well 

over the expected usage for a period of 5 

years. Actually, for most users, 10 or 15 years.

Design... really? Come on, it’s a 2.5-inch 

SATA 6Gbs SSD. The BX300 is the same size 

as all of its ilk, though we should tell you that it 

is 7mm, not 9mm, thick, and consequently a 

nice fit for upgrading a laptop. It’s silver and 

has a blue Crucial logo. Oh, and it has 

rounded corners.

PERFORMANCE
Having already sung the praises of MLC, the 

only thing to do is to show you the difference. 

We’ve included Kingston’s HyperX Savage 

(MLC, of course), which is the fastest SATA 

SSD we’ve ever tested, as well as some TLC 

Write

Read

AS SSD Sequential throughput
(10GB/MBps)

407

505

313

518

481

516

489

515

C R U C I A L B X 3 0 0

O C Z T R I O N 15 0S A M S U N G E VO 75 0

K I N G S TO N H Y P E R X S AVAG E

Crucial BX300 SSD

PROS

• Excellent peformance

• Highly affordable for an MLC NAND SSD

CONS

•  Only available up to 480GB

•  TBW endurance rating could be higher

BOTTOM LINE

This affordable MLC NAND SSD is an outstanding 

performer, though the somewhat limited capacity 

(480GB max) might cost it some market share. But if 

you value speed over capacity, there are very few 

drives that can match the BX300. Especially given 

the price.

$144
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drives to show you the 

difference.

We tested the BX300 using 

AS SSD and CrystalDiskMark 5 

(not shown), and we 

performed 20GB copy tests. 

As the latter might not exceed 

the cache of our 480GB 

model by much, and to dispel 

any doubts of monkey 

business, we also tried writing 

larger 40GB and 49GB data 

sets to the drive. It maintained 

the same sustained speeds 

shown in the charts.

PCIe/NVMe? That’s a 

completely different class. We 

didn’t include one on the 

charts because 2TBps reading 

and 1.2TBps writing tends to 

make SATA look bad.

Note: While we tested the 

480GB version of the BX300, 

the lower-capacity models, 

especially the 120GB version, 

might test a bit slower; most noticeably when 

writing lots of small files. This is not because 

of the type of NAND or amount of cache, but 

simply because there are fewer chips and 

fewer pipes to spread data across.

CONCLUSION
The BX300, all things being equal, and by 

that we mean available at or near the same 

price as TLC NAND SSDs, is the better drive. 

You might not notice the performance 

difference in everyday use, but the first time 

you write a large batch of files to it you’ll be 

happy you opted for it. Thanks to Crucial for 

putting an affordable, non-compromised SSD 

out there for consumers. 
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Total War: Warhammer II: 
Dinosaurs battle rat-men 

Open the door. Get on the floor. Everybody play as dinosaurs. BY HAYDEN DINGMAN

“K ill the warmbloods!” 

The cry resounds over 

the battlefield, no 

doubt instilling fear in 

the hordes of rats who face me. Still they 

march on, pouring out of desolate ruins 

towards my scaly soldiers. To the left, a 

division of spear-wielding chameleons. To the 

right, a massive tyrannosaurus rex waits with 

opening jaws. And behind? Well, that’s 

where my cavalry await—dinosaurs riding 

other dinosaurs.

Total War: Warhammer II is truly bizarre.

SKAVEN IS A  
PLACE ON EARTH
It’s been approximately a year and a half since 

the release of Total War: Warhammer (go.

pcworld.com/twwa)—the first Total War 

game to abandon history for more fantastical 

IMAGE: HAYDEN DINGMAN/IDG
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fields of glory. Do I wish we’d gotten another 

history-centric Total War by now? Sure. But 

we didn’t, and instead Creative Assembly has 

released the second part of a planned trilogy, 

which for convenience sake I’m going to call 

Total Warhammer II from here on out.

Sort of a sequel, sort of a standalone 

expansion, Total Warhammer II adds a new 

map, a new conflict, and four new races to 

the Total Warhammer universe. The new map 

actually spans four different continents from 

Warhammer lore—Lustria, 

Ulthuan, Naggaroth, and 

the Southlands.

And at the heart of 

Ulthuan? The Great Vortex, 

a magical tornado that 

drains magical energy from 

the world.

This supernatural 

cyclone is also the heart of 

Total Warhammer II. Where 

the previous game 

focused on ancient 

enmities—between 

Dwarves and 

Greenskins, Empire and 

Vampires, and so on—

Warhammer II is much 

more focused, more 

immediate in its 

concerns. All four 

factions want control of 

the Great Vortex, 

whether to save the world or to corrupt it.

The Lizardmen, ancient stewards of the 

world, are afraid of lesser races derailing the 

“Great Plan” foreseen by their ancestors. They 

seek to protect the Vortex from warmblood 

interference. The High Elves fear their Dark Elf 

counterparts will corrupt the Vortex and bring 

Chaos back to the world—a plan the Dark 

Elves have indeed put into motion. And the 

ratlike Skaven? They plan to tear open the 

void itself.
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Before I get into what I dislike, I’d like to 

praise the factions themselves. The first Total 

Warhammer was a huge departure for Total 

War, but not much of a departure for video 

games in general. Dwarves, Humans, Orcs, 

Vampires—the latter faction was the most 

interesting, but none are exactly unexplored 

territory. The same goes for Elves this time 

around—that’s well-trod territory.

Rat-men and dinosaurs, though? Fantastic. 

I played through the opening hours of all four 

factions during this review, but carried the 

Lizardmen campaign all the way to 

completion because, come on—it’s 

dinosaurs. In all my years of strategy games, 

watching a T-Rex battle against a horde of 

plague-spreading rats is a definite highlight.

The original Total Warhammer was 

tried-and-true fantasy. The sequel is much 

more unique, and it’s the utter strangeness of 

this conceit that’s made Total Warhammer II 

so satisfying despite the fact I think it’s the 

weaker of the two games.

The problem? Although the sequel’s 

factions are weirder, you’d never know it from 

the campaign itself—all four campaigns are 

structured the same, with only surface-level 

differences.

Let’s use the Lizardmen for an example. 

The Lizardmen start out in Lustria, a lush jungle 

continent. Dinosaur land. Led by Mage-Priest 

Mazdamundi, the Lizardmen hope to collect 

enough “Ancient Tablets” 

to fill a meter at the top of 

the screen. The meter is 

split into five sections, with 

each milestone triggering a 

Ritual—a ten-turn process 

where you need to defend 

three cities from both rival 

armies and the forces of 

Chaos who leak into the 

world. The fifth ritual lasts 

Total War: Warhammer II

PROS

• Lizardmen and Skaven factions are unique, fresh

• Grander scope than its predecessor

CONS

•  The four faction-specific campaigns aren’t actually 

very different this time around

•  Factions feel isolated, with continents separated by 

too much empty ocean

BOTTOM LINE

Total War: Warhammer II is a more daring take on 

fantasy than its predecessor, adding Lizardmen 

(dinosaurs) and Skaven (rat-men) to the mix—but it’s 

not necessarily a more daring Total War game.

$59
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20 turns, requires 5,000 of these Tablets, and 

completing it triggers the Final Battle and (if 

you win) the end of the game. With me so far?

Okay, so the High Elves need to collect 

5,000 “Way-fragments” to conduct the fifth 

ritual. Dark Elves? It’s 5,000 “Scrolls of 

Hekarti.” Skaven, it’s 5,000 Warpstone.

My point is: Playing each campaign feels 

fundamentally the same. The win conditions 

are identical, save for faction-specific lore.

I found myself missing the first Total 

Warhammer, where each faction had unique 

(and thus interesting) win conditions. The 

Dwarves, for instance, were mostly in it just to 

take back their lands from the Greenskins. 

There was a story there, a history that felt 

important and lent the campaign weight.

Total Warhammer II’s factions still play 

differently. My favorite mechanic is unique to 

the Skaven actually. All of their cities appear to 

be uninhabited ruins until you try to colonize 

them, at which point an entire Skaven army 

can pop out of the ground. It adds an element 

of danger I really enjoyed.

As far as win conditions, though, sure, 

they all have different reasons for coveting the 

Vortex, but...well, not that different.

The Great Vortex MacGuffin-rush also 

changes how the campaign progresses. I 

praised Total Warhammer for restricting 

factions to certain parts of the world. You 

didn’t just rampage across the map, declaring 

war on whoever you wanted. Vampires only 

had designs on Empire territory, for example. 

This had dual effects: It grounded the conflict, 

made each city you captured feel important, 
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and it also artificially limited how many cities 

the player had to manage.

In Total Warhammer II, generating 

Tablets/Scrolls/Fragments/Warpstone is 

mostly a factor of how many cities you own. 

Every city you control contributes to your 

total, and by the end of my Lizardmen 

campaign I owned something like 65 

settlements, gained through some 

combination of military conquest and unifying 

other Lizardmen factions under my own 

banner—a necessity, because other 

Lizardmen factions won’t contribute to your 

own Ancient Tablet goals, even though you’re 

all sort of “on the same side.” No city is 

off-limits, either. Some are in an “unsuitable” 

climate, which carries various negative 

effects, but that’s it.

Once you’re past even 20 or 30 

settlements, that’s a lot of micromanagement. 

65 is awful. Every turn, there were a dozen or 

more cities demanding attention, asking me 

to weigh the benefits of another barracks 

here, another quarry there, and so on. But I 

needed those cities to generate Tablets as fast 

as my rivals. It wasn’t like I could abstain from 

conquest.

There’s also an odd dynamic that occurs by 

featuring four different continents, two of which 

are completely isolated by oceans. In the first 

game, it often felt like Dwarves could finish out a 

game and barely interact with the Empire/

Humans—but that’s because your win 

conditions had next-to-nothing to do with them!

Here, you could go the entire Lizardmen 

campaign without ever encountering the 

High Elves at all, even though you’re directly 

embroiled in this global conflict with them. 

That’s a problem when those same High Elves 

end up being your closest rivals, in large part 

because their empire’s grown unchecked on 

the other side of the world.

Your only recourse is a bit of a cheat. Each 

time a Ritual is started by an enemy faction 

you can pay to send an “Intervention” army to 

opposing cities—a means of getting around 

your innate isolation. But 

you don’t even control the 

mercenary army you 

bought, nor the makeup of 

said army aside from a 

Weak/Average/Strong 

dynamic based on how 

much you paid. Thus it 

often feels like you’re in a 

vacuum, struggling to raise 

Tablets/Scrolls/whatever 
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faster than an enemy you can’t even see, and 

then trusting the AI to throw a wrench into the 

enemy’s plans for you.

What, you’d rather send your own army? 

Crossing an ocean can take upwards of eight 

turns, and—even weirder—any naval battles 

are fought as if the two land armies were 

facing off against each other, and can only be 

auto-resolved. No tactics allowed, and no 

dedicated naval/ship-to-ship combat.

It feels under-baked. This grand conflict, 

these far-flung continents—it fits the 

Warhammer lore, sure, but it doesn’t hang 

together quite as well as a game. The threat is 

too abstract, mostly represented by a bar 

creeping ever rightward on the top of the 

screen, and going back to play the other 

campaigns doesn’t feel as satisfying when the 

core loop is basically the same each time. 

Combine that with some mechanical missteps 

(mostly the aforementioned focus on 

micromanagement and 

the tacked-on naval 

combat), and it’s just a 

bit disappointing.

BOTTOM LINE
That being said: It’s 

disappointment in 

relation to the first 

game, which was stellar. 

I don’t think Total 

Warhammer II is bad, per 

se, and definitely 

enjoyed the presence of the Lizardmen and 

Skaven factions. Give me more of that in the 

inevitable Warhammer III actually, by which 

I mean get weirder. Unbound by the chains 

of human history, Creative Assembly can 

finally be truly creative. I love it. I’m also 

curious to see what new factions add to 

the conflict—whether they too are embroiled 

in conflict over the Great Vortex and how it 

changes the dynamic. 

I’d like to see more of what worked in the 

first Total Warhammer, though. Less world-

spanning disaster, more localized enmities 

and backroom politicking. I don’t just want 

factions to play differently in pursuit of the 

same goal—I want them to be different. That’s 

undoubtedly a hard trick to pull off, especially 

when it comes to balancing strengths and 

weaknesses, but I think it made Total 

Warhammer a much stronger game than 

this more traditional sequel. 

The full map (or most of it, at least) complete with enormous empty ocean.
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Divinity: Original Sin II 
impressions: Saving the world 
as a face-stealing skeleton 
Turn and face the strange. BY HAYDEN DINGMAN

D ivinity: Original Sin II is the highly 

anticipated sequel to an 

unanticipated hit. Divinity: 

Original Sin took me by surprise 

in 2014. For the most part, the revival isometric 

RPG revival focused on reviving the classics of 

old—Pillars of Eternity (go.pcworld.com/pioe) 

in particular, with its Infinity Engine stylings, but 

Wasteland 2 (go.pcworld.com/wal2), Tyranny 

(go.pcworld.com/tyra), and Torment: Tides of 

Numenera (go.pcworld.com/tton) didn’t stray 

too far from the template.

But then there was Divinity, which I once 

wrote (go.pcworld.com/wiow) felt like what 

you’d get “if, instead of dying in the early 

2000s, the isometric CRPG genre had kept 

evolving that whole time.” Built from layer 

upon layer of systems, Original Sin added 

dynamism to the stodgy Infinity Engine 

formula. Flexible skills and classes allowed for 
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manifold character builds, quests presented 

half a dozen or more approaches, and a deep 

combat system reacted to both you and the 

environment—it often felt like the only limit 

was your creativity.

That still holds true. Today Divinity: 

Original Sin II (go.pcworld.com/dios) 

officially emerges from Early Access (go.

pcworld.com/efea), and I’m happy to say it’s 

every bit the sequel you’d expect. Well, at 

least the first 10 or 11 hours.

THE JOURNEY OF A 
THOUSAND MILES...
Yeah, I’m not done yet. Not even close. We 

received the final review build of Original Sin 

II on Tuesday night, and I don’t know how 

long it’s going to be but the first game lasted 

me 55 hours so...close to that, probably? 

Maybe more?

It might take a bit.

I’ve played the first 10 or so hours though, 

as I said. That covers 

the Early Access 

content essentially— 

a short tutorial/

prologue on a 

prison-bound ship 

and then the first 

main area, the prison 

island of Fort Joy.

Not included in 

the Early Access 

build (as far as I’m 

aware) is my character, Fane. Like most RPGs, 

the previous game had you create your 

characters from scratch when entering the 

game. That’s still an option, but you can also 

play as one of five “Origin” characters, each 

with a custom-crafted backstory and a unique 

perspective on the world. The four you don’t 

choose are available as companions later.

Fane’s an undead humanoid who fell 

asleep sometime in the distant past and awoke 

in the present day to find he’s the last of his 

race. From what I’ve heard, Fane is a product 

of writer Chris Avellone (go.pcworld.com/

chav—and it shows. There’s a real Planescape: 

Torment vibe to Fane’s story so far.

Which brings me to my first point: The 

writing. Original Sin II’s biggest improvement 

over its predecessor is the writing, by far. It’s 

not that Original Sin was bad per se, but the 

story was pretty simplistic and often played 

second fiddle to the combat systems.

That isn’t the case this time around. While 
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combat is still prevalent in Original Sin II, the 

bits of story I’ve seen so far are already more 

interesting, the stakes more immediate, the 

characters more fleshed out than anything in 

the first game’s opening hours.

The tag system which I demoed in my 

first-ever hands-on (go.pcworld.com/feho) 

with Original Sin II is proving pretty amazing 

so far. Basically, the game assigns your 

character(s) various tags based on race, class, 

background, and certain actions. Fane for 

instance sports Undead, Scholar, and Mystic 

tags, plus those specific to his character. I also 

unlocked the “Hero” tag at one point for 

helping out around Fort Joy.

These tags then feed into dialogues. A 

conversation about death might sport three 

generic responses for instance plus a Fane-

specific option about it “Not being that bad.”

It’s not a revolutionary system—variations 

of this have existed in RPGs over the years. 

What impresses me about Original Sin II is 

how prevalent these unique dialogue options 

are. Almost every conversation I’ve taken part 

in has had at least one, often more, lines 

specific to my character, be it race, class, or 

other attributes.

Sometimes you can get a different 

perspective by switching to one of your 

companions and seeing how conversations 

change, but during important story moments 

you’re stuck with your main character’s 

perspective. I can’t even 

imagine how many 

alternate quest pathways, 

how many bits of story, or 

how many throwaway lines 

I’ve missed by playing as 

Fane and not the Red 

Prince, Lohse, or the other 

companions, but it must be 

a stunning amount.

Fane has it best in some 

Divinity: Original Sin II

PROS

• Lizardmen and Skaven factions are unique, fresh

• Grander scope than its predecessor

CONS

•  The four faction-specific campaigns aren’t actually 

very different this time around

•  Factions feel isolated, with continents separated by 

too much empty ocean

BOTTOM LINE

Total War: Warhammer II is a more daring take on 

fantasy than its predecessor, adding Lizardmen 

(dinosaurs) and Skaven (rat-men) to the mix—but it’s 

not necessarily a more daring Total War game.

$59
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ways, though. As you can imagine, the 

undead aren’t very welcome in your usual 

social circles. To solve this problem you can 

wear a hood or you can do one better and—

wait for it— wear someone else’s face. Yes, as 

Fane (or a generic undead character) you can 

get a Faceripper and use it to steal the faces 

off corpses, Hannibal Lecter style, then 

transform into that race at will. Fane also has a 

less-gruesome mask that allows him to 

transform into any of the four races, sans-face, 

but where’s the fun in that?

And when you do transform, thanks to the 

flexibility of the tag system, you gain that 

race’s unique traits. Elves have a racial ability 

where they can eat corpses and absorb the 

memories (and sometimes the talents) of 

whoever the body part came from. Cool! 

Gross! Transform into an elf and Fane gains 

this ability too.

It also applies in less obvious ways. Lizards are 

an arrogant and proud race that consider 

themselves above the rest of the mortals. Talk to a 

lizard in your normal form and it might brush you 

off, sneer at you, or even challenge you to a fight. 

Transform into a lizard though and suddenly that 

arrogant jerk is your new best friend.

So yeah, I’m really enjoying Fane so far. 

The game warns that an Undead path does 

come with some unique challenges—always 

And when you do transform, 
thanks to the flexibility of the 
tag system, you gain that race’s 
unique traits. 
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wearing a helmet to cover up your creepy 

skull-face, for one. Also you’re actually hurt by 

standard healing magic and potions, while 

poison replenishes your health. An interesting 

wrinkle, that. It’s a fair challenge though, and 

the writing more than makes up for it.

The other unique characters are good, 

too. Lohse is maybe the most interesting—she 

lets spirits come and go from her head at will, 

sort of a ghost hotel. The problem? A 

malevolent spirit has taken up semi-

permanent residence, and keeps taking over 

her body at inopportune times. She’s in my 

party, for sure, along with the mercenary Ifan 

and the aforementioned Red Prince.

Also appreciated: Original Sin II lets you 

choose a class for your companions. 

Revolutionary! No more “Oh, I can’t take this 

character along because she’s a rogue and I 

don’t need another rogue” disappointments. 

This time, any companion can be any class 

and support you on your journey.

It’s the little things, 

those quality of life 

adjustments, that make 

Original Sin II great. I 

can’t even tell you how 

many times I’ve seen a 

feature, either in this 

game or its 

predecessor, and 

thought “Yeah, why 

don’t other RPGs do 

that?” That, to me, is the 

strongest compliment I could pay.

BOTTOM LINE
As I said, I’m barely out of the Early Access 

area so it’s hard to tell how the rest of the 

adventure will shape up. All Original Sin really 

needed though (in my opinion) was a 

stronger story, and so far it seems like Larian’s 

delivered on that and more. Kudos also for an 

introduction that’s slightly less intimidating 

than the previous game—it’s a bit smaller, a bit 

more focused and directed, and with less 

opportunity to stumble into something that 

will really kick your ass, at least early on.

My sole grumble so far: The inventory is 

still a mess. Better, insofar as you can access 

all four companion inventories from a single 

screen, but still a mess. 

We’ll be back with more concrete 

impressions of the story, plus any other wrinkles I 

encounter along the way, once I’ve finished. I 

think I’m going to savor this one, though. 
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FEATURE

FREE

PC
SOFTWARE

T H E  B E S T

START OFF RIGHT WITH SOLID SECURITY TOOLS, PRODUCTIVITY SOFTWARE, 

AND OTHER PROGRAMS THAT EVERY PC NEEDS. BY BRAD CHACOS

F O R  Y O U R
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NEW 
HARDWARE 
NEEDS NEW 
SOFTWARE
The best free PC 

software programs 

aren’t about the cost 

(lack thereof), they’re 

about a fresh oppor-

tunity—collections of 

code that puts the 

dumb hardware in 

your computer to 

smart use, tools that could accomplish 

anything from balancing your household 

budget to helping to cure cancer.

Stocking your PC is an intensely personal 

task. Even still, some programs are so helpful, 

so handy, so useful across the board that we 

heartily recommend them to everybody. 

These free PC programs—a mix of must-haves 

and delightful auxiliary apps—have earned a 

place on almost any computer.

ANOTHER BROWSER
Before you roll up your sleeves and start slinging 

software around, make sure to snag your web 

browser of choice. Using Windows’ default 

Internet Explorer or Edge browser when you’re 

accustomed to something else feels like wear-

ing somebody else’s shoes. (Blech.)

Firefox and IE 11 are both tremendous 

options in their own right, but our money’s on 

Chrome, which won PCWorld’s extensive 

best browser showdown (go.pcworld.com/

bbs). But hey, they’re all free! Try before you 

“buy.” And if the big names aren’t your thing, 

there’s a legion of highly specialized alterna-

tive browsers (go.pcworld.com/sab) beg-

ging for your attention.

NINITE
Ninite (go.pcworld.com/nin) makes loading 

up a new computer a breeze. Simply head to 

the Ninite website, select which free software 

you’d like to install on your PC—it offers 

dozens of options, including many of the 

programs named here—and click Get Installer 

to receive a single, custom .exe file containing 

the installers for those programs. Run the 

executable, and Ninite installs all of them in 

turn, and it automatically declines the offers 

for bundled bloatware so many free apps try 

to sneak in. No muss, no fuss, no hassle. It’s 

wonderful.

NINITE
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UNCHECKY
Accidentally installing 

unwanted bloatware is 

one of the greatest dan-

gers of free software, the 

sanctity of Ninite aside. 

For everything else, use 

Unchecky (go.pcworld.

com/unc). Unchecky 

automatically unchecks all 

of the checkboxes when 

you’re trying to install a 

program, and warns you if 

shady software is trying to 

sneak something ugly 

onto your machine. It’s a godsend.

MALWAREBYTES  
ANTI-MALWARE FREE
The Windows Defender software (go.pcworld.

com/wds) enabled by default in Windows 10 

provides solid protection for most users, but no 

single antivirus utility offers bulletproof protec-

tion, especially against the latest and most 

clever threats. MalwareBytes Anti-Malware Free 

(go.pcworld.com/amf1) was designed specifi-

cally to find and eliminate those cutting-edge 

“zero day” vulnerabilites. 

You can’t schedule scans or 

even use it as a regular 

antivirus program, but it’s 

invaluable when you think 

that something nasty has 

slipped by your primary 

antivirus utility. The pre-

mium version packs more 

features, such as anti-ran-

somware and anti-exploit 

protection, as well as 

real-time scanning.

UNCHECKY

MALWAREBYTES
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PC DECRAPIFIER
Most boxed PCs come 

chock-full of bloatware 

intended to make dough 

for the PC makers, and you 

probably don’t need (or 

want) most of it clogging up 

your system resources.

That’s where PC 

Decrapifier (go.pcworld.

com/pcd) comes in. This 

pint-size wonder program 

scans your PC, brings up a 

checklist of the bloatware 

installed on your machine, and helps you 

wipe ’em all away in one fell swoop. Yay! A 

secondary screen lists all of your programs if 

you want to nuke even more. Ignore it, or just 

be careful to avoid erasing something 

important.

Microsoft introduced its own tool to blow 

away Windows 10 bloatware (go.pcworld.

com/10ba), but it involves performing a 

complete reinstallation of the operating 

system. Don’t mess around with it unless you 

know what you’re doing.

LAUNCHY
On the surface, Launchy (go.pcworld.com/lau) 

is a simple app launcher, and that’s swell all on 

its own! App launchers let you activate soft-

ware far faster than navigating Windows, even 

if you use the Windows key and search for an 

app by name. But Launchy can do much, much 

more: open any file or folder in mere seconds, 

shut down your PC, or even kill processes and 

perform math calculations with the right 

plug-ins (go.pcworld.com/rpix). Read Life-

hacker’s superb tutorial (go.pcworld.com/stx) 

and forget about your Start menu.

Launchy is donationware, so you can snag 

if for free, but we highly recommend tossing 

the developers a few dollars for this excellent 

program.

THE BEST FREE PC SOFT WARE

PC DECRAPIFIER

LAUNCHY
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7-ZIP
Windows can create and extract ZIP files 

natively, but if you find yourself staring at 

another compressed archive you’ll need a 

dedicated program to handle it. A lot of them 

cost money. 7-Zip (go.pcworld.com/7z) is 

open-source and completely free, ready to 

perform all your 

archiving needs from 

Windows’ right-click 

context menu. You 

can even encrypt 

7-Zip archives with a 

password to send 

them securely.

CCLEANER
Another must-have 

system tool: the 

legendary CCleaner 

(go.pcworld.com/

ccle). It does all the 

dirty work required to 

keep your PC running in 

tip-top shape, including 

ditching unwanted cookies, 

wiping your browser history, 

deleting unnecessary files, 

and keeping your Windows 

Registry sparkling clean.

Note: CCleaner 

recently got mud in its eye 

when it was hacked (go.

pcworld.com/iwh) for the 

purposes of industrial espionage. Piriform 

now has a safe version of the program avail-

able to download from its site. 

CCleaner is powerful, but even better, it’s 

free! (A $25 Professional version with pre-

mium support, scheduled cleanings, and 

automatic updates is also available.)

CCLEANER
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VLC
Windows 10 has a prickly problem: Unlike 

Windows 7, it’s incapable of playing DVDs 

out of the box (go.pcworld.com/dvd). 

Your PC might have a 

DVD-playing program 

installed if you bought a 

boxed system, but if not, 

the simply wonderful VLC 

media player (go.pcworld.

com/vlcm) can play your 

flicks (and music, and 

podcasts, and…) for free. It 

can even play (some) Blu-ray 

discs with a little fiddling 

(go.pcworld.com/lf).

PAINT.NET
Don’t let Paint.net’s (go.pcworld.com/pai) 

freebie status fool you: This image editor may 

not have all the bells and whistles of Photo-

THE BEST FREE PC SOFT WARE

VLC

PAINT.NET
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shop, but it packs everything that most 

people need (even layer-based editing) and 

costs hundreds of dollars less.

If you’re a graphics professional, and you 

can’t afford Photoshop but require more than 

Paint.net offers, check out GIMP (go.pcworld.

com/g). It has a challenging learning curve, 

but its capabilities are damned impressive 

once you wrap your head 

around it.

AUDACITY
If you need to record or 

mix audio without spend-

ing big bucks on pro 

software, Audacity (go.

pcworld.com/aud) is 

hands-down the best 

option around. This 

powerful open-source 

audio editor offers excel-

lent production capabilities—

and a dizzying array of buttons 

and options. Snag it, then read 

PCWorld’s Audacity primer (go.

pcworld.com/pain) to wrap 

your head around the basics.

REVO UNINSTALLER
When you delete software using 

Windows’ default uninstallation 

utility, it can leave a lot of 

remnants behind in weird 

places, sucking up precious 

storage space. Revo Uninstaller wipes out 

everything. It’s great. A $40 pro version adds 

handy-dandy additional features, but the free 

download gets the core job done.

(Pro tip: If you encounter a program that says 

it can’t be deleted because it’s currently in use 

by your system, IOBit’s free Unlocker (go.

pcworld.com/rui) can shake the grasp loose.)

REVO UNINSTALLER

AUDACITY
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RECUVA
But what if you want to bring a deleted file 

back to the realm of the living? Recuva (go.

pcworld.com/rcuv) is a clean, simple unde-

lete program from Piriform, the makers of 

CCleaner.

Be warned: Recuva won’t be able to 

recover all deleted files, and the odds are 

even lower if you erased a program with a 

secure delete tool like Eraser (another top-

notch free program). Even still, Recuva has 

saved my bacon on more than one occasion. 

A $20 pro upgrade adds automatic updates, 

premium customer service access, and 

support for virtual hard drives.

SUMATRA PDF
Adobe Reader may be the go-to PDF reader 

for many people, but it’s clunky, constantly 

updating, and frequently targeted (go.

pcworld.com/spdf) by malware peddlers. If 

you need only basic 

functionality, go with 

Sumatra PDF (go.

pcworld.com/sum) 

instead. Sumatra 

lacks the fancy extras 

found in many 

full-featured PDF 

readers, but when it 

comes to straight-up 

reading Portable 

Document Format 

files, Sumatra PDF is 

blazing-fast and completely accurate. Oh, 

and since it’s less ubiquitous than Adobe’s 

offering, hackers tend to stay away from 

Sumatra PDF.

SPOTIFY OR iTUNES
Sometimes, blasting tunes is the only thing 

that makes slogging through a spreadsheet or 

a stuffed inbox even remotely tolerable. The 

exact music client you’ll want will depend on 

whether you’ve already bought into a service, 

naturally. For musical neophytes I recommend 

two programs: iTunes (go.pcworld.com/itu) 

and Spotify (go.pcworld.com/spo).

The iTunes Windows client notoriously 

sucks, but it gets the job done—and that job 

includes giving you access to a vast universe 

of premium music downloads and keeping 

your iPhone’s music library synced with your 

PC. Spotify, meanwhile, is an all-you-can-eat 

streaming service with millions of top-tier 

THE BEST FREE PC SOFT WARE

RECUVA
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tunes available, all for free if you don’t mind 

listening to a few ads.

A PASSWORD MANAGER
The high-profile hack attacks (go.pcworld.

com/hph) of the past few years have driven 

the point home: You need strong passwords, 

and you need a different password for each 

site you visit. Rather than juggling dozens of 

alphanumeric codes in your noggin, down-

load a password manager. 

There are several options available, but 

our favorite is LastPass (go.pcworld.com/

lstp), a cloud-based password manager that 

generates strong, random passwords and 

keeps track of your credentials across all your 

devices for free. Dashlane (go.pcworld.com/

dsh) is another stellar option, but the free 

version is 

limited to a 

single device. 

PCWorld’s 

guide to the 

best password managers (go.pcworld.com/

bpm) can help walk you through all the 

available options.

A PRODUCTIVITY SUITE
PCs excel at helping you Get Things Done—

but few of them ship with a productivity suite 

installed. Fix that, stat! Even if you don’t plan 

to use a productivity suite regularly, it’s smart 

to have basic editing capabilities available on 

your computer.

Legions of people swear by Microsoft’s 

legendary Office; I do, too. But you don’t 

SPOTIFY
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have to drop big dollars on Office if you 

don’t need its myriad bells and whistles. 

Free—and good—alternatives abound, with 

LibreOffice (go.pcworld.com/lir, pictured) 

being the flagship free-and-open-source 

option. The online-only Google Docs (go.

pcworld.com/gdoc) also rocks. PCWorld’s 

guide to the best free Microsoft Office 

alternatives (go.pcworld.com/moa) explains 

your various options. 

AUTOHOTKEY
Macros sure are great in Microsoft Word and 

Excel, aren’t they? AutoHotKey (go.pcworld.

com/ahk) lets you create customized key-

board shortcuts for any program or action on 

your PC. It’s not exactly beginner-friendly, as 

configuring AutoHotKey 

requires some very basic 

scripting that most people 

will be able to pick up 

quickly enough. It’s down-

right magic once you wrap 

your brain around it 

though.

TUNNELBEAR
Browsing websites and 

sending private data over 

open Wi-Fi hotspots is just begging for 

hackers to capture the details. Virtual private 

networks secure your connection. If you need 

to log into your work website or email at 

Starbucks, use TunnelBear (go.pcworld.com/

tbe) to keep your data safe. It’s fast, easy to 

use, and has a straightforward privacy policy, 

unlike many VPNs.

The free version is limited to just 500MB 

of data per month, though. If you need more 

data or want to use a VPN to stream video 

THE BEST FREE PC SOFT WARE

LIBREOFFICE

AUTOHOTKEY

TUNNELBEAR
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from overseas, PCWorld’s guide to the best 

VPN services (go.pcworld.com/vpnx) can 

walk you through premium options.

STEAM AND OTHER FREE PC 
GAMES
All work and no play makes Homer something 

something (go.pcworld.com/ho)! Valve’s 

outstanding PC game marketplace, Steam 

(go.pcworld.com/stea), makes it easy to 

shrug off the stress of the workday and blow 

off some ... well, you know. You’ll find tons of 

free games available on Steam, and games 

are frequently given away free for a limited 

time. EA’s rival Origin service also has an On 

the House program that often provides 

games for free-as-in-beer free.

Those aren’t your only options though. 

Check out PCWorld’s guide to the best free 

PC games (go.pcworld.com/bfpcg) for 

more options than you’ll ever be able to 

actually play.

BONUS: 
BACK UP 
YOUR PC!
This isn’t an official 

recommendation 

because the best way 

to back up your PC for 

free (go.pcworld.

com/pcff) is to use a 

hodgepodge of 

native Windows 

utilities and no-cost third-party solutions. But 

backing up your data is so vital—especially in 

this rising age of ransomware—that it needs to 

be highlighted here.

If the idea of using a mish-mash of tools 

makes you wince, check out PCWorld’s 

guides to the best Windows backup software 

(go.pcworld.com/wbs) and the best online 

backup services (go.pcworld.com/bobs) for 

more options. You’re going to need some 

portable storage to stash your bits on, too. 

PCWorld’s best external drives roundup (go.

pcworld.com/edr) can help there.

MASTER YOUR WINDOWS 
10 PC
Now that you’ve loaded up your PC with the 

best free software around, it’s time to put 

Windows itself to work. Head on over 

PCWorld’s best Windows 10 tips, tricks, and 

tweaks guide (go.pcworld.com/10ti) to seize 

even more control over your PC for the low, 

low price of nothing. 

STEAM



  AMERICA,
 LET’S DO LUNCH TM

Julius Gaines, SINCE 1933. He’s got a curious intellect that can’t be satiated. 

Now, he and 1 in 6 seniors face the threat of hunger and millions more  

live in isolation. So pop by, drop off a hot meal and say a warm hello.  

Volunteer for Meals on Wheels at AmericaLetsDoLunch.org
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from Backblaze to Carbonite,  

iDrive, Mozy and more
We’ll help you choose the best online backup service.  BY JON L. JACOBI
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Online backup is 

an essential 

hedge against 

physical data 

disaster. Whether 

it’s an act of theft 

or an act of God 

(earthquakes, 

floods, hard-drive 

devouring 

locusts), you 

never know what 

could hit your PC 

or phone, and 

when. This is 

especially import-

ant for mobile-centric users, who stand to lose 

a lot of digital stuff if their device disappears.

Uploading your data to an online service 

covers a lot of the bases. Some people call 

these “cloud” services, but in reality, your data 

is stored on servers at the other end of the 

connection—that is, someone else’s hard 

drives. But that’s part of 

the plan! The backup 

Rule of Three says you 

should maintain three 

copies of your data: the 

original, a copy, and a 

copy of the copy. One copy should be in a safe 

place away from the original and secondary.

We always recommend keeping a local 

backup for quick restores (see our backup 

software roundup [go.pcworld.com/swr] for 

desktop solutions), but online can actually serve 

as both the second and third copies—assuming 

the vendor keeps its servers backed up, or 

adequately redundant.

We’ve reviewed the major online backup 

services and picked the best below—and 

we’ll keep updating our reviews as services 

come and go (RIP CrashPlan! [go.pcworld.

com/rip]). Our primary concern here is 

backup, but we will note other roles that a 

service can fulfill, whether to share it with 

others or have it handy when working from 

iDrive’s client will back up files as the change. That’s CDP, or Continuous Data 
Protection.

The backup Rule of Three says you should 
maintain three copies of your data: the 
original, a copy, and a copy of the copy. 
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multiple devices or varied locations.

All the services we tested work well, so 

feel free to kick the tires and pick the one that 

suits your fancy. That said, there are some 

obvious best choices depending on what 

your needs are.

BEST OVERALL 
ONLINE BACKUP: 
iDRIVE
There’s no more complete 

online backup storage 

service than iDrive (go.

pcworld.com/idx). And 

though it’s not the cheapest, 

it’s still affordable and comes 

with backup clients for nearly 

every PC and device, includ-

ing Windows Phone—a rarity these days. The 

company also provides additional storage for 

syncing all your devices 

and PCs, allows sharing of 

files with anyone, and has 

the ability to back up to a 

local drive. 

iDrive has two personal 

plans that cover one user 

with unlimited computers 

and devices: $69.50 a year 

for 2.5TB, and $99.50 a 

year for 5TB. Business 

plans allow unlimited users 

and computers, but 

significantly less storage 

per dollar, starting at $99.50 for 250GB. For all 

the details, read our full review of iDrive (go.

pcworld.com/rid).

BEST BUDGET ONLINE 
BACKUP SERVICE: 

BACKBLAZE
If you’re not sure what you 

want to back up, or where it 

is, or just don’t want the 

pressure of trying to figure it 

all out—Backblaze (go.

pcworld.com/bbx) is the 

online backup service you 

want. It offers unlimited 

storage, and backs up 

everything except items you 

explicitly exclude. Given all 

that, it’s ridiculously inexpensive compared 

to the competition: $5 a month, $50 a year, 

There are several methods to get your data back. If they send it to you, 
there’s a charge, but it’s refundable if you send the device back.

ONLINE BACKUP  
CHEAT SHEET
Our quick-hit  
recommendations:

Best overall online 

backup: iDrive

Best budget online 

backup: Backblaze

Most streamlined online 

backup: Carbonite
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or $95 for two years for unlimited storage. 

Per PC. That’s it. It’s the same for business 

PCs. Read our full review of Backblaze for 

more details (go.pcworld.com/bbr).

MOST 
STREAMLINED 
ONLINE 
BACKUP: 
CARBONITE
Carbonite Online 

backup is, in its own 

way, as simple as 

Backblaze. The only 

real difference is that 

Carbonite (go.

pcworld.com/cbo) 

doesn’t back up 

everything by 

default. It selects 

what it thinks you need to back up, then leaves 

the rest up to you. It’s pretty successful selecting 

data if you use the standard locations (My 

Documents, etc.), so most users won’t need to 

provide additional input. 

Carbonite’s online portal is simple and follows the elegant theme of the local client software.

SOS Online Backup scans and automatically selects the most common data.
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The price of elegance is a little steeper: 

Basic online-only backup is $60 for one 

computer for one year, $114 for two years, 

and $162 for three years. If you want the 

ability to duplicate the backup to a local hard 

drive and back up videos, then you’re talking 

$75, $190, and $270, respectively. If you 

want the ability to retrieve your data via a hard 

drive couriered to you (much faster than 

downloading when there’s a lot of data), the 

rates rise to $150, $285, and $405, respec-

tively. To find out why it’s worth the money, 

read our full review of Carbonite (go.pcworld.

com/cbor).

WHAT TO LOOK FOR IN 
ONLINE STORAGE AND 
BACKUP
Capacity: Obviously, you’ll need as much 

storage as you have data, plus a little or 

possibly a lot more if you want to track 

changes and save previous versions of files. 

Some services keep multiple versions of files, 

some don’t. In many cases there’s a time limit.

Cost: Nearly all online services charge for 

a maximum allowable 

amount of data, and 

generally uploads are 

free. Aside from the 

free tiers available from 

a service like Dropbox, 

pricing is fairly consistent across services, 

though you definitely get more capacity for 

your money from some vendors, notably 

Backblaze.

However, there may be additional 

charges or limitations on downloads. For 

instance, Amazon’s Glacier is intended solely 

for backup and archiving. It’s very cheap per 

GB and uploads are free, but you’re charged 

for downloading—a service you hopefully will 

You can purchase or upgrade Mozy using the local 
client.

Some services keep multiple versions of 
files, some don’t. In many cases there’s a 
time limit.
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never need.

Features: As we mentioned previously, 

in addition to backup, you may want to share 

your files with others, work with them from 

mobile devices, or even edit them with 

office applications such as those available 

with Dropbox, Google, and 

OneDrive. If you do intend to 

work online, we recommend that 

you maintain a local copy as 

backup, and a hedge against 

Internet downtime. 

OS and device support: 

Most services provide client backup soft-

ware for the major operating systems (Linux, 

OS X, and Windows) and both Android and 

iOS. Make sure the service you sign up for 

supports your entire panoply of computers 

and devices. Note: iDrive even supports 

Windows Phone.

Privacy: If you’re concerned about the 

privacy of your data, make sure you use a 

service that allows the use of a personal 

encryption key that you define. Do NOT lose 

it, as it is absolutely required to restore your 

data. Sadly, using your own key often limits 

the types of services (e.g., no mobile backup) 

available.

If private encryption keys aren’t available, 

read the privacy policy, especially with the 

free services—there are significant 

differences.

Reliability: Generally speaking, data 

centers are backed up to the hilt, and 

some of the larger ones even back up to 

different geographical locations. Availabil-

ity (hopefully 24/7) can also be important. 

Check for news of outages and the ven-

dor’s own service blogs. If there are too 

many outages in service, buy accordingly. 

In truth, all the services we’re aware of are 

near-100% reliable.

Speed: Speed in many cases is far more 

dependent upon your broadband connection 

than that of the online service, though the 

geographical location of the storage and the 

equipment in between can make a significant 

difference. Check the location of the data 

servers if speed is important to you. Or, just 

give the trial a whirl and see if you can live 

with it.

HOW WE TESTED
As noted above, the performance of online 

backup services will vary wildly according to 

their location and the network equipment 

between you and the data depository. We 

installed the software and backed up the 

same 2GB data set to check for any major 

issues or glitches in the client software. These 

are noted in the reviews. 

If private encryption keys aren’t 
available, read the privacy policy, 

there are significant differences.

BEST ONLINE BACKUP SERVICES
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Here’s How HOW TO BUILD, MAINTAIN,  
AND FIX YOUR TECH GEAR

Killer tips and tricks 
The Note 8 wasn’t cheap, so you might as well get the most from it with these  

power-user tips. BY RYAN WHITWAM

S amsung has come back from last 

year’s Note 7 disaster with the 

Galaxy Note 8, a phone so 

jam-packed with features, you 

might still be learning things about it when 

the time comes for your next upgrade. The 

Note 8 includes all the cool stuff Samsung 

bakes into all its phones, and then adds all the 

S Pen stuff.

So why not accelerate your learning 

process? Here are 10 tips that will guide you 

to the very best features the Note 8 offers.

IMAGE: RYAN WHITWAM
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1. NOTE 8 DISPLAY 
ADJUSTMENTS
The Galaxy Note 8 has one of 

the best displays available on 

a smartphone, and you can 

make a few adjustments to 

tweak it just right for your 

eyes. Head into settings and 

find Display > Screen mode.

There are four different 

modes from which to choose, 

including Adaptive, AMOLED 

cinema, AMOLED photo, and 

basic. There’s a demo picture 

at the top of the screen so you 

can see how each one will look. Adaptive 

mode gives you the most options. At the 

bottom of the list you’ll find a slider to make 

the colors cooler or warmer. Tap the 

advanced checkbox, and you get sliders for 

the red, green, and blue channels.

You should also check out the “Screen 

zoom and font” menu. The default zoom level 

is a little large for a device as big as the Note 

8, but you can lower it by dragging the slider 

left so more content fits on the screen. If you 

have trouble seeing everything at the default 

zoom, you can also make it larger by 

dragging the slider to the right.

2. TWEAK YOUR NOTE 8 
NAVIGATION BUTTONS
Like the Galaxy S8, the Note 8 has on-screen 

navigation buttons. You can change the way 

these buttons work in Settings > Display > 
Navigation bar. There’s a “Hide” button on 

the far left of the nav bar that makes the 

buttons accessible only with a swipe up. So, if 

you don’t intend to use this feature, turn the 

button off in this menu. And if you prefer the 

2.

1.

The Galaxy Note 8 affords granular control over exactly how its 
AMOLED display will look.

If you’re frustrated by the navigation button 
layout, you can seek relief in this settings menu.
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standard Android button order 

(back - home - overview) rather 

than Samsung’s (overview 

- home - back), you can change 

that here as well.

You’ll need to experiment 

with the pressure-sensitive 

home button, which works 

even when the phone is in 

full-screen mode or asleep. The 

default pressure level is 3 out of 

5, but you can make it easier (or 

harder) to trigger. You can also 

set the hard-press home button 

to skip the lock screen entirely 

when your phone is not securely locked.

3. CUSTOMIZE NOTE 8 AIR 
COMMAND
The Note 8’s Air Command popup is where 

you access all your favorite apps and features 

for the phone’s S Pen. All you need to do is 

remove the S Pen from its holder to bring up 

the floating Air Command icon. But what if 

you don’t want it to always be there on the 

screen? That requires a trip into the settings.

To make changes to how Air Command 

works, head into Settings > Advanced 
features > S Pen, and then scroll down to the 

Air Command section. If you want to keep Air 

Command from opening every time you take 

out the S Pen, change the Removal option to 

“Do nothing.” You can still open Air 

Command at any time by pressing the side 

button on your S Pen. It’s also a good idea to 

take a look at what shortcuts are included in 

Air Command. Tap the Shortcuts link in this 

menu, and drag whatever apps and S Pen 

features you want over to the right. To get rid 

of one, tap the minus icon.

4. EDIT YOUR NOTE 8’S 
EDGE PANEL
The Edge Panel is always available on the 

Note 8 as a translucent bar on the right side of 

the display. If you want to move it or change 

what’s available, you’ll have to dig into the 

settings a bit. Go to Settings > Display > 

Edge screen > Edge panels to see what’s 

currently enabled.

Samsung includes almost a dozen panels, 

and you can get more from the Samsung app 

store. Tap the checkbox above each panel to 

3.

You can customize the Note 8 Air Command feature by going to 
Settings > Advanced features > S Pen.
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turn it on or off, and long-press on any panel 

to enter reordering mode. Many of the 

panels—for example, weather and the 

clipboard manager—have additional settings 

to configure. Look for the edit button at the 

bottom to access those settings.

To change the appearance 

or location of the edge panel 

handle, tap the menu button 

and select “Handle settings.” 

This screen lets you change the 

location, opacity, and size of 

the handle.

5. MAKE 
ANIMATED GIFS 
WITH NOTE 8 
SMART SELECT
Even if you make tweaks to Air 

Command, you’ll definitely 

want to keep Smart Select in the 

mix. Among other tricks, this S Pen 

feature lets you grab a cropped 

screenshot in just a few seconds. 

After launching Smart Select, 

you’re shown a selection bar at the 

top of the screen with options for 

square, round, lasso, and GIF 

selections. The first three are just 

regular screenshots, so use the S 

Pen to highlight what you want. 

You can also draw on the resulting 

image before saving.

The GIF capture is great for 

sharing quick video clips with friends, and it 

works similarly to the static capture methods. 

Move the selection box where you want to 

capture the GIF, and check your quality 

setting at the bottom. Hit record when you’re 

ready to go, and stop when you’ve recorded 

4.

You can edit your Edge Panel apps (shown on the far left) via 
granular controls in Settings.

5.

Note 8 Smart Select: Come for regular image cropping (as shown 
here), but stay for the super simple animation creation.
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what you want. You can then draw directly on 

top of the GIF, and save or share the resulting 

animation. Bottom line: It’s one of the 

quickest, most convenient tools around for 

making animated GIFs. 

6. USING NOTE 8 
HANDWRITING INPUT
The S Pen makes drawing and annotating a 

breeze, but what about inputting text? 

Samsung has built handwriting input into the 

core of the Note 8, so you can use the S Pen 

in almost any text field. To open handwriting 

input mode, simply hover the S Pen over a 

text field and tap the blue icon that appears. A 

writing area will replace your keyboard, and 

then you can go to town.

Samsung’s handwriting recognition 

system is extremely accurate, so feel free to 

go as fast as you like. Whenever you pause, 

the input field will transcribe what you’ve 

written into text. Just make sure you leave 

enough room between words to make it 

obvious there’s a space, and you shouldn’t 

have any issues. When you’re done adding 

text, tap the Done button, and it will all be 

dropped into the field you selected 

previously.

7. NOTE 8 SCREEN-OFF 
MEMO
If you need to jot down a quick note, don’t 

even bother unlocking your phone. Pop out 

the S Pen, and the Note 8 automatically enters 

screen-off memo mode. You get a black 

screen with a basic pen tool and an eraser. 

Write your note, and tap the button in the 

corner to save it to the Samsung Notes app. 

You can set up this app to sync to the 

Samsung Cloud so you don’t lose your notes.

7.

6.

Hey, you have a pen, so why not use handwriting 
recognition to transcribe digital ink?

The Note 8’s screen off memo feature lets you 
quickly jot down handwritten notes, without even 
unlocking your phone.
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Pop-up View gives you flexibility over app placement on the large display.

8. POP-UP VIEW FOR MORE 
POWERFUL MULTITASKING
All Android phones running the Nougat 

system or higher have split-screen mode, but 

Samsung goes one better on the Note 8. You 

can open almost any app as a resizable 

floating window in Pop-up View. There are 

two ways to launch this. The easiest is to open 

the overview screen and long-press on the 

app you want to open in a window. Drag it 

down to the middle of the screen 

and release in the indicated box 

to launch it as a Pop-up. 

Alternatively, you can open an 

app in Pop-up from split-screen 

mode. Tap in the middle 

between the two apps and press 

the Pop-up View button. When 

an app is in Pop-up View, it can 

be moved and resized 

freely just like a window 

on your computer. The 

buttons at the top of the 

floating window let you 

close, maximize, and 

minimize the app. 

Minimized apps stay on 

the screen as a floating 

icon, which you can tap 

at any time to re-open.

9. TURN OFF 
SAMSUNG’S 
BIXBY BUTTON

Samsung’s Bixby voice assistant means well, 

but the placement of the physical button can 

be annoying. It’s on the left edge of the 

phone, right under the volume rocker. An 

accidental press opens the Bixby Home 

panel, interrupting what you’re doing. Luckily, 

however, a few tweaks can make Bixby less 

annoying while preserving functionality.

In Bixby Home, check your settings and 

activate the Bixby Voice features. This can be 

8.

9.

Yes, you can control accidental Samsung Bixby activation.
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accessed by a long-press of the Bixby button. 

Back on the main Bixby screen, tap the 

settings icon at the top, and turn the toggle 

for launching Bixby via the button to off.

While it may seem like you’re disabling 

Bixby, you’re just making it harder to trigger 

accidentally. You can long-press the Bixby 

button at any time to issue a 

voice command, although it 

doesn’t work in all apps. A 

single tap of the button 

doesn’t do anything, but you 

can still access Bixby Home 

with a short-press followed 

by a long-press.

10. NOTE 8’S 
ONE-HANDED 
MODE
The Galaxy Note 8 is a big 

phone, so it can be arduous 

to use one-handed. Still, 

there’s an option for one-

handed mode under 

Settings > Advanced 

Features > One-handed 

mode.

In addition to turning it on, you should 

check the options for activating it. You can 

use a gesture (swipe up from the bottom 

corner of the screen) or a button press (triple-

press the home button). One-handed mode 

shrinks the display down into the corner, 

making everything easier to reach. The arrow 

button switches the screen to the other 

corner, and tapping outside the screen area 

returns to normal mode. 

These tips should get you well on your 

way to being a Note 8 expert, but there’s a lot 

more to learn. Samsung really does make 

“kitchen sink” phones. 

With a phone as big as the Note 8, you may find one-handed mode 
especially convenient.

10.

You can long-press the Bixby 
button at any time to issue a 
voice command, although it 
doesn’t work in all apps. 
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Microsoft Excel: Why your 
spreadsheet is so slow
How to deal with “Out of memory,” “Not enough system resources,”  

and more. BY JD SARTAIN

W hen your Microsoft Excel 

spreadsheet slows to a 

crawl, you can’t help but 

notice. It may take longer 

to open and save your files, longer for Excel to 

calculate your formulas, and longer for the 

screen to refresh after entering data, or 

sorting and formatting the cells. System 

memory is the other issue that relates to 

Excel’s slowness. 

Slow spreadsheets take longer to manage 

and, as always, time is money. We’ll show you 

how to tackle this problem. 

WHEN EXCEL 
SPREADSHEETS GET TOO 
BIG
Excel is capable of creating a very big 

spreadsheet, but the bigger it gets, the more 

memory is needed to keep it open on your 
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PC. In the current version of Excel, each 

spreadsheet has 1,048,576 rows and 16,384 

columns (A1 through XFD1048576). Each cell 

can hold a maximum of 32,767 characters. I 

would not advise pushing these limits. 

The number of records (rows), fields 

(columns), and formulas can slow down 

performance considerably. Every time you 

add new records, then press the Enter key—

or use features such as Sort, Format cells, or 

Insert/Delete Columns or Rows—Excel 

recalculates all those formulas. This can cause 

a lag time of several seconds or more 

between each process. Using a lot of 

graphical elements can also hinder 

performance. 

One solution, and one that I highly 

recommend, is to keep your spreadsheets 

small and tight, with fewer fields and, if 

necessary, fewer records. You can accomplish 

this by creating multiple spreadsheets in a 

single workbook, with links or three-

dimensional formulas. You could also create 

Relational Database spreadsheets that 

connect your tables with unique, key fields.

TURN ON MANUAL 
CALCULATION AND USE F9
Another solution is to turn off the Automatic 

Workbook Calculation option, instead using 

the Function key F9. When Manual 

Calculation is selected in the Calculation 

Options, Excel withholds calculating your 

formulas until you press F9.

1. Select File > Options > Formulas.

2. In the first section: Calculation Options 

under Workbook Calculation, click the 

Manual button.

3. Check the Recalculate Workbook Before 

Saving box if you want to ensure that the 

spreadsheet calculation is always current. 

Or uncheck this box if you plan to calculate 

the spreadsheet manually using the F9 key 

before exiting.

4. When finished, click OK.

EXCEL MEMORY LIMITS
Users ask me: Why does my spreadsheet say 

“Excel cannot complete this task with 

available resources. Choose less data or close 

other applications?” Similar errors include 

“Not enough System Resources to Display 

Completely,” or “There isn’t enough memory 

to complete this action. Try using less data or 

closing other apps,” or just “Out of Memory.” 

Turn off the Automatic Workbook Calculation 
option to help your sluggish spreadsheet.
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Although memory does not affect Excel’s 

calculation or manipulation speed, the size 

of your database (number of columns and 

rows used) is affected by the amount of 

available RAM in your system. Remember, 

just because your computer has 8GB of 

RAM, that doesn’t mean you have that much 

available to work with.

Excel has its own memory manager and 

memory limits. The 32-bit version has a limit 

of 2GB of virtual memory, while the 64-bit 

version offers up to 8TB of virtual memory. 

Contrary to some rumors, those numbers 

include the software itself, plus any add-in 

programs you have installed.

And that’s just in Excel. Other demands 

on your system’s memory include the OS, all 

the other applications that are currently open 

on your computer, plus a dozen other hidden 

processes such as DLLs, drivers, and a long 

list of .exe (executables) that are running in 

resident memory and/or in the background. 

Graphics, charts, formulas, and features such 

as the spell checker, sorting, and printing also 

consume memory.

For the many users still 

working with the 32-bit version 

of Excel, if your spreadsheets 

are less than 2GB and you’re 

still receiving memory error 

messages, try closing all other 

programs that are running 

(including the Internet and 

your email program) to gain 

additional working memory.

WHEN IT’S TIME TO MOVE 
FROM 32- TO 64-BIT EXCEL
If the performance and memory tips above 

both fail to increase your system’s 

performance or reduce the number of 

memory errors, then maybe it’s time to switch 

to the 64-bit version of Excel. This version 

does not limit your file sizes, but instead 

enforces limits only by available memory and 

system resources. This means if your system 

has 8GB of memory, Excel can access all of 

that minus whatever the system uses. If you’re 

considering a change from Excel 32-bit to 

Excel 64-bit, here’s what to keep in mind:

1. Check out the Large Address Aware 

update. Microsoft rolled out this patch in June 

2016, for 2013 and 2016 Excel versions. This 

update alters the 2GB limit on address space 

to 4GB when installed for the 32-bit version 

of Excel in the 64-bit version of Windows. For 

32-bit Excel running in 32-bit Windows, the 

2GB address space limit is increased to 3GB.

Excel’s memory error message .
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2. Other files are affected when you install this 

update: For example, for 32-bit Excel with 

32-bit Windows, you must make a change in 

your boot file. Be sure to read Microsoft’s 

documentation on the Large Address Aware 

update before you install anything or make 

any changes.

3. 64-bit Office only works with 64-bit 

Windows. You cannot run the 32-bit and 

64-bit versions of Office on the same 

computer. If you attempt this, Microsoft 

displays an error message.

4. If you want to upgrade from your 32-bit 

version to the 64-bit version, you must 

uninstall and then re-install Office. The reverse 

is also true.

32-VS. 64-BIT EXCEL: 
FEATURES YOU’LL LOSE
Despite the performance beneifts of 64-bit 

Office, Microsoft actually recommends the 

32-bit version of Office for most users, 

because of its greater compatibility with other 

applications (particularly third-party add-ins). 

Also, some of Office’s application features are 

not supported in the 64-bit OS, such as:

1. The legacy versions of Equation Editor and 

Equation Builder are not supported

2. The Word Add-in libraries are also not 

supported (many dozens available online for 

free or for a minimal cost).

3. Some ActiveX controls and some VBA 

codes are not compatible.

4. Some database files in Microsoft Access 

have source code issues.

5. Outlook MAPI applications must be 

recreated, and 

6. The Graphics Device Interface (GDI) 

rendering may have performance issues 

due to incompatibilities between the 32-bit 

and 64-bit devices. 

You cannot mix 64-bit and 32-bit versions of Office.
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How to buy the perfect PC case
PC cases come in all shapes, sizes, and features—know which one is right for your needs. 

BY BRAD CHACOS

N o matter whether you treat your 

computer as the centerpiece of 

your home office or just stuff it 

under your desk, buying the 

right PC case matters.

At a minimum, you want to pick a PC case 

that’s the right size for your needs and has 

room for all your hardware and USB devices. 

But some PC cases offer much, much more. 

Spacious innards, lower temperatures, 

muffled sound, extensive water-cooling 

support, and fancy-schmancy tempered glass 

panels or RGB lighting are just the tip of the 

iceberg. Here’s a guide to buying a PC case 

that’s perfect for you. This is just the first step 

in your DIY journey; be sure to check out 

PCWorld’s guide to building a PC (go.

pcworld.com/g2pc), too.

IMAGE: GORDON MAH UNG
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BUY A PC CASE: 
SIZE MATTERS
Before anything else, decide 

what size case you need. There 

are three major case sizes: Full 

tower, mid-tower, and mini-ITX.

Full-tower and mid-tower 

cases both fit standard ATX 

motherboards—by far the most 

common motherboard size out 

there. Both can also fit smaller 

micro-ATX motherboards. Exact 

sizing varies from case to case, 

but most mid-towers run up to 

roughly 18 inches high and 8 or so inches 

wide. Mid-tower PCs are probably the most 

common form factor and have enough room 

to fit systems with a closed-loop CPU cooler, a 

couple of graphics cards, and a lot of storage.

Full-tower cases are massive. They often 

measure more than 20 inches in height and 

are longer and deeper than mid-tower 

cases, which makes them ideal if you’re one 

of the rare people using a massive 

Extended-ATX motherboard. (Asus’ X399 

motherboards for AMD Threadripper chips 

(go.pcworld.com/x399) are EATX.)

Also consider a full-tower case if you plan 

on loading up your rig with extensive (or 

custom) water-cooling, storage galore, or 

3- and 4-way graphics card setups. Full-tower 

cases often support more fans and 5.25-inch 

drive bays as well. And the extra elbow room 

sure is nice during building.

Mini-ITX cases are the polar opposite of 

full-tower PC cases, built for diminutive 

mini-ITX motherboards (go.pcworld.com/

mitx). Some of these can be wondrously small 

and even fit inside home theater cabinets, but 

the tight quarters can create compatibility 

issues with some hardware. Don’t expect to 

use liquid-cooling or a big honking CPU 

cooler in most mini-ITX cases. Some mini-ITX 

cases don’t support full-length graphics 

cards, either; confirm the maximum length 

before you buy. Finally, there isn’t much room 

for extra hardware in these space-constrained 

chassis, so you’ll be limited to fairly basic 

system configurations. They’re great for 

schlepping to LAN parties, though!

Sometimes you’ll see “mini-tower” cases, 

which slot between mini-ITX and mid-tower in 

size to accommodate micro-ATX 

motherboards. They’re rarer than the others.

Full-tower PCs are big.
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BUY A PC CASE: PRICE 
CONSIDERATIONS
Once you’ve decided how big of a PC 

case you need, the next step is figuring out 

your budget.

If you’re spending $50 or less, you’re 

probably going to wind up with a bare-

bones, nondescript case with few extra 

features. These cases will cover the basics but 

don’t offer much more. Try to pick one that 

has two fans, one in the front of the case and 

another in the rear, for maximized air-flow, 

which helps cooling. You won’t always find 

the option in this price range, though.

One of the best budget PC cases I’ve built 

in is Deepcool’s Tesseract ($52 on Amazon, 

go.pcworld.com/dete). This affordable 

mid-tower has decent elbow room, the 

aforementioned duo of case fans, and plenty 

of drive bays—though it won’t fix extra-long 

graphics cards like the beastly Asus Strix. 

That’s solid for the price. We’ll talk about 

more recommendations toward the end of 

the article.

Things open up in the $50 to $150 price 

range, which has seen a lot of advancement 

over the past few years. You’ll find a lot of 

variance in both design and construction in 

the midrange. As always, be sure to check 

measurements to ensure your desired PC 

case can fit all your hardware, but you’ll also 

want to keep an eye on extra features. They’re 

a lot more common in this price range, 

especially as you move up in cost.

Features purely come down to personal 

preference or specifics needed for your 

build. Some cases are built with more fans 

for higher performance; others focus on 

silent design. Some, like the Corsair Carbide 

Clear 400C ($90 on Amazon, go.pcworld.

com/400c) we used in 

PCWorld’s all-purpose Ryzen 

5 1600X build (go.pcworld.

com/160x), even eliminate 

5.25-inch drive bays 

completely for better airflow. 

You’ll start to find water-

cooling compatibility 

worked into some cases in 

this price range, along with 

better cable management 

details, tool-less design, and 

aesthetic niceties like RGB 

lighting or tempered-glass 
The lack of 5.25-inch drive bays let you cram a lot of powerful 
hardware inside the Corsair Carbide 400C.
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side panels. We’ll get 

into feature details 

shortly, but around 

$100 is the sweet 

spot for price-to-

performance when it 

comes to buying a 

PC case.

Once you extend 

beyond $150 or so, 

you should expect a 

PC case that excels in 

both performance 

and acoustics, and 

one that comes with 

connectivity options and handy features 

galore. Some of them are huge; this is where 

you’ll find most full-tower cases. Build 

materials tend to be swankier in high-end 

cases, with aluminum and tempered glass 

being much more common than in budget 

and mid-range cases.

You’ll also find wild concept cases like the 

motorized In Win H-Tower (go.pcworld.com/

wint), which opens like a flower (video 

above), or the racing car-esque Cougar 

Conquer ($350 on Newegg, go.pcworld.

com/newe). Be mindful when you’re buying a 

PC case that doubles as a funky flagship, 

though. They oftentimes sacrifice functionality 

for their exotic forms.

BUY A PC CASE: AESTHETICS
Make sure you like the look of the PC case 

you’re buying! You’re going to be staring at it 

for years to come, so this is not a superficial 

consideration. Every online retailer shows PC 

cases from multiple angles on their store 

pages, so there’s no excuse for buying ugly.

PC cases come in all sorts of colors, 

materials, and designs. If you don’t want to 

spend time neatening up your interior 

cabling, pass on cases with a side window.

BUY A PC CASE: FEATURES 
TO WATCH FOR
Aside from the basic dimensions and price, 

feature support is the biggest differentiator 

when you’re buying a PC case. The more you 

spend on your case, the more goodies you’ll 

receive. Here’s a quick rundown of many of 

the features you’ll find in modern PC cases, 

starting with practical extras before delving 

This case has a side window but I took off its whole side panel for this picture.



132   PCWorld   NOVEMBER 2017

HERE’S HOW BUY THE PERFECT PC CASE

into nice-to-haves that, well, are nice to have.

Drive bays and SSD mounting points: As 

we’ve mentioned a couple of times before, 

make sure a PC case has enough 2.5-inch and 

3.5-inch drive bays to house your storage 

drives. Some cases include mounting points 

for SSD on the rear of the motherboard tray, 

too. And if you need a 5.25-inch bay in the 

front of your PC to house an optical drive, fan 

controller, or whatever, confirm your case 

includes that. A number of cases have been 

ditching 5.25-inch bays to improve airflow 

from the front-side fan(s)—most notably 

several Corsair cases.

Tool-less design: In ye olden days, practically 

everything in a PC case required a Phillips 

screwdriver. No more. Tool-less design is 

nearly universal in mid-range and high-end 

cases, with thumb screws for internal 

fastening and twist-on, snap-on, 

or otherwise tool-free 

mechanisms in drive bays. 

Cable management: Look for a 

case with cut-outs in the 

motherboard tray, which allow 

you to route your cabling 

through the rear of your case. 

Out of sight, out of mind. 

Budget PC cases tend to have 

simple giant holes punched in 

the motherboard tray, while 

mid-range options frequently 

include rubber grommets in the holes to tidy 

things up even more. Some cases include 

tie-off points or even wire covers behind the 

motherboard tray to keep your cabling clean.

CPU cooler cut-away: Speaking of the 

motherboard tray, some nicer PC cases 

include large cut-outs in the section behind 

your processor, which let you replace your 

PC’s CPU or CPU cooler without ripping out 

your entire motherboard. It’s not a feature 

you’re likely to need often, but if you do, it’s 

a godsend.

Front-panel connectivity: If you’ve got a lot 

of external devices, check out the front-panel 

connectivity of the PC case. Even cheap cases 

have a couple of USB-A Type 2.0 ports in the 

front. Some will include USB-A Type 3, 

USB-C, and even fan or RGB lighting 

High-end cases (like this Phanteks Enthoo Elite, go.pcworld.com/
phee) offer much more advanced front-panel connectivity.
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controllers. You’ll often find front-panel audio 

jacks as well, though we’d always recommend 

plugging your headset directly into the audio 

jack on your motherboard’s rear I/O shield.

Fans and airflow: The more fans you have in 

your PC, the better your airflow is likely to be. 

At the very least, you want two fans for 

optimal airflow—an intake in the front and an 

outward-blowing fan in the rear. Some 

budget PC cases include only a single fan, 

and your PC’s temperatures and performance 

will suffer for it. Even if they aren’t populated, 

many cases include additional fan mounts that 

allow you to upgrade your cooling later. As 

mentioned before, some cases are ditching 

5.25-inch drive bays to remove airflow 

obstructions for the front fans, though you 

obviously wouldn’t want a case like that if you 

needed one of those bays.

Dust filters: Keeping your PC clean is 

important. A computer clogged with dust 

and pet hair and tobacco gunk is a computer 

that runs hot and throttles more often. Dust 

filters keep most of that debris from ever 

reaching your fans, much less your precious 

internal hardware.

Sound-dampening: Soundproof cases keep 

your rig running quiet, often by using sound-

dampening materials inside the panels of your 

PC. Those materials keep noise in but also 

tend to impede airflow, so soundproof cases 

often hit somewhat higher temperatures than 

standard cases. Nicer soundproof cases like 

the Fractal Design Define S ($80 on Newegg) 

manage to stay silent while also optimizing for 

airflow by including large 140mm fans 

spinning at low (and hence quiet) speeds.

Water-cooling support: The rise of sealed 

all-in-one coolers have made liquid-cooling 

more popular than ever. If you plan to water-

cool your PC, pay fine attention to the support 

provided by your case. You probably won’t 

be able to use liquid-cooling whatsoever in 

most mini-ITX cases, and many mid-tower 

cases only support up to 240mm radiators—

and placement of that liquid-cooling radiator 

may be limited to only the top or bottom of 

the case, depending on the case’s 

dimensions.

If you want a beefy 360mm radiator, you’ll 

often need to step up to a full tower case, 

though unusually large mid-towers like the 

Phanteks Enthoo Evolv Tempered Glass ($190 

on Amazon, go.pcworld.com/evol) can 

sometimes squeeze them in as well. Some 

pricier cases also have large swatches of 

interior space dedicated to liquid-cooling 

reservoirs for custom loops.

At the very least, you want two 

intake in the front and an 
outward-blowing fan in the rear.
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Tempered-glass panels: Many newer PC 

cases include panels consisting entirely of 

tempered glass, presenting an unfettered 

look at your PC’s inner hardware. It’s 

gorgeous, but brittle—handle with care! 

You’ll start to find tempered-glass options 

around the $100 range.

Integrated lighting: Customizable RGB 

lighting is 2017’s biggest craze in computer 

hardware, and that includes PC cases. You 

either love RGB or you hate RGB. Either way, 

it’s easy to find cases that meet your 

aesthetic tastes.

OUR FAVORITE PC CASES
We don’t do many formal PC case reviews at 

PCWorld, but we’re constantly building 

computers in all sorts of rigs. Here are some 

of our favorites in each price point.

BUDGET PC CASES  
($50 OR LESS)
Cooler Master Elite 130: Like all budget PC 

cases, the Cooler Master Elite 130 ($50 on 

Amazon, go.pcworld.com/el13) isn’t fancy. 

But this tiny mini-ITX case is a common sight 

at LAN parties thanks to its affordable price 

and easy-to-carry design. It’s also 

compatible with 120mm CPU liquid-

coolers and graphics cards up to 13.5 

inches long.

Deepcool Tesseract: The aforementioned 

Deepcool Tesseract ($52 on Amazon, 

Let there be light. Or not. It’s up to you!
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go.pcworld.com/olct) is a decent-sized 

mid-tower with two fans, sturdy-enough 

design, and all sorts of drive bays. It’ll fit any 

graphics card you throw at it except for 

monsters like the Asus Strix GTX 1080 ($570 

on Amazon, go.pcworld.com/gt10).

MID-RANGE PC CASES  
($50 TO $150)
Corsair Carbide 270R: The no-frills Corsair 

Carbide 270R ($70 on Amazon, go.pcworld.

com/270r) succeeds in getting out of your 

way. It’s dead-simple to work with, includes 

cable management options you won’t often 

find in budget cases, and the performance 

you get for the price is solid. Some notable 

extra touches include a power supply shroud 

to hide unsightly cables, and the 

ability to fit a 360mm liquid-cooling 

radiator in the front, a 240mm 

radiator up top, and a 120mm 

radiator in the rear.

Fractal Design Define C: The 

Fractal Design Define C ($90 on 

Newegg, go.pcworld.com/fddc) 

supports the same extensive liquid-

cooling support, as like Corsair’s 

Carbide series it dumps traditional 

5.25-inch bays in the front to 

improve cooling. (It also ditches all 

but two 3.5-inch drive bays, which 

may give some folks pause.) This 

case upholds Fractal’s reputation for 

well-built, easy-to-use hardware—and it’s built 

for silence, with sound-dampening material 

inside and noise-blocking vent covers. Just 

don’t try to use a massively long graphics card 

in the tiny Define C.

Corsair Carbide Clear 400C: I’ve used the 

Corsair Carbide Clear 400C ($100 on 

Amazon, go.pcworld.com/coca) in several 

builds thanks to its clean design. The case has 

an incredibly small footprint for a mid-tower, 

but removable hard drive cages and the lack 

of 5.25-inch bays inside give the Corsair 

400C a ton of elbow room inside. Heck, I 

even managed to cram the water-cooled 

Radeon Fury X and a Ryzen 7 1800X ($429 on 

Amazon, go.pcworld.com/r71x) with a 

The Corsair Carbide 270R.
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gigantic 240mm EKWB liquid-cooler inside 

this thing (go.pcworld.com/intt). The PSU 

shroud and latch-opened side panel are just 

icing on the cake.

NZXT S340 Elite: The NZXT S340 Elite ($95 

on Amazon, go.pcworld.com/s340) shows 

off everything with its massive tempered glass 

side panel, but helps you keep things clean 

inside thanks to abundant hardware space 

and cable management features. Other 

niceties include an all-steel construction, and 

HDMI and USB 3.0 ports on the front panel 

for easy usage with VR headsets.

HIGH-END PC CASES
Corsair Crystal 570X RGB: PCWorld’s Full 

Nerd podcast named the Corsair 570X ($180 

at go.pcworld.com/570x) the best PC case 

of 2016 (go.pcworld.com/pc16), and it’s easy 

to see why. Rather than having a simple 

see-through panel, almost every edge of this 

beautiful beast—the top, front, and side 

panels—consist of tempered glass. That sleek 

look is augmented by a trio of front-side fans 

with customizable RGB lighting that can be 

tweaked using a controller on the top of the 

case. Tool-less design and a roomy interior 

make building inside the Corsair 570X just 

as dreamy as staring at it.

Phanteks Enthoo Evolv ATX Tempered 

Glass: The home of my own personal rig, the 

Phanteks Enthoo Evolv ATX Tempered Glass 

($190 on Amazon, go.pcworld.com/temp) is 

a luxurious case built from aluminum and 

tempered glass, highlighted by customizable 

RGB accents on the front panel. The clean 

exterior hides hard drive cages and power 

supply alike, and the comparably massive 

Enthoo Evolv has ample 

room even for multiple 

graphics card setups. 

Cooling’s a priority, with 

an offset radiator bracket, 

reservoir mounting 

locations, and even a 

PWM fan hub. You’ll need 

it: The solid front panel of 

the case doesn’t help air 

flow easily into the case, 

though the trio of included 

front-side fans still manage 

to keep things cool. The Corsair 570X.



Experience the world’s most amazing animals 
in one app. WWF TOGETHER – the new free app 
from World Wildlife Fund. Download it today. 

worldwildlife.org/together

THE CLOSER WE GET, THE MORE WE SEE
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Best 3 features 
of the iPhone 
8 and 8 Plus

Tech Spotlight A video showcase 
of the latest trends  

≥ The iPhone 7 is officially 

out of beta, and it’s called 

the iPhone 8. The iPhone 

8 and 8 Plus make sub-

stantial improvements 

over last year’s iPhone 7, which Macworld’s Susie Ochs said 

felt “like a beta version of what’s to come.” Our friends at 

Macworld reviewed  both, and iPhone expert Leah Yamshon 

goes over the best features. 

Watch the 
video at

go.pcworld.
com/3feat
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