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elcome to another issue of PC Advisor. Last month the big news 
was Intel’s Kaby Lake, but now it’s AMD’s turn to hog the limelight. 
The Ryzen 7 processors are fi nally here, and we’ve exhaustively 

tested them against Intel’s best to fi nd out whether the claims are true.
You can read the full review on page 54, but without wishing to steal 

its thunder the verdict is simple: Ryzen is so cheap compared to Intel’s 
offerings that the choice is a no-brainer. If you’re buying a new PC now, 
you can get an eight-core Ryzen and a high-end graphics card for the same 
price as Intel’s eight-core chip. If you get the right motherboard, you can 
overclock your Ryzen processor for even more performance. We explain 
how to do this on page 72, and the tweaks you should make in Windows 10 
for more speed without overclocking (page 68).

Currently, Ryzen’s Achilles heel is gaming performance. AMD says this is 
because games aren’t yet optimised for Ryzen, nor do most of them use all 
of the eight cores. You can see this on page 64.

Now is a great time to build your own PC, but it’s only cheaper than buying 
one from a system builder such as Chillblast, Wired2Fire or Overclockers UK 
(page 26) if you can reuse bits and pieces from your existing rig. But if you 
can reuse the case, power supply, hard drive and graphics card, upgrading 
to a Ryzen 7 CPU and motherboard needn’t be prohibitively expensive. 
There are other ways to save and you’ll fi nd them in our guide on page 80.

One reason for upgrading is if you’re keen to buy a VR headset. On 
page 76 we look at the development of VR over the past 12 months. It isn’t 
just PC headsets, of course: Google is putting its efforts into making VR a 
great experience on phone with its Daydream project.

Google was in the news this month for saying that it has no plans to 
make any more Chromebooks. This isn’t quite true – the company simply 
has no current plans for another Chromebook Pixel. But expect to see HP, 
Acer and other manufacturers releasing new models in 2017 and also expect 
those to be able to run Android apps. This is a big advantage, and you can 
get a preview of what this looks like on page 84.

Nintendo’s Switch went on sale and was lapped up by eager fans. We’ve 
been playing almost non-stop and you can read our verdict on the ‘3-in-1’ 
portable console on page 46.

AMD is back with a bang, and Intel should be worried

What do you think of this issue of PC Advisor? We welcome feedback 
– email Jim Martin at jim_martin@pcadvisor.co.uk and include the 
issue number in the subject heading
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AMD executives said Thursday that the 

company is working with developers to 

ensure the “vital optimisations” required to 

boost the disappointing performance of its 

Ryzen chip in 1080p gaming applications.

In our review (page 54), AMD’s Ryzen 

competed well when paired with a high-

end GPU, in graphics-bound games that 

could take advantage of Ryzen’s multicore 

capabilities. At the more common 1080p 

resolutions, though, Ryzen struggled. 

That will change, AMD chief executive 

Lisa Su promised fans in a series of posts on 

Reddit. “We hear people on wanting to see 

improved 1080p performance and we fully 

expect that Ryzen performance in 1080p 

will only get better as developers get more 

time with ‘Zen,’” Su wrote. “We have over 

300+ developers now working with ‘Zen’ 

and several of the developers for Ashes of 

Singularity and Total [War:] Warhammer 

are actively optimising now.”

The company’s claims that it had 

elevated Ryzen’s instructions per clock 

more than 50 percent over the previous 

generation didn’t match up with its, well, 

surprising lack of performance when tested 

in real-world gaming. And when Ryzen was 

beaten by a five-year-old (overclocked) 

processor? Wow. But it’s true that Ryzen is 

a brand-new architecture, in a PC market 

dominated by Intel, and that developers 

are still catching up. Let’s just hope that 

AMD and developers can patch up Ryzen’s 

performance to a level users had hoped for. 

The Ryzen strategy: Boost 
performance via patches
At the end of our review, AMD provides 

a statement promising that gaming 

performance would get better. So why didn’t 

the company recognise that Ryzen’s 1080p 

and 1440p gaming performance would 

suffer, and prepare reviewers accordingly? 

According to Robert Hallock, a member 

of the CPU technical marketing team at 

AMD, reviewers ended up using a number 

of unoptimised benchmarks.

“We clearly have some work to do with 

game developers on some of these titles 

to invest in the vital optimisations that can 

so dramatically improve an application’s 

performance on a new microarchitecture,” he 

wrote. “This takes time, but we’ll get it done.”

Specifically, Hallock said that games will 

be patched to improve performance on the 

Ryzen architecture. Oxide Games, Bethesda, 

and Sega are already working with AMD on 

“near-term optimisations” that will improve 

Ryzen’s gaming performance, he wrote.

“[W]hat’s also clear is that there’s a 

distribution of games that run well, and 

a distribution of games that run poorly,” 

he added. “Call it a ‘bell curve’ if you 

will. It’s unfortunate that the outliers are 

some notable titles, but many of these 

Not our fault, AMD says, and it has multicore benchmark scores to back it up. Mark Hachman reports

AMD’s CEO says patches will boost Ryzen 
gaming performance: it “will only get better”

AMD chief executive Lisa Su holds 
the company’s new Ryzen chip
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Benchmarks like Ashes of the Singluarity still favour Intel’s 
Core chips. Can software optimisations reverse this trend?

game developers, such as Oxide, Sega and 

Bethesda, have already said there’s significant 

improvement that can be gleaned.”

Hallock also addressed concerns that 

Ryzen’s architecture was too limiting. Though 

Ryzen only supports 24 PCI Express lanes, 

he said that was satisfactory for about 98 

percent of the desktop market and that the 

number of lanes would not be increased. He 

also dismissed the need to move to quad-

channel RAM, writing that dual-channel was 

enough and stated that the consumer Ryzen 

chips support ECC memory for servers and 

NAS boxes, though the ECC capability has 

not been formally validated, or tested, by 

the company. (AMD’s first chip for servers, 

Naples, will be released later this year.)

AMD plans to continue working with 

motherboard vendors to further refine 

their BIOSes, and with developers to ensure 

that game performance matches the 

competition. Early motherboard BIOSes 

were “troubled”, Hallock wrote, as disabling 

features would turn off cores. AMD’s Ryzen 

also benefits from the ‘high performance’ 

Windows power setting, which turns off core 

parking, and from disabling High Precision 

Event Timers within the BIOS. And, of 

course, there’s the simple fact that some 

games use code optimised for AMD’s rival, 

the Core chips manufactured by Intel.

“These are just some examples of the 

early growing pains that can be overcome 

with time,” Hallock added.

Though he acknowledged that the Ryzen’s 

memory controller would be an “area of 

improvement” for AMD, he denied that it 

was responsible for Ryzen’s low-end gaming 

performance. “There is no architectural 

reason why the remaining [game] titles 

should be performing as they are,” he wrote.

It’s not much of an exaggeration 
to say that AMD has pinned its 
corporate future on the Ryzen chip

AMD’s boxed Ryzen 7 1800X
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Intel is changing its view on how it upgrades 

chips. Rather than tying chip upgrades 

directly to the manufacturing process 

involved, the firm will look at delivering 

a sustained set of performance upgrades 

with each new chip architecture.

“We’re going to be focused more on the 

generation by the amount of performance 

increment it will give us,” explained 

Venkata Renduchintala, president of Intel’s 

Client and Internet of Things businesses 

and its Systems Architecture Group. “I 

don’t think generations will be tagged to 

node transitions.”

The performance benefits will matter 

more, and the process technology that 

lives underneath is going to be less 

conspicuous. “We can translate that into 

more predictable cadence of product, 

which delivers meaningful performance to 

stimulate PC upgrades,” he added. 

In the meanwhile, Intel will speed up its 

modem development so it can transition 

to 5G quickly. It is looking to grow in the 

communications market, while giving a lower 

priority to PCs, a market that has flattened.  

The firm used to deliver two generations 

of PC chips with each manufacturing 

process node, but that changed with its 

recent 14nm process. Intel has made three 

generations of chips including Broadwell, 

Skylake, and Kaby Lake, on the 14nm 

process. The company recently revealed 

that the eighth‑generation Core processors 

will also be made on the 14nm node. The 

announcement came as a surprise because 

Intel’s next‑generation 10nm process is ready.

It has made more generations of chips 

using the 14nm process as has been able 

to squeeze more performance through 

incremental design upgrades and tweaks 

to its existing manufacturing process. But 

Intel will also deliver PC chips code‑named 

Cannonlake – its first on the 10nm process 

– later this year. A big question was whether 

the eighth‑generation Core processors would 

also include Cannonlake chips.

Not for now, but that could change. 

The company hasn’t yet decided how it’ll 

brand or market the Cannonlake chips due 

later this year. “If Cannonlake comes out 

at the end of the year, it’ll be interesting 

what we actually market it as. We haven’t 

decided it yet,” Renduchintala said. The 

company has said its eighth‑generation 

Core processors made on the 14nm process 

will deliver a performance update of more 

than 15 percent compared to the current 

Kaby Lake chips.

The parallel shipments of 10‑ and 14nm 

chips could create a branding dilemma, and 

Intel may have to launch ninth‑generation 

Core chips alongside the eighth‑generation  

chips. With Intel’s new approach to chip 

design, it’s hard to predict how many 

generations of chips will be made on the 

10nm process. A rough estimate is three‑ 

to four chip architectures before Intel 

moves to the 7nm process.

Right now, PC chips are the first to get 

upgraded based on new architectures, but 

that will change in the coming years with 

server processors getting the first shot 

at upgrades. Intel is moving to a model 

where users can expect “a yearly cadence 

of platform upgrade that actually gives 

meaningful performance improvements 

from the generation that preceded it,” 

Renduchintala concluded. J

Intel will change its approach to PC chip 
upgrades, de-emphasise process sizes
Intel believes PC users care only about the performance of the chips, writes Agam Shah

Right now, PC chips are the first to get upgraded based on 
new architectures, but that will change in the coming years 
with server processors getting the first shot at upgrades
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The Qualcomm Centriq 
Open Compute motherboard 
supports Windows Server

I
Microsoft and ARM face a challenging road ahead to unseat Intel’s dominance in servers. By Agam Shah

Like in PCs, Microsoft and ARM 
look to topple Intel in servers

ntel’s TV marketing campaign 
says the company is driving 98 
percent of the cloud. That statistic 

will come under attack with some chip and 
OS announcements recently.

The most significant announcement: 
Windows Server OS now running on ARM 
chips. The operating system was exclusive 
to x86 chips, but now customers can 
consider ARM chips to run Windows 
Server. Microsoft did not reveal an 
official date for an ARM version of 
Windows Server, though the software 
company is using such systems 
internally. The announcement was 
made on the opening day of Open 
Compute Project’s US Summit in 
Santa Clara, California.

At the summit, Qualcomm 
showed a new 48-core 1U server 
running its Centriq 2400 ARM 
chip. The server is based on 
Microsoft’s Project Olympus server 
design and was shown running Windows 
Server. It was designed for the Azure cloud 
at Microsoft. The Centriq 2400 chip isn’t 
available commercially but is still in testing.

Microsoft and Qualcomm will work 
together to develop new generations of 
Windows Server systems with Centriq 
2400 chips. These non-x86 servers could 
be cheaper and give buyers considerable 
bargaining power, considering Intel’s 
processors are expensive.

Cavium, working with server maker 
Inventec, also demonstrated Windows 
Server on a rack server with a motherboard 
housing the ThunderX2 ARMv8-A server 
chips. The Cavium server motherboard 
is designed to fit into servers based on 
Microsoft’s Project Olympus design.

The ARM server chips from Qualcomm 
and Cavium are highly customised with 
different levels of I/O, bandwidth, and 
protocol support. The Project Olympus 
server design will make it easy for 

companies to deploy a server that could 
use a variety of ARM or x86 chips, which 
until now, was considerably difficult.

ARM server processors haven’t caught 
on despite drawing interest for more 
than five years as low-power chips. Most 
software is developed for Intel server chips, 
and the company now holds more than a 
90 percent market share. Companies are 
also hesitant to invest millions to switch 
over from a stable x86 infrastructure to 
an unproven ARM architecture.

Project Olympus can switch easily from 
x86 to ARM processors, which tackles 
one problem of server investment and 
deployment. Microsoft has also tried to take 
on the software problem by fully porting a 
version of Windows Server to ARM.

“We have ported language runtime 
systems and middleware components, and 
we have ported and evaluated applications, 
often running these workloads side-by-
side with production workloads,” explained 

Leendert van Doorn, a distinguished 
engineer for Microsoft in a blog post.

ARM servers represent a “real 
opportunity, and some Microsoft 
cloud services already have 
future deployment plans on ARM 
servers,” he added.

Many other companies like Dell 
and Lenovo have similarly talked 
glowingly about ARM servers 
in the past but failed to deliver 
stable systems. Most web servers 
run Linux, and ARM has failed to 

break into that market despite 
its chips working well with 
the LAMP (Linux, Apache, 

MySQL, and PHP) stack.
The issue with ARM 

chips on Linux servers has been the same 
as on Microsoft – a lack of software and 
performance questions. Intel’s Xeon server 
chips still remain among the fastest.

For its part, ARM is thrilled to have 
Microsoft as a partner in servers. It’s a big 
break the company needs to expand into the 
server and infrastructure market, which is 
highly profitable. The firm already dominates 
in mobile, wearables, and internet-of-
things devices, and the architecture will be 
returning to Windows laptops later this year 
via Qualcomm’s Snapdragon 835 chips. The 
server market has eluded ARM so far, and 
it hasn’t challenged Intel. In a blog entry, 
ARM and Microsoft said both the companies 
combined will be “change-makers”. But 
that’s hard to see considering ARM chips 
and Microsoft’s Windows Server are small 
players in the server market. 

Intel said the server market is 
competitive, and it takes all products 
seriously. “We are confident that Xeon 
processors will continue to deliver the 
highest performance and lowest total cost 
of ownership for our cloud customers. 
However, we understand the desire of 
our customers to evaluate other product 
offerings,” Dan Francisco, an Intel 
spokesman, said in a statement. 

For its part, ARM is thrilled to have Microsoft as a partner in 
servers. It’s a big break the company needs to expand into the 
server and infrastructure market, which is highly profitable

010_11 Analysis 263.indd   10 22/03/2017   16:46



June 2017   www.pcadvisor.co.uk/news   11

NEWSANALYSIS

Future iPhones will get 4K with new 
PowerVR graphics architecture
The Furian GPU architecture is also designed for virtual reality headsets and cars, says Agam Shah

ew PowerVR graphics 
architecture from Imagination 
Technologies will give a serious 

graphics boost to Apple’s future iPhones, 
including 4K graphics. Imagination is 
announcing Furian, the first major graphics 
architecture upgrade since Rogue, which 
was announced in 2010. Apple’s iPhone 
7 currently has graphics based on the 
Rogue architecture.

The Furian architecture also sets up 
future iPhones for graphics-intensive 
applications like virtual reality. It will 
be used in new PowerVR GPUs like the 
Series8XT, according to Imagination.

The architecture has already been 
licensed to device makers and should be 
available in mobile devices by the end of 
2018. Apple modifies PowerVR graphics 
architectures for the iPhone, meaning 
the graphics capabilities may also reach 
its devices next year.

The iPhone 7 has a GPU based on 
PowerVR GT7600 GPU architecture, which 
is based on Rogue. It has up to six cores 
and operates at around 900MHz, but can 
scale for a short time to boost graphics 
performance. Some Android phones also 
use PowerVR graphics.

The Furian architecture will bring more 
graphics cores, shorter pathways, and the 
ability to scale performance for longer 
period of times. The GPUs will also be 
smaller and operate at higher clock rates. 
Those features should bring a serious boost 
to the graphics performance of the iPhone 
and other high-end mobile devices.

Furian supports 4K video and is also 
designed to work on PCs and virtual reality 
headsets. It is also designed to work in 
neural networks and autonomous cars.

It delivers a 35 percent increase in 
performance compared to Rogue, and a 
70- to 90 percent improvement in gaming. 
Furian can scale up to 60 clusters, while 
Rogue scaled up to 12.

“We see an architecture that lasts us 
for a few years,” explained Chris Longstaff, 
senior director of product and technology 
marketing for PowerVR at Imagination 
Technologies. The company has tuned Furian 
for deep learning, which could be useful for 
self-driving cars. Imagination has a strength 
in the automobile tech market, with its GPUs 
already being used by companies like chip 
supplier Renesas.

Imagination rivals include ARM, which 
has Mali, and Qualcomm, which has Adreno. 
Nvidia also makes GPUs that could be 
used in mobile devices but is pushing the 
technologies in cars and servers. J

N

The firm may seem calm, but it may be 
planning a way to counter the announcement 
by ARM and Microsoft. When the excitement 
around ARM server chips started spreading 
as early as 2011, Intel countered with low-
power Atom chips for microservers, which 
doused the enthusiasm around ARM.

Outside of Qualcomm and Cavium, other 
ARM chip makers were also active at Open 

Compute Summit last month. Macom showed 
off its X-Gene 3 chip for servers, storage, 
and networking devices. The processor 
was developed by AppliedMicro, which was 
bought by Macom earlier this year.

The X-Gene 3 has impressive features 
on paper. It has up to 32 cores, support 
for DDR4 memory, and 42 PCI-Express 3.0 
lanes for fast throughput. It has 32MB of L3 

cache shared across all cores and 256KB 
of cache for every two cores. The new 
chip will deliver more than five times the 
performance of an X-Gene 2, which has only 
eight cores. The X-Gene 3, however, draws 
more power than its predecessor.

The new Macom chip will start shipping to 
testers this spring. The final shipment date 
hasn’t been announced. J

The Furian architecture will bring more graphics cores, 
shorter pathways, and the ability to scale performance 
for longer period of times. The GPUs will also be smaller

Imagination Technologies licenses its 
PowerVR graphics core designs to mobile 
phone manufacturers including Apple, 
which uses PowerVR in its iPhone 6S+
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Adding video apps like Netflix to the Nintendo 
Switch is a waste of Nintendo’s energy
Nintendo is talking to streaming video providers including Netflix, Amazon and Hulu 
about putting their apps on the Switch console. But why bother? Jared Newman reports

intendo has a lot on its plate 
after shipping the Switch game 
console last month. While the 

hardware itself is excellent (read our 
review on page 46), the Virtual Console for 
classic games isn’t available, the company’s 
in‑game rewards programme is incomplete, 
capturing and sharing in‑game video is 
not yet possible, there’s no online backup 
for saves and other data, and the list of 
available games is pretty short.

It’s a bit strange, then, that Nintendo is 
adding a superfluous task to its to‑do list. 
Speaking to the Washington Post, Nintendo 
America CEO Reggie Fils‑Aime said the 
company is talking to streaming‑video 
providers such as Netflix, Amazon and Hulu 
about getting their apps onto the Switch.

This doesn’t make much sense. Instead 
of playing to its strengths in gaming, 
Nintendo is wasting energy on video features 
that will never be competitive with phones, 
tablets, computers, dedicated TV streaming 
devices, and even other game consoles. 
Including video services might even add 
some frustration to the core product.

Not just Netflix anymore
Nintendo has included streaming video 
apps on its consoles before. The 3DS has 
apps for Netflix and YouTube, while both 
the original Wii and Wii U had apps for 
Netflix, YouTube, Hulu, and Amazon Video.

But over the past few years, the world of 
online video has expanded well beyond those 
core apps. Many TV networks, such as the 
BBC, ITV and Channel 4, offer on‑demand 
video apps for subscribers, while premium 
channels such as Sky offer standalone 
streaming services. Streaming‑channel 
bundles such as PlayStation Vue have 
emerged as satellite TV replacements, 
with more such bundles on the way. 

When it comes to device support, 
streaming services are already spread 
thin. Between iOS, Android, Roku, Apple 
TV, Amazon Fire TV, Chromecast, Android 
TV, Xbox One, PlayStation 4 and several 
different smart TV platforms, there’s 

no shortage of bigger platforms for 
companies to target before they even 
consider the Nintendo Switch.

Besides, being competitive with other 
streaming devices is about more than 
just the apps themselves. Most streaming 
platforms now support universal search, so 
you don’t have to dive into multiple apps to 
find what you’re looking for, and universal 
browsing has become a trend as well. 
Building these features would take time, 
effort, and skill that Nintendo doesn’t have. 
The company has been down the road of 

ambitious TV services before with its TVii 
app for the Wii U, which didn’t end well.

What about the basics?
Sure, Nintendo could put minimal effort into 
securing just the basics of Netflix, Amazon, 
Hulu and YouTube, but what’s the point? On 
the portable side, a smartphone is a much 
more capable streaming‑video device, with 
more apps, built‑in cellular data, support for 
Bluetooth headphones, and in many cases a 
higher‑resolution display. The Switch has a 
larger screen, but not by much, and if screen 

N

Would the Nintendo Switch support 
streaming bundles like Sling TV?
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The company responded to information from a WikiLeaks release of CIA documents that claim 
the agency has ways to hack iPhones that Apple doesn’t know about, writes Caitlin McGarry

Apple has already fixed most 
of the iOS exploits the CIA used

ikiLeaks is back at it again, this 
time with more than 8,700 leaked 
documents apparently from inside 

the CIA’s Center for Cyber Intelligence. 
According to those documents, the CIA had 
knowledge of zero-day exploits it could use 
to hack iPhones. But Apple said many of 
those bugs have already been patched with 
the latest version of iOS.

The WikiLeaks documents didn’t include 
details of the bugs or whether the CIA has 
actually used them, so it’s unclear if or how 
Apple knows the exploits have been patched. 
But the company released a statement 
to multiple media outlets following the 

WikiLeaks dump: “Apple is deeply committed 
to safeguarding our customers’ privacy and 
security. The technology built into today’s 
iPhone represents the best data security 
available to consumers, and we’re constantly 
working to keep it that way. Our products and 
software are designed to quickly get security 
updates into the hands of our customers, 
with nearly 80 percent of users running the 
latest version of our operating system. While 
our initial analysis indicates that many of the 
issues leaked today were already patched 
in the latest OS, we will continue work to 
rapidly address any identified vulnerabilities. 
We always urge customers to download the 

latest iOS to make sure they have the most 
recent security updates.”

Apple wasn’t the only company whose 
devices the CIA was attempting to crack 
or had already hacked. According to the 
documents, in 2016 the agency had 24 zero-
day exploits for Android and one specific 
attack, called “Weeping Angel,” which targets 
Samsung’s smart TVs. The attack allows the 
CIA to use the TV as a microphone, which 
records conversation sand than transmits 
them back to a CIA server.

Samsung said that the company is 
“aware of the report in question and are 
urgently looking into the matter.” J

W

Adding video apps like Netflix to the Nintendo 
Switch is a waste of Nintendo’s energy

size is what counts, you can always get a 
tablet – even just a cheap one – which again 
would have a much better app selection.

On the TV side, using the Switch to watch 
Netflix or Hulu presents another problem: 
what if someone wants to play games in 
another room? Now you’re stuck without 
a way to watch video unless you have a 
backup option, at which point you might 

as well skip the whole ordeal in favour of a 
dedicated streaming device. Again, these 
are cheap nowadays – the Roku Streaming 
Stick and Amazon Fire TV Stick are both fine 
options at £49 and £35, respectively – and 
their app ecosystems and interfaces have 
benefited from years of development.

The only facet of streaming video that 
Nintendo shouldn’t ignore is gaming. The 

Switch already has a dedicated share button 
for screenshots, and the company has said 
it’s working on video capture capabilities as 
well. In that context, supporting YouTube 
and Twitch would make sense.

But as a broader video consumption 
device, even a small amount of company 
resources seems hard to justify with so 
many other items on Nintendo’s agenda. J
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IoT and 5G are driving computing to the edge
More computing is happening on edge devices to handle the information overload. By Agam Shah

y 2020, an average internet user 
will use 1.5GB of traffic a day, and 
daily video traffic will reach 1PB, 

Intel predicts. A huge amount of data will be 
generated by autonomous vehicles, mobile 
devices and Internet of Things (IoT) devices.

Every day, more information is being 
collected and sent to faster servers in 
mammoth data centres, which analyse and 
make sense of it. That analysis has helped 
improved image and speech recognition 
and is making autonomous cars a reality.

Emerging superfast data networks such 
as 5G will dispatch even more gathered 
information, which could overload data 
centres. Servers are already being 
redesigned to handle more data, and 
throughput technologies including Gen-Z 
and fibre optics will reduce latency.

At Mobile World Congress 2017, 
computing on the edge was a big topic 
among infrastructure providers. Edge 
computing involves light processing on 
intermediary servers or on the edge of the 
networks. This type of computing can lead to 
faster responses for mobile services, without 
putting stress on servers in the core network.

Edge computing can also provide instant 
analytics to ensure the junk information 
is discarded and only useful data reaches 
servers on the core network. Edge computing 
is also emerging for virtualisation, which 
slices loads of data in smaller packages 
rerouted to the right servers to be handled.

At MWC, many companies showed 
products and shared new ideas for 
computing on the edge. Most vendors had a 
common goal: to better control the flow and 
make better sense of data, especially with 
more data being collected by IoT devices.

Hewlett Packard Enterprise showed off 
its latest generation of IoT servers called 
Edgeline, similar to the company’s Proliant 
servers but slimmed down. The servers 
sit on the edge and are able to analyse 
data before sending them to core servers 
in data centres. The servers can virtualise 
data packets on the edge, which then 
makes better use of computing resources.

For example, the Edgeline servers can 
handle mobile computing tasks on the 
edge. More intense data tasks, such as 
image recognition, can be routed back 
to the centralised data centre network, 
which handles machine learning tasks.

Nearby, Dell was showing off its Edge 
Gateway 3000 servers for multiple IoT 
applications. The servers can analyse data 
at the point of collection and dispatch them 

to the data centre. 
These servers use 
Intel’s latest Atom chips, 
which have up to 16 cores.

The Model 3001 is targeted 
toward industrial automation and 
energy management; the Model 3002 is 
aimed at transportation and logistics and 
fits into large vehicles such as lorries; 
and the Model 3003 is designed for video 
streaming and point-of-sale applications.

The servers use new Xeon-D or 
Atom chips from Intel. The processors 
are targeted at edge servers and 
networking gear. These chips are not as 
powerful as the Xeon E5 processors used 
in mainstream servers in data centres.

Ubuntu showed off some Open Compute 
Project network router designs with edge 
processing at MWC 2017. They ran Ubuntu 
Snappy Core and can run software for 
edge processing. The new routers are also 
servers in their own right and reduce the 
load on high-end servers. Ubuntu ‘snaps’, 
which are like apps, can be tuned for 
specific edge processing tasks. 

Another interesting demonstration at 
the Ubuntu booth showed an ARM server 
doing edge processing for 5G networks. 
The ARM servers had 64-bit Cavium 
ThunderX2 chips that are already being 
used in networking gear but also could 
double up as low-power server chips for 
more powerful edge processing.

Powerful CPUs aren’t needed for edge 
processing, but chips need to able to collate 

large data sets 
and ensure they 

are virtualised and 
redirected properly. ARM 

servers chips can virtualise 
data with the ARMv8 64-bit 

architecture, which has been adopted 
by chipmakers including Cavium.

Edge processing will be important for 
autonomous cars as well. The ultimate 
vision is that they will be able to connect to 
superfast servers in the cloud to recognise 
images, draw up maps and make better 
driving decisions. But those connections 
may not always be possible, which is 
where edge processing will step in.

Intel and Qualcomm are providing 
circuitry for handling edge processing 
in autonomous vehicles. Intel is pushing 
FPGAs (field programmable gate arrays) into 
autonomous vehicles to handle specific tasks, 
while Qualcomm is relying on digital signal 
processors. FPGAs and other components 
are key components for autonomous cars 
and a flexible 5G infrastructure, explained 
Venkata Renduchintala, president of the 
Intel Client and IoT businesses and the 
Systems Architecture Group.

Edge processing is also becoming a 
priority for telecom providers, which are 
looking for ways to add flexibility to the 
services they provide to customers. For 
example, SK Telecom – which is testing 
5G rollouts in South Korea – found edge 
processing valuable in virtualising its 
data and radio networks. J

B

The ultimate vision is that they will be able to connect to 
superfast servers in the cloud to recognise images, draw 
up maps and make better driving decisions
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IoT and 5G are driving computing to the edge

Consumers are wary of smart homes that know too much
Many worried about what voice-activated devices can hear, writes Stephen Lawson

early two-thirds of consumers are 
worried about home IoT devices 
listening in on their conversations, 

according to a recent Gartner survey.
Those jitters aren’t too surprising after 

recent news items about TV announcers 
inadvertently activating viewers’ Amazon 
Echos, or about data from digital assistants 
being used as evidence in criminal trials. 
But privacy concerns are just one hurdle 
smart homes still have to overcome, 
according to the survey.

In fact, the survey found that most 
consumers don’t feel they need what smart 
homes offer. Consumer IoT is still in an 
early-adopter phase, Gartner concluded from 
the online survey, which was conducted in 
the second half of 2016 in the US, UK, and 
Australia. Nearly 10,000 people responded.

Connecting home appliances to each 
other and the internet can make life easier 
and homes more efficient. For example, 
smart thermostats can learn a family’s life 
patterns and turn up the heat or cooling 
only when needed. If several products can 

be orchestrated together, they can build up 
complex sets of actions such as dimming the 
lights, turning on the heating and pausing 
the dishwasher when the TV comes on – at 
least in theory. But for all this to succeed in 
the long term, consumers will have to want 
smart homes and be willing to pay for them, 
probably through subscriptions, Gartner 
analyst Amanda Sabia said.

Some of the results aren’t promising. 
Three-quarters of respondents said they’d 
just as soon set their lights and thermostats 
by hand as have IoT do it, while only a 
quarter were attracted to the idea of devices 
anticipating their needs and making changes 
automatically, Gartner said. The results were 
similar for doing things manually versus 
through voice commands to IoT devices.

The most widely used smart-home 
products today are home security alarm 
systems that detect suspicious activity and 
report it to a security company, which then 
contacts the resident, Gartner found.

About 18 percent of respondents used 
these, while only 11 percent used home 

monitoring, which just notifies the resident 
directly if something doesn’t look right. 
About 9 percent use IoT products for 
home automation or energy management, 
like systems for remote start-up of lights, 
heating, and appliances. These adoption 
rates were higher by about five or six 
percentage points in the US, where many of 
the new solutions originated, Gartner said.

If home IoT is going to survive long 
enough for most consumers to get on 
board, the suppliers of devices and apps 
may have to start getting customers 
to pay subscription fees. It’s the only 
readily apparent way to make money 
from consumer IoT today, Sabia added. 
The businesses won’t survive on just the 
prices that people will pay for devices.

Home security systems have found 
a way to make money from IoT with 
subscriptions, but with some other types 
of products that could be harder. For 
example, in the UK, 58 percent of homes 
that have home automation get the 
service for free already, Gartner said. J

N
Credit: FliCkr/the intel Free Press
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Samsung wants its Exynos 9 processor  
in VR headsets, not just smartphones
Samsung’s Exynos chip isn’t just a side project anymore, reveals Agam Shah

n a room cordoned off from the 
Mobile World Congress audience, 
Samsung showed off untethered 

headsets that operate independently of 
smartphones. These prototype devices were 
mainly meant to show off the processing 
power of its new Exynos chips. The firm 
already offers tethered Gear VR models, 
but now wants outside companies to use 
its latest Exynos 9 processor in untethered 
devices and smartphones of their own.

Exynos chips have been more of an 
internal project for Samsung, and been 
used in the company’s Galaxy phones. Just 
a handful of third-party phone makers, like 
Meizu, have used the chips in their handsets.

But the Korean firm finally seems to be 
realising that it has a great product with 
Exynos 9, a powerful chip that can drive 
a new generation of smartphones and VR 
headsets. The company is also looking 
to push its other Exynos processors to 
automobiles, robots, wearables, and if 
there’s an opportunity, Chromebooks.

Samsung has rebranded the Exynos 
line-up so it is easily marketable and 
understandable for customers. The chips are 
now being broken down into Exynos 9, 7, 5 
and 3 brands. The Exynos 9 will be targeted 
at high-end devices and VR headsets, while 
the 3 will be aimed at low-end phones.

The new chip is the 8895 and will likely 
go into the latest Samsung Galaxy S8 
handset, which could be launched by the end 
of April. But it’s also an especially powerful 
chip for VR headsets. The chip has eight 
cores – four custom and four Cortex-A53 – 
that give it tremendous horsepower. It has 
ARM’s Mali G71 GPUs with 20 cores, which 
will deliver powerful graphics.

The processor can handle 4K playback 
and recording at 120 frames per second 
(fps). The chip also has a vision processing 
unit for VR, and can handle motion 
detection and track head movement.

Additionally, it has a new throughput 
mechanism for easy data transfers between 
the CPU and GPU. The Exynos 8895 also 

supports LPDDR4 memory, and has an 
integrated gigabit modem.

Samsung will compete against companies 
such as Qualcomm and MediaTek, which 
were highlighting their own chips at MWC. 

I

Sony’s Xperia XZ smartphone was the first 
announced with Qualcomm’s Snapdragon 
835, which also has a gigabit modem. 
MediaTek announced the 10-core chip, 
the Helio X30, which will be available in 
smartphones sometime next month.

On paper, the Exynos 8895 is as good 
as the Snapdragon 835, and better than 

MediaTek’s Helio X30. The Exynos adds some 
much-needed competition to the smartphone 
chip market, which Qualcomm dominated.

Samsung has acknowledged that it did 
not engage device makers enough about 
its processor strategy, and that it’s had a 
only a few third-party Exynos successes, 
such as in Audi car infotainment systems. 
It will take a while to expand its customer 
base, but over time companies will start 
trusting Samsung, explained  Ben Hur, vice 
president of Samsung LSI marketing.

The lack of knowledge so far about the 
Exynos chips has hurt the company. Verizon 
has been visibly backing rival Qualcomm, 
whose chips are used in the Galaxy S7 
models for the US markets. Also, Samsung’s 
chips don’t support CDMA, but cellular 
technologies like GSM, which are widely used 
in Asia and Europe. Samsung will add CDMA 
support to its chips soon, Hur added. J

Samsung has acknowledged that it did not engage 
device makers enough about its processor strategy, and 
that it’s had a only a few third-party Exynos successes

Samsung GearVR headset
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Google faces another antitrust complaint in Europe
The Open Internet Project throws weight behind charges, reports Peter Sayer

nother month, another antitrust 
action against Google. The Open 
Internet Project has filed a new 

complaint with the European Union’s top 
competition authority, charging the search 
giant with abusing its dominant position 
in the market for smartphone software.

It was in 2014 that the OIP filed its first 
complaint against Google, contributing 
to a European Commission investigation 
into the company’s search services. 
Since then, the OIP has gained 20 new 
members from ICOMP, the Initiative for 
a Competitive Online Marketplace. OIP 
is now led by the chairmen of French 
search engine Qwant and Hot-Maps.com. 
Its other members include publishing 
companies Axel Springer, Hubert Burda 
Media, TV network ProSiebenSat.1, 
mapping companies Evermaps and Mappy, 
stock photo libraries Getty Images and 
CEPIC, and the Premier League.

OIP’s latest complaint concerns Google’s 
Android OS and related mobile apps 
and services, which coincidentally were 
also the target of a renewed antitrust 

investigation announced by the Turkish 
Competition Board recently. The OIP 
accuses Google of abusing its dominant 
position by imposing restrictions on 
Android device manufacturers and 
mobile network operators, aiming to 
preserve and strengthen its dominance 
in general internet search.

Among the practices that OIP is 
unhappy with are Google’s requirement 
that smartphone manufacturers wanting 
to use Android preinstall and place 
prominently an entire suite of the firm’s 
own apps and services, and set Google 
Search as the default search engine, 
according to a summary of the complaint 
provided by lawyers acting for OIP.

OIP is calling on the European 
Commission to take interim measures 
against Google in the smartphone market, 
and also in that for online search and 
comparison shopping, the target of its 
previous complaint. The organisation 
charges Google of employing delaying 
tactics and trying to blur the lines on 
what exactly constitutes comparison 

shopping. The search giant portrays its 
Shopping service as just one of hundred 
of European comparison shopping tools, 
OIP said, adding that in its view only seven 
or eight of those companies actually 
compete with Google, and they have all 
filed complaints against Google.

The European Commission excluded 
Amazon.com from its analysis of the 
market under consideration, and OIP 
said that Google is challenging this 
analysis only in order to gain more time.

Time, OIP said, is on the side of big 
companies such as Google when it comes 
to antitrust investigations. It wants the 
rules changed, so that the Commission 
can take interim measures in competition 
cases, and to shorten what it sees as 
excessively long legal procedures. 

“About 30 complaints show various 
abuses by Google… While the Commission 
has been investigating, small and medium 
size companies in Europe are still suffering 
and dying under the dominance of Google,” 
argued Michael Weber, co-president of 
OIP and president of Hot-Map. J

A
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Mozilla trumpets support for WebAssembly, technology that speeds up web apps, reports Greg Keizer

ozilla has updated Firefox to 
version 52, which warns users 
when they put passwords into non-

encrypted websites, bars all plug-ins other 
than Adobe’s Flash Player, and adds support 
for an under-consideration technology 
standard that claims to run web apps at 
nearly the same speed as native code.

Firefox 52 also patches 28 security 
vulnerabilities, a half dozen of them tagged 
with the ‘Critical’ label. On another security 
front, the browser now pops up a warning 
message when users start to type in a 
password into a page not secured – and 
encrypted – with HTTPS.

The prohibition applies to NPAPI plug-ins, 
(Netscape Plug-in Application Programming 
Interface) a format from the 1990s and 
Netscape, the browser Microsoft buried in its 
antitrust-triggering battle over the browser 
market. NPAPI has now been banned from 
most browsers; Apple’s Safari is the largest 
exception. But Mozilla trumpeted Firefox 52’s 
support for WebAssembly the loudest.

In a pair of posts, 
Mozilla executives touted 
Firefox as the first to 
support WebAssembly; 
that wasn’t much of 
a surprise, since the 
potential standard 
stemmed from a Mozilla 
research project.

“WebAssembly is one 
of the biggest advances to 
the Web Platform over the 
past decade,” contended 
David Bryant, who leads 
the company’s platform 
engineering team.

According to Bryant, WebAssembly will 
let developers create CPU-intensive apps, 
such as games, 3D renderers, video editors, 
that run in near-native speed without relying 
on plug-ins. He envisioned WebAssembly 
(which also goes by ‘wasm’) as leading 
to both revamped current web apps and 
new categories that have been stymied 

If you want to clean out your junk, Google Home will tell you its value. By Derek Walter

etermining the value of some 
of that old gear taking up space 
in your closet or garage might 

become a lot easier when you get a Google 
Home. In a demonstration at Google Cloud 
Next, eBay chief product officer RJ Pittman 
showed how the online auctioneer might tie 
into Google’s digital assistant. He started 
in by asking the bot if eBay could find the 
value of his Canon digital camera.

“Hi, I’m eBay. I’m the world’s price guide. 
You can ask me what something is worth,” 
the bot introduced itself.

The chatbot asked a couple of follow-up 
questions, including the model of the camera 
(it was an EOS 5D), if it was new, and its 
overall condition. The eBay bot then landed 
on a value of £1,750. This ‘digital concierge’ 
is a key piece of eBay’s evolving strategy, 

according to Pittman. 
He didn’t demonstrate 
how the bot would 
perform searches 
for related products, 
although the indication 
was that it could give 
you details about a 
wide range of items you 
might want to unload.

“We’ve taken it to 
Google Home because 
we want to be inside 
the home,” he said.

The demonstration 
was part of the pitch for Google Cloud, 
which the search giant is using to take on 
Microsoft Azure, Amazon Web Services, 
and other competitors in the cloud-

computing space. Along with the chatbot, 
eBay announced it was bringing some 
of the company’s business services to 
Google Cloud. J

by performance issues. Bryant also called 
WebAssembly a “game changer”.

Apple (WebKit, the foundation of Safari), 
Google (Chrome) and Microsoft (Edge) have 
also signed on to WebAssembly. Firefox 52 
can be downloaded for Windows, macOS and 
Linux from Mozilla’s website. Current Firefox 
users may trigger an update by selecting 
‘About Firefox” from the Firefox menu. J

M

D

eBay’s new Google Home chatbot can  
tell you how much your stuff is worth

Firefox 52 brings modern PC games  
to your browser, bans plug-ins 
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Hackers threaten to wipe millions  
of Apple devices, demand ransom
A group of hackers claims to have access to over 220 million iCloud accounts, reveals Lucian Constantin

group of hackers has threatened 
to wipe data from millions of 
Apple devices if the company 

doesn’t pay them $150,000. The group, 
which calls itself Turkish Crime Family, claims 
to have login credentials for more than 627 
million icloud.com, me.com and mac.com 
email addresses. These are email domains 
that Apple has allowed for users creating 
iCloud accounts over the years.

Even though the Turkish Crime Family 
hasn’t been in the media spotlight before, 
its members claim that they’ve been 
involved in selling stolen online databases 
in private circles for the past few years.

The group said via email that it has 
had a database of about 519 million iCloud 
credentials for some time, but did not 
attempt to sell it until now. The interest for 
such accounts on the black market has been 
low due to security measures Apple has put 
in place in recent years, it said.

Since announcing its plan to wipe devices 
associated with iCloud accounts, the group 
claimed that other hackers have stepped 
forward and shared additional account 
credentials with them, putting the current 
number it holds at over 627 million.

According to the hackers, over 220 million 
of these credentials have been verified to 
work and provide access to iCloud accounts 
that don’t have security measures like two-
factor authentication turned on.

This was determined by testing the 
credentials using automated scripts and a 
very large number of proxy servers to avoid 
getting banned by Apple, the hackers said.

Initially the group asked Apple for 
the equivalent of $75,000 in Bitcoin or 
Ethereum cryptocurrency. The ransom 
value has since been raised to $150,000 
and the group has said it increase it further 
if Apple doesn’t pay.

News website Motherboard reported 
seeing alleged emails between the 
hackers and Apple in which a member of 
the company’s security team said that 
the company does not plan to reward 

cybercriminals for breaking the law and 
that the communications have been 
archived and sent to the authorities.

In the absence of payment, the group 
has said it will launch an automated 
attack on that will log into iCloud accounts 
and wipe their contents and the devices 
associated with them. “We are doing this 
because we can and mainly to spread 
awareness for Karim Baratov and Kerem 
Albayrak, who are being detained for 
the Yahoo hack and one of them is most 
probably facing heavy sentencing in 
America,” a representative for the group 
said via email. “Kerem Albayrak on the 
other hand is being accused of listing the 
database for sale online.”

The representative said that the group’s 
members are originally from Istanbul, 
Turkey, but that they now ‘rep’ Green 
Lanes, an area in North London.

Karim Baratov, a Canadian national, was 
indicted for allegedly hacking into email 
accounts at various email providers at the 
request of two officers from the Russian 
Federal Security Service, the FSB. The same 
indictment accuses the two FSB officers and 

a Russian hacker for breaking into Yahoo’s 
infrastructure and gaining access to over 
500 million Yahoo accounts.

The Turkish Crime Family’s claims 
haven’t been confirmed by Apple, but a 
video was recently posted on YouTube 
showing some of the leaked credentials 
being used to access iCloud accounts.

The group claims that the person 
who posted the video is not one of their 
members, but that he had access to one of 
the servers hosting their database, which 
is how he managed to get the credentials 
and record the video.

The video shows usernames and 
passwords in plain text, even though Apple 
most likely doesn’t store passwords in plain 
text in its database. This would be a very 
bad security practice and one that serious 
websites have avoided for many years.

However, it is possible that these 
passwords were stolen as part of 
other breaches or cracked from stolen 
cryptographic hashes and then matched 
to iCloud accounts due to password reuse 
practices. Most passwords shown in the 
video are not complex enough to withstand 
brute-force attacks.

If Apple does confirm the group’s claims, 
it could force password resets for its entire 
iCloud user base just to be on the safe side. 
Until then, concerned users can change their 
passwords on their own and turn on the 
iCloud two-factor authentication feature. J

A

Since announcing its plan to wipe devices associated with 
iCloud accounts, the group claimed that other hackers have 
stepped forward and shared additional account credentials

018_021 Analysis 263.indd   19 23/03/2017   16:51



20   www.pcadvisor.co.uk/news   June 2017

News: Analysis

Google cites progress in Android  
security, but patching issues linger
About half of Android devices still hadn’t received a recent security patch by 2016’s Q4. By Michael Kan

he chances of encountering 
malware on your Android phone 
is incredibly small, according to 

Google. By the end of 2016, less than 0.71 
percent of Android devices had installed 
a potentially harmful application, such as 
spyware, a Trojan or other malware.

That figure was even lower, at 0.05 
percent, for Android phones that downloaded 
apps exclusively from the Google Play store.

The internet giant revealed the figures in 
a new report detailing its efforts to making 
the Android OS secure. Thanks to better app 
review systems, the company is detecting 
and cracking down on more malware.

However, the firm still hasn’t fixed one 
nagging complaint about Android: the lack of 
periodic security updates.

By the end of 2016, about half of Android 
devices – 735 million – had received a 
security patch issued during the year, 
according to the report. That means another 
half hasn’t, leaving the vulnerabilities in 
those phones unfixed.

How recent was that patch? It’s not 
clear in the report, but any phone not 
running the latest Android software can 

face some security risks. A big reason 
for the inconsistent patching is because 
the Android operating system is used by 
hundreds of device manufacturers and 
across thousands of phone models. So 
it’s up to vendors and the mobile phone 
providers to push out new security 
patches, but not all of them do. That can be 
especially problematic when a major flaw in 
Android is found and needs to be fixed.

Google is aware of the problem. It’s been 
pushing the whole Android handset industry 
to deliver updates in a timely manner, and 
those efforts appear to be paying off.

“In Europe, over 73 percent of active 
flagship Android devices on the major 
mobile network operators reported a 
security patch level from the past three 
months,” the report said.

In the US that figure was 78 percent 
and included phones such as the Samsung 
Galaxy S7, LG G5, and the Moto X Play.

“There’s still a lot of room for 
improvement,” Google’s Android security 
team said in blog post about the report.

Google’s process on the patching front 
hasn’t been perfect, said Andrew Blaich, 

a security researcher at mobile antivirus 
provider Lookout. But overall, the company 
is moving Android operating system security 
in the right direction. 

“Many of the newest enhancements, 
especially in [version] 7.X that buyers of 
the newest Android phones will start with, 
are much better than they were in the prior 
versions,” he said in an email. 

Consumers using older Android phones 
won’t be able to reap all these security 
benefits. But Google is also cracking down 
on many malicious apps, and reacting 
quickly to stop them, Blaich said. J

T

The Pixel C tablet gets some love from Google  
with a new launcher and multitasking interface
The latest Nougat 7.1.2 beta brings a bit of the Pixel phone to the tablet. By Michael Simon

t’s easy to forget that the Pixel 
brand includes more than phones. 
Back before the name was 

synonymous with Google’s handsets, the 
Pixel C was the best Android tablet money 
could buy, but it hasn’t done a whole lot to 
live up to the Pixel name. That’s changing 
with the latest 7.1.2 Nougat beta.

Most notably, the new update brings 
the Pixel phone’s launcher and navigation 
buttons to the big screen. That means 
you’ll access your apps by swiping up from 
the bottom of the screen, and the search 
widget on the home screen is a smaller ‘G’ 
that’s pinned to the left side of the screen. 
Additionally, the folders adopt the phone’s 
way of displaying icons, showing them as if 
you were looking through a circular window.

There’s also a change to the on-screen 
navigation buttons. Instead of the outlined 
buttons, they’re now filled in to match the 
ones on the Pixel phone. However, there’s no 
ring around the home button, since Google 
hasn’t yet brought Assistant to tablets.

One area where the Pixel C departs from 
the phones is with the multitasking interface. 
Instead of the stacked cards system that 
occupied the center of the screen, there is 
now a grid of your eight most recently used 
apps. You can tap to launch one of them full-
screen, or drag one to the side of the screen 
to activate the multi-window interface. Once 
an app is pinned, the remaining screens will 
resize to fit alongside it.

To get the 7.1.2 beta on your Pixel C, 
you’ll need to enrol in the Android Beta 

Program. You can also test the launcher 
by side-loading the Google-signed APK 
from APKMirror. We were beginning to 
think Google forgot about the Pixel C. It’s 
nice to see the Pixel brand getting some 
homogeneity, but if Android tablets are ever 
going to succeed, it’s going to take things like 
this – features designed for the big screen. 
We hope Google keeps them coming. J

I
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Tomorrow’s browser games may get a 
performance boost from DirectX and Vulkan
Khronos looks to boost 3D web content through a new API interface, writes Agam Shah

ne of the big problems in gaming 
is incompatibility. A game written 
for Windows and DirectX won’t, for 

example, work on Macs or Android devices. 
Vulkan games work on Android, but not on 
Apple devices, which has its own Metal API.

That’s one problem that standards-
setting organisation Khronos is looking to 
solve with the newly formed 3D Portability 
Exploratory Group. The group’s goal is to 
develop an interface so that 3D games 
and content on the web perform better 
by hooking up seamlessly with Vulkan, 
DirectX and Metal low-level APIs.

The 3D API exploratory group has just 
been formed and still exploring the idea, 
and any solution is still a long time away. 
The benefits, however, would be massive: 
web gaming would work better across 
multiple platforms and devices, and game 
development would be more efficient.

It’s not exactly clear how the 3D API will 
ultimately work, but the current idea is to 

develop a usable wrapper, so game code can 
be translated to work with Vulkan, DirectX 12, 
and Metal systems at high levels of efficiency. 
The question will be whether interactive 3D 
games will be able to exploit the full power 
of GPUs, which is something low-level APIs 
like DirectX 12 and Vulkan do very well when 
rendering graphics and games.

The DirectX 12, Vulkan and Metal APIs are 
mainly used for games and other graphics 
applications, but not to render web content. 
This wrapper could bridge that gap, and 
could also help improve the delivery of 3D 
web content to VR headsets.

Most of the browsers today support 
WebGL 2.0, which helps render better 3D 
graphics in browsers by harnessing the 
power of GPUs. Most browsers already 
support WebGL 2.0, and many companies 
have plans to deliver games and VR content 
using the underlying technology of WebGL.

There are many moving pieces to ensure 
the 3D API works effectively. It could 

possibly be integrated into WebGL Next, 
which will provide deeper graphics and GPU 
computing for rendering 3D content off 
the web. Khronos has just started working 
on WebGL Next, Neil Trevett, president of 
Khronos Group, said in a video during a 
Khronos presentation at the recent Game 
Developers Conference. It’s not just the APIs, 
but also the shading languages also have 
to be figured out, Trevett said. Open-source 
tools from Khronos and Microsoft could help 
define the 3D portability API. 

At GDC, Khronos also detailed plans 
on OpenXR, a new standard for delivery 
of VR content over the web. All major 
VR companies are behind the effort, but 
Microsoft and Apple are missing from that 
list. The first standards may come out in 
12- to 18 months. The idea behind OpenXR is 
to come up with a standard so VR programs 
work across all head-mounted displays. The 
focus is on creating standards to gather 
input and tracking data. J

O
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The lid and underside of the Dell XPS 15 are 
aluminium, but the insides around the keyboard 
are soft-touch carbon-fibre reinforced plastic

Verdict
The sensible upgrade to the we looked 
at last yearµ. It has 120cd/m2 brightness 
DVDRW. J Andrew Williams

LaPToP

Dell XPS 15 9560

The Dell XPS 15 9560 one of the 
best laptops in the world if you want 
a computer that can do just about 
everything. Rather than one that 
weighs as much as a multi-pack of 
crisps. It has a powerful processor, a 
decent graphics chipset, surprisingly 
good battery life and an excellent 
screen. It’s also far smaller than 
the average 15in laptop. While we’d 
pick a 13in model to use on the road 
every day, the Dell XPS 15 is one of 
the most portable 15-inchers money 
can buy. There’s very little to dislike 
about this excellent laptop.

Price
Prices for the Dell XPS 15 start at 
£1,349. This model has an Intel 
Core i5 HQ-series CPU, a GTX 1050 
plus the same screen, RaM and 
storage. The step up to the £1,429 
laptop swaps the hard drive for a 
256GB SSD, and upgrades to a Core 
i7 CPU. You can get a 512GB SSD 
version instead for £1,599.

all these systems have 1080p 
screens. only the very top-end 
£1,799 XPS 15 (reviewed here) has 
the eye-catching 4K display. That 
may sound terrifyingly expensive, 
but the new 15in MacBook Pro with 
Touch Bar will cost you £2,699 for 
similar specifications. Dell offers a 
one-year on-site warranty, but you 
can extend that cover if you like. 
Two years costs £97, three £172, 
and four years £255, regardless of 
the specification ordered.

Design
The 2017 XPS 15 looks and feels 
much like last year’s XPS 15 9550. 
Its changes are all about the insides: 
upgrading the CPU to a seventh-
generation Kaby Lake model, and 
the graphics to one of Nvidia’s 
great new 10-series cards.

Dell is still well ahead of the 
competition here though, thanks 
to the 9560’s InfinityEdge screen. 
Its tiny bezels make this laptop 
unusually small for one with a 15in 

display. It’s 357mm wide when, for 
example, the 15in asus ZenBook 
UX501 is 383mm. This makes the 
Dell that much easier to fit in a bag. 
Its dimensions are similar to those 
of the 15in MacBook Pro.

at 2kg, it’s perhaps a little heavy 
to carry with you 24/7, however, it is 
among the best options if you need 
a laptop with a powerful quad-core 
processor and a 15in screen.

The lid and underside of the 
XPS 15 are aluminium, but the 
insides around the keyboard are 
soft-touch carbon-fibre reinforced 
plastic. There’s also a carbon 
fibre-like finish on the top to tell 
you it’s not plain plastic.

This reinforcement makes 
the keyboard surround very stiff, 
managing the unusual feat of 
making something that at first 
appears to be basic plastic seem 
high end. as with just about all of 
Dell’s more expensive laptops, the 
XPS 15 is exceptionally sturdy.

For all its forward-thinking design 
moves, there’s still more than a 
hint of that classic Dell pragmatism 
to the XPS 15, though. When the 
firm designs a high-end laptop, you 

can tell it still wants it to look at 
home in a board meeting.

Connectivity
The Dell XPS 15’s connections 
attempt to cover most bases, 
too. There are two USB 3.0 ports 
as well as a newer USB-C shape 
3.1 connector. For video there’s a 
full-size HDMI, and on the right 
side is a full-size SD card slot.

There’s no Ethernet connector, 
but the USB-C could be ‘turned 
into’ one with the right adaptor, 
and Dell also makes a docking 
station for its laptops should 
you need true desktop-like 
connectivity. It costs around £155.

Build:	

Features:

Value:

Performance:

Specifications

15.6in (3840x2160, 282ppi) 
4K IPS LCD glossy; 
Windows 10 Home 64-bit; 
2.8GHz Intel Core 
i7-7700HQ (3.8GHz boost) 4 
cores, 8 threads; Nvidia 
GTX 1050 GPU with 4GB 
RAM; up to 32GB 2400MHz 
DDR4 RAM; up to 1TB SSD; 
802.11b/g/n/ac single-band 
2x2 MIMO; Bluetooth 4.1; 1x 
USB-C 3.1; 2x USB 3.0; HDMI; 
Kensington security slot; 
SDXC card slot; stereo 
speakers; HD webcam; 
single mic; 3.5mm 
headset jack; UK 
tiled keyboard with 
numberpad; two-button 
trackpad; 57Wh lithium-ion 
battery, removable; 
357x235x17mm; 2kg; 
one-year on-site warranty

£1,799 inc VAT

Buy from

n tinyurl.com/jrpxega
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The 4K version is also a touchscreen (the 1080p 
models aren’t). In a laptop such as this we 
don’t think it’s a must-have, but it’s a neat extra

The XPS 15 also has a Kensington 
security slot and a little five-LED 
display next to it, which displays 
the battery level when the button 
alongside is pressed.

Keyboard and touchpad
A lot of 15in laptops fit in 
numberpads as well as the standard 
array of keys, but to do so with 
the Dell XPS 15 would be a serious 
stretch. Instead, it just has the 
standard layout, with larger, for 
example, Shift keys than you 
often see in a laptop.

All that space to the left and 
right of the keyboard may look a bit 
funny, but in use it’s a great set-up. It 
means you’re always working at the 
centre of the laptop, not off to the 
side. Look at the trackpad: it’s right 
in the centre of the XPS 15, where 
in a lot of 15- and 17in machines 
it’s shunted to one side. Although 
a subtle difference, it’s increases 
how intuitive the XPS 15 feels.

The quality of the laptop’s 
keyboard is great, too. While key 
travel is ‘normal’ for a laptop rather 
than super-deep, the keys have a 
meaty feel provided by a decent 
less of resistance. There’s also a 
backlight that can be adjusted to 
two different levels

We’re read a few criticisms about 
trackpads of previous Dell XPS 
15 models, but this one is great. 
There’s no floaty feel, it’s not prone 
to misfiring right button clicks or 
phantom cursor lunges and the 
click action is spot on. There’s some 

resistance, but not so much that 
quick double-taps are laboured. 
The surface of the XPS 15 trackpad 
is excellent too, made of textured 
glass with a super-soft finish.

Display
Dell sent us the top-end version of 
the 9560, the one with an ultra-
high resolution 4K (3840x2160) 
pixel screen. This is like four 
1080p screens stacked together.

It’s a very sharp display, but it’s 
the colour that impresses the most 
once you get over how small the 
screen surrounds are. It covers 99.9 

percent of the sRGB colour standard, 
96.9 percent of Adobe RGB and 91.4 
percent of DCI P3. This is pro-quality 
screen in terms of colour, though 
you don’t need to be a graphics pro 
to appreciate this.

The XPS 15’s screen looks very 
vivid, making films and games look 
fantastic, although the tone is a 
little cool/blueish. Professionals 
will want to calibrate it before 
doing serious work.

We would like to see slightly 
better contrast, though. While 
the XPS 15’s 800:1 contrast is 
good, you can tell the blacks 
are less than perfect in a room 
with mid-level lighting. Some of 
Dell’s older laptops manage over 
1000:1, which would be ideal for 
a high-end IPS LCD like this.

To reiterate: we’re only 
complaining because the price 
is high and the Dell’s screen is 
otherwise beautiful.

The 4K version is also a 
touchscreen (the 1080p models 
aren’t). In a laptop such as this 
we don’t think it’s a must-have, 
but it’s a neat extra if you’re 
accustomed to using a tablet.

Performance
Our review model has a quad-core 
Intel Core i7-7700HQ CPU and a 
borderline ridiculous (for most 
people) 32GB DDR4 RAM. However, 

for the most part the performance 
is going to be similar to the 16GB 
standard setup, as nothing we’re 
doing is going to be bottlenecked 
by 16GB, or even 8GB, of RAM.

This system is far more 
powerful than almost any other 
style-leaning laptop out there, 
because it uses a quad-core HQ CPU 
rather than the dual-core U-series 
ones seen in slim and light laptops. 
The 9560 has desktop replacement-
style power, and that extends to 
the ‘entry-level’ £1,349 Core i5 
specification version, too.

In PCMark 8, it scored 2810 
points and, the real telling score, 
14049 in Geekbench 4. That’s 
twice the score of the HP Spectre 
13 (6894), which has an Intel Core 
i7 but the dual-core variety.

This is one of the smallest 
laptops ready to become a real 
workstation, if you upgrade the 
RAM to your requirements.

It does, however, also seem to 
use a bit of system throttling to 
keep the fans quiet. For a laptop 
with a quad-core processor it’s eerily 
quiet most of the time, and its PC 
Mark score isn’t the best we’ve seen 
from a HQ i7 system.

The Dell XPS 15’s versatility 
doesn’t end there. It’s the first we’ve 
seen with the new entry-level Nvidia 
GTX 1050 discrete graphics card. We 
were hoping this would usher in a 
new selection of affordable gaming 
laptops, but even though the 9560 
isn’t cheap, the 1050 still lets you 
play games fairly demanding games 
at decent frame rates.

At 1080p with the graphics 
maxed-out, Thief runs at 42.4fps. 
Alien: Isolation averages 60fps at 
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1080p. You won’t hit 60fps with 
very demanding games and this 
laptop isn’t perfect for VR or 4K 
gaming beyond casual titles that 
won’t benefit hugely from the pixels 
anyway, but it is a perfectly good 
gaming laptop. And a surprisingly 
good one given it’s only 17mm thick.

If you’re wondering how well 
those games run at 4K, the results 
are less-than-favourable. Thief 
averages 13.4fps, Alien: Isolation 
21fps. Hardcore gamers should 
consider a laptop with a GTX 

1060/1070/1080 instead, depending 
on your budget.

Battery life
Given the processor power 
underneath the aluminium lid, we’d 
expect the XPS 15 to last four- to 
five hours. That’s the standard for a 
very powerful performance laptop.

The Dell sails through that, 
though. Playing a 720p video 
on loop at 120cd/m2 brightness, 
it lasted six hours, 24 minutes. 
Part of this is down to the use of 
a decent-size 56Wh battery, but 

there’s far more to it.
Dell clearly uses 

much more dynamic 
(and invasive) power 
management than 
most, scaling 
back the CPU’s 
power to suit the 
situation. This 
is also why the 

Dell XPS 15 is so eerily quiet most of 
the time. We’ve noticed no obvious 
drawback, surprisingly. You don’t 
want to feel that shifting of gears 
or that any management of CPU 
clock speed is holding the laptop 
back, and we haven’t.

The 9560’s speakers are 
decent too, although do not have 
much greater volume than some 
13in laptops. Their tone is warmer 
than a MacBook, but with less 
pronounced treble.

Verdict
The XPS 15 9560 is an amazingly 
flexible laptop, despite looking 
like an ordinary high-end one on 
the surface. It’s very powerful, but 
has unusually good battery life 
for its class. It has a 15in screen 
but is smaller than almost all 
other 15in laptops with one. And 
in its 4K version, the Dell has the 
colour performance for pro design 
work. It’s also good-looking, and 
while not ultra-portable is not 
that heavy given the components 
inside. It makes the new MacBook 
Pro with Touch Bar seem a bit 
frivolous in comparison, not to 
mention extremely expensive. 

J Andrew Williams

Verdict
The sensible upgrade to the we looked 
at last yearµ. It has 120cd/m2 brightness 
DVDRW. J Andrew Williams
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Gaming results are good, with the overclocked 
GTX 1070 achieving smooth graphics at 1440K 
and playable gaming at 4K also available

Verdict
The sensible upgrade to the we looked 
at last yearµ. It has 120cd/m2 brightness 
DVDRW. J Andrew Williams

GamInG PC

Overclockers UK Titan Bayonet
With the release of its seventh-
generation Core desktop processors 
codenamed Kaby Lake, Intel has 
introduced several refinements 
over the previous version as 
well as a welcome bump in clock 
speeds. as usual, Intel has also 
introduced a new motherboard 
chipset to go with the new CPUs 
and in this case we have the new 
Z270 enthusiast chipset to make 
the most of the overclocking 
capabilities of the processor. 
Overclockers UK’s Titan Bayonet 
system uses the new components.

Price
You can buy the Titan Bayonet 
from Overclockers UK. When that 
web page opens you’ll see a base 
price of £920. This comes with a 
GTX 1050 graphics card, a 1TB hard 
drive and no operating system. as 
reviewed here with a GTX 1070, 
Windows 10, a 2TB hard drive and a 
500GB SSD, you’ll pay £1,558, but 
prices do fluctuate constantly due 
to changing exchange rates which 
alters the price of components.

Design
The Titan Bayonet is housed in a 
striking Phanteks Enthoo Pro m 
‘mid-tower’ system case fitted with a 
transparent side panel constructed 
from a single piece of tinted 
tempered glass. This gives the whole 

PC an expensive look and 
a somewhat flattering 
view of the internal 
components. It’s looks 
are further enhanced 
by the inclusion of two 
blue LED strip lights 
as well as illumination 
coming directly from the 
motherboard and the 
graphics card.

The Enthoo Pro m 
keeps the internals tidy, 
thanks to comprehensive 
cable management 
and a concealed lower 
compartment which 
hides the power supply, 
hard drive, and any 
associated wiring well out 
of sight. It also includes 
three removable dust 
filters and comes with 
a pair of quiet 140mm 
fans installed.

Kaby Lake CPU
The Titan Bayonet is based on Intel’s 
Core i5 7600K chip, coming from the 
latest seventh generation of Core 
processors. Being a Core i5, it’s a 
quad-core design without the Hyper-
threading support that’s reserved 
for the more expensive Core i7 
versions, but with the benefits of 
Hyper-threading proving to be less 
than massive for gaming, the Core 
i5 delivers considerably more bang 
for your buck at this price point. 
Consider it a direct replacement 
for the previous Core i5-6700K 
which has proved so popular in our 
recent gaming PC reviews.

Unfortunately, for those hoping 
for massive performance increases, 
Kaby Lake offers only minor 
gains over the previous Skylake 
architecture, retaining an almost 
identical design with only a small 
increase in clock speeds.

It does have one trick up its 
sleeve: a minor upgrade to the 
on-chip graphics processor which 
enables accelerated playback of 
streaming 4K video content. In fact, 
Kaby Lake is the only processor 
architecture capable of playing back 
4K netflix on a Windows PC. It also 
frees up more processing for other 
tasks while video is being processed.

The processor is fitted with a 
huge alpenföhn Brocken 2 Cooler 
which comes with a 140mm fan 
of its own to maintain low noise. 
This has enabled the processor to 
be overclocked to 4.7GHz, which 
is considerably faster than you 
would expect to achieve from 
the equivalent Skylake-based PC 
– especially with air cooling.

The motherboard
at the heart of the system lies an 
asus PRImE Z270-K motherboard, 

Build:	

Features:

Value:

Performance:	

Specifications

4GHz Intel Core i5 7600K 
Overclocked to 4.7GHz; 
16GB (2x 8GB) DDR4 
3000MHz Dual Channel Kit 
XX-003-OP; Asus GeForce 
GTX 1070 Strix Gaming 
8192MB GPU; Seagate 
BarraCuda 2TB 7200rpm 
SATA 6Gb/s 64MB Cache 
HDD; 2x BitFenix Alchemy 
Premium Modding LED 
Strip – Connect Blue 30cm; 
Samsung 500GB 850 EVO 
SSD 2.5in SATA 6Gb/s 32 
Layer 3D V-NAND SSD; 
Alpenföhn Brocken 2 CPU 
cooler; Super Flower 
Platinum King 550W 80 
Plus Platinum power 
supply; Black Phanteks 
Enthoo Pro M Glass Midi 
Tower Case; Asus Prime 
Z270-K Intel Z270 (Socket 
1151) DDR4 motherboard

£1,558 inc VAT

Buy from

n tinyurl.com/zhomh49
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which sits a the more price-
conscious end of a range of no fewer 
than 16 models from Asus to employ 
the new Intel Z270 Express chipset.

Thanks to the Z270 Express 
chipset, this motherboard offers four 
extra PCI Express lanes compared 
to the previous generation which 
provides more bandwidth for fast, 
NVMe-based storage and high-end 
graphics cards. The Titan Bayonet 
uses a standard SATA SSD, but you 
can order it with considerably faster 
NVMe storage for an extra £120. 
This would slot into one of the built-
in M.2 sockets on the motherboard. 
If that’s not fast enough for you, 
could install a second NVMe drive 
into the other M.2 socket and set 
them up as RAID 0.

The PRIME Z270-K also supports 
Intel’s forthcoming Optane storage 
technology, so will be ready to take 
advantage of it once the plug-in 
cards become widely available.

Unlike more expensive boards 
in Asus’ range, you don’t get fancy 
touches such as RGB lighting and 
only a modest number of USB 
ports is provided, although you do 
get a pair of USB 3.1 Type-A and a 
single USB 3.1 Type-C port at the 
rear, alongside two each of USB 
3.0 and USB 2.0.

The board offers a pair of PCI-E 
x16 slots, although only one of these 
can run at full speed, meaning that 
this particular model isn’t certified 
for Nvidia SLI and therefore isn’t 
designed for upgrading by adding a 
second graphics card. You also get 
two PCI-E x1 slots and two of the 
standard PCI type.

The graphics card
Thankfully, the installed graphics 
card is more than capable on its 
own. Matched with the motherboard 
is an Asus GeForce GTX 1070 Strix 
Gaming graphics card, which is 
one of the better-performing GTX 
1070s available, thanks to enhanced 
cooling and overclocking. It also 
provides customisable illumination 
options to make the most of that 
glass side panel.

Performance
As you might expect, the Titan 
Bayonet performs very well indeed. 
Although Kaby Lake CPUs don’t 
offer a huge advantage over Skylake 
versions MHz for MHz, we’re seeing 
some impressive results from this 
system, thanks to its substantial 

overclock to 4.7GHz which is a little 
faster than is typically achieved 
from a Skylake PC.

With a PCMark 8 Work score 
of 5184, the Titan Bayonet is just 
a few points clear of the fastest 
Skylake PCs we’ve tested so far, but 
this advantage grows significantly 
when the more processor-intensive 
Home and Creative tests come into 
play. This makes the Titan Bayonet 
suitable for all manner of heavy 
lifting, not just gaming.

Gaming results are also good, 
with the overclocked GTX 1070 
achieving smooth graphics at 
1440K in most cases and playable 
gaming at 4K also available in some 
instances. It outperforms benchmark 
results based on the standard 
Founders Edition GTX 1070. It’s also 
more than adequate for VR gaming, 
with a perfect score in the Steam 
VR test and scores of 9752 and 
1768 in the 3DMark Orange and Blue 
VR tests respectively.

Under peak load, we measured 
a maximum CPU temperature 
of 75 degrees which is high for 

normal operation, but quite within 
acceptable limits for an overclocked 
PC such as this.

Warranty
The Titan Bayonet comes with 
Overclockers’ improved three-year 
collect and return warranty which is 
one of the best we’ve seen lately. 

Verdict
The Overclockers UK Titan 
Bayonet is a powerful and sensibly 
configured gaming PC, using Intel’s 
latest processor technology. It’s 
lower-end motherboard isn’t suitable 
for those considering a multi-GPU 
setup, but does offer some degree 
of future-proofing and comes with 
a superb warranty. It offers a pair of 
PCI-E x16 slots, although only one of 
these can run at full speed, meaning 
that this particular model isn’t 
certified for Nvidia SLI and therefore 
isn’t designed for upgrading by 
adding a second graphics card. 
But for those who want just the 
one graphics card, this is a great 
choice. J Paul Monckton
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Despite being 
thrown onto a stone 
patio, the damage 
was only superficial

Verdict
The sensible upgrade to the we looked 
at last yearµ. It has 120cd/m2 brightness 
DVDRW. J Andrew Williams

SmaRTphone

Nomu S30
The S30 is nomu’s flagship android 
phone, a handset that matches 
decent specifications with a tough 
titanium alloy shell and rubber 
protection at the corners. It’s 
waterproof, shockproof, dustproof 
and it can stand up to extreme 
temperatures, but is it for you? 

Price
The nomu S30 is a Chinese phone 
that you can purchase through 
Chinese sites such as GearBest, 
where it costs £201 in Black, as per 
our review model. If you’re happy to 
get the Silver version, this is a little 
cheaper at £184.

You should note that upon arrival 
in the UK you may be asked to pay 
import duty, which is calculated 
at 20 percent of the value on the 
shipping paperwork plus an admin 
fee of around £11. also know that 
your rights when buying goods in 
China differ to when you are buying 
products in europe. 

How tough is the Nomu?
The S30 is Ip68 rated, which 
technically means it can withstand 
being submerged in up to 1.5m of 
water for up to 30 minutes. however, 
the company claims it can actually 
handle up to 5m of water for up to 
two hours, and that you can take 
photos and videos underwater 
or use it with wet fingers (there’s 
also a glove mode). 

however, we found it impossible 
to interact with the screen while it 
was wet, and upon close inspection 
found droplets of water – not 
enough to cause damage but still 
concerning – under the back panel 
strip that conceals the two SIm 
and microSD card slots.

although it’s a relatively tight fit, 
there is no rubber seal here to keep 
out the water. That’s also true of the 

micro-USB charging 
port at the phone’s 
bottom, which uses 
a small rubber flap 
to keep things dry 
rather than the 
more attractive and 
less fiddly approach 
of waterproof 
phones such as the 
iphone 7 and Galaxy 
S7. The latter, for 
example, lines 
the inside of the 
charging port with 
rubber and coats 
the metal with  an 
anti-corrosive 
substance. 

If nomu really 
wants its S30 
to be seen as a 
waterproof camera 
phone it should 
consider adding a 
dedicated camera 
button, since interacting 
with the touchscreen is impossible 
without first drying it.

We like the addition of the 
waterproof speaker, which is 
found on the bottom edge and 
won’t fire sound into a desk or the 
palm of your hand when placed 
down screen-up. This speaker is 
pretty loud at the best of times, 
with nomu specifying the nXp 
Smartpa audio chip. 

as well as waterproof the S30 
is shockproof. During testing we 
launched it twice across our patio, 
the resulting damage was merely 
superficial, with a few scrapes on 
the carbon-fibre-effect rear and 
some dents and scuffs on the rubber 
corners and plastic rim around the 
screen edges (see left image).

The screen itself, though, 
was absolutely fine. This is 
thanks to Gorilla Glass 4 screen 
protection, which is pretty tough 
but not unbreakable. Though the 
raised plastic rim running the 
circumference of the screen glass 
will protect it when dropped on to 
a flat surface, you will only need to 
drop it to on a stone or the corner of 
something hard to cause it damage.

Following the drop test we found 
everything worked exactly as it did 
before, so the nomu S30 stands up 
as a rugged phone.

Design
It seemed a real shame to have 
to throw down the nomu S30 and 
attempt to cause it damage, because 
as rugged phones go it’s really 
not bad looking. It has the same 
angular rubber corners and chunky 
body as other tough phones, though 
the front is all glass and there is 
none of the garish coloured rubber 
adorning its exterior. 

In fact, the black carbon-fibre-
effect rear is stylish, and the rubber 
is found only at the corners. The 
titanium-alloy frame is also visible 
from the sides, held together with 
small metal screws, which together 
give it a more premium look than 
most rugged devices.

The left side button caused us 
some confusion at first. The S30 
has a huge battery inside – rated 
at 5000mah – but in our tests we 
found that when switched off for a 
few days it wasn’t great at holding 
its charge. So when presented with 
a phone that – unknown to you – has 
a flat battery, plus what looks to 
be a volume rocker and two other 
buttons, it can be difficult to work 
out how to turn it on.

For what it’s worth, the power 
button is the small circular button 
below the volume rocker on the 
right-hand side. The other button  

Build:	

Features:

Value:

Performance:	

Specifications

5.5in full-HD (1920x1080) 
Sharp IPS display with 
Gorilla Glass 4; Android 6.0 
Marshmallow; 2GHz 
MediaTek Helio P10 
(MTK6755) octa-core 
processor; 700MHz ARM 
Mali-T860MP2 GPU; 4GB 
LPDDR3 RAM; 64GB 
storage, microSD support 
up to 32GB; dual-SIM dual-
standby (2x Micro-SIM); 4G 
FDD-LTE Cat 6 800/900/ 
1800/2100/2600MHz; dual-
band 802.11a/b/g/n Wi-Fi; 
Bluetooth 4.0; GPS; A-GPS; 
GLONASS; NFC; OTG; 3.5mm 
headphone jack; 13Mp 
Sony IMX214 f/2.0 rear 
camera; 5Mp front camera; 
5000mAh non-removable 
lithium-polymer battery; 
PumpExpress 3.0 Quick 
Charge; Micro-USB; 
162x83x13.35mm; 260g

£201 inc VAT

Buy from

n tinyurl.com/lvztjg9
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is an SOS button. The S30 can 
automatically call and send an 
emergency help text message to any 
contact you specify in the settings, 
though thankfully you’ll need to 
press and hold the button a few 
seconds before this will work.

If you’ve no need for the SOS 
button it can also be used as a 
shortcut key to launch an app of 
your choice, though oddly pressing 
the button won’t wake the screen. 
So although that app will be ready 
waiting for you, you’ll need to unlock 
the phone before you can use it.

Given the SOS button, we’re a 
little surprised to fi nd such a weak 
fl ashlight. There’s just a single-LED 
fl ash on the back of the S30, so 
even fl ashing in SOS mode it isn’t 
going to be easily seen. 

LEDs aren’t really the Nomu’s 
thing, and you’ll fi nd there’s no 
notifi cation light either.

Something missing from this 
phone is a fi ngerprint scanner. 
That’s not unusual for a rugged 
phone, though increasingly it will 
be considered odd by many Android 
users. If you want to lock the screen 
you can do so via a pattern, PIN, 
password or use voice unlock.

So while the S30 is better-looking 
than most Android smartphones, 
there’s no escaping the fact this 
phone is very large and very 
heavy, measuring 162x83x13.35mm 
and weighing 260g.

Part of the reason for the extra 
weight is the aforementioned huge 
battery, while the extreme size 
comes down to the 5.5in full-HD 
screen. This is a very large panel 
for a rugged phone – the more glass 
the more chance of them getting 
broken, of course. 

As you would expect there is a lot 
of space around the screen, helping 
to ensure any damage at the edges 
is kept away from the display. These 
bezels are even chunkier at the top 
and bottom, and not helped by the 
touch buttons under the display that 
could have so easily been placed 
on top of it. Worse, these buttons 
are overly sensitive, and we were 
forever accidentally pressing them.

All that extra space adds up to 
a phone screen that’s 5.5in on the 
diagonal sitting in a body that’s 
6.5in on the diagonal. As you can 
imagine you’ll need big hands to 
manage this one, and we found 
nothing in the settings that could 
ease screen management – the 

Nomu S30 runs a near-vanilla 
version of Android 6.0 Marshmallow. 

That the screen is so large is 
not necessarily a complaint, of 
course. Having a need for a tough 
smartphone does not automatically 
rule you out from enjoying luxuries 
such as videos and gaming that 
work better with more space in 
which to play, as we’ll discover in a 
moment core performance from the 
S30 is pretty good too.

Nomu has fi tted a 5.5in Sharp 
IPS panel, which has a sharp full-HD 
resolution of 1920x1080 pixels. As 
we have come to expect from IPS 
the colours are very realistic and 
viewing angles strong. We also found 
the S30 suffi ciently bright for use in 
all conditions, making that screen a 
defi nite point in its favour.

Performance
In the past buying a rugged phone 
has so often meant compromising 
on performance, but not here. The 
S30 is not the fastest phone money 
can buy, but with the Helio P10 chip 
inside it offers decent mid-range 
performance that should suit all but 
the most demanding of users. 

The Helio P10, also known 
as MediaTek’s MTK6755, is here 
clocked  at 2GHz and has integrated 
ARM Mali-T860MP2 graphics 
running at 700MHz. This chip is 
paired with a very healthy 4GB of 
RAM, though you should note this 
memory is of the slower LPDDR3 
variety than the LPDDR4 we so 
often see in fl agships.

There’s also a decent amount of 
internal storage, at 64GB, and you 
can bolster this with support for 
microSD. Unfortunately, the S30 
can accommodate cards only up to 
32GB in capacity, but in total that’s 
a not-insignifi cant 96GB, and we 
especially like the fact this dual-SIM 
phone doesn’t force you to choose 
between adding a second SIM or 
removable memory.

All in all that’s some pretty 
decent core hardware for a £200 
tough phone, and it shows in 
our testing. In real-world use we 
found no sign of lag in navigating 
menus and launching apps, and 
the S30 performed admirably in 
our benchmarks, with a similar 
performance to devices such as the 
Meizu M3 Max and Ulefone Future.

In Geekbench 4 we recorded 
705 points single-core, and 2,851 
in multi-core mode. We also ran 

the Nomu through AnTuTu 6, 
and recorded 51,827 points.

For graphics testing we use 
GFXBench, and in the T-Rex 
component the S30 managed 
a playable 17fps. In the more 
intensive tests it scored 7fps in 
Manhattan, 5fps in Manhattan 3.1, 
and 3fps in Car Chase.

The JetStream JavaScript 
benchmark also clocked the Nomu 
S30 at a pretty average 26.085.

Battery performance is where 
the Nomu S30 really excels, as you 
might expect given the 5000mAh 

GFXBench Manhattan

GFXBench T-Rex

JetStream
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battery inside. You should easily get 
two days’ use from this smartphone, 
and potentially more depending on 
your usage.

Nomu says the S30 can endure 
30 hours of talk time and 70 days on 
standby. In our testing we found the 
battery struggled to hold its charge 
through extended periods switched 
off, though this may be an issue 
unique to our review sample.

Unsurprisingly there’s no support 
for wireless charging, but the 
S30 does support fast charging. 
PumpExpress 3.0 can offers 
charging speeds up to 45 percent 
faster than traditional chargers, 
allowing you to obtain four hours of 
talk time from a five-minute charge.

Connectivity
We touched upon the fact this is 
a dual-SIM phone earlier, which is 
something very common in the 
Chinese market. The S30 will accept 
two Micro-SIM cards, and it will 
then operate in dual-standby mode. 
This means both SIMs are active at 
all times, able to send and receive 
calls and texts, but only one can be 
used for data and, naturally, you can 
receive only one call at a time.

The Nomu S30 offers 4G LTE 
Cat 6 connectivity, and in the UK 
it supports all three 4G bands – 
800-, 2100- and 2600MHz. If you 
reside elsewhere, check out how to 
tell whether a phone is supported 
by your network.

The connectivity specifications 
are standard-fare, with dual-band 
Wi-Fi, Bluetooth 4.0, NFC, GPS, 
A-GPS and GLONASS, and OTG. 
The phone also features a 3.5mm 
headphone jack and a Micro-USB 
port for charging and data transfer.

Cameras
The S30 might not be top of your 
list for devices on which to take 
beautiful photo masterpieces, but 
whether you’re using it at work or 
during extreme sports you will likely 
find many occasions in which it 
becomes useful.

We have to say we’re not 
massively impressed with the phone 
in the photography department, 
but even if it isn’t the best in the 
business it still does a better job 
than many phone cameras.

At the rear you’ll find a Sony 
IMX214 camera, which supports 
phase-detection autofocus and has 
a f/2.0 aperture. The camera also 
supports 1080p video recording, 
and it paired with a single-LED flash 
that makes the Nomu no good for 
night-time photography.

In the  test shots above you can 
see that detail is incredibly soft. You 
cannot make out a single brick on 
the St Pancras Renaissance Hotel 
when viewed at full-size and blurring 
is evident across the image.

Contrary to what we were 
expecting, the autofocus is very 
slow, which makes the issue even 
more obvious in our HDR shot. 
On the plus side, we found the 
colours very true.

The Sony IMX214 is a 13Mp 
camera, but by default in the S30 
it has been interpolated to 16.4Mp. 
You can switch this back to 13Mp in 
the camera settings, but as we take 
all our test shots in ‘out of the box’ 
fashion we did not. It’s a similar deal 
with the front-facing selfie camera, 
which is rated at 5Mp but boosted to 
8Mp  in the software.

The preinstalled camera app is 
basic, offering Panorama and Picture 

in Picture modes, HDR, a selection of 
real-time filters and a 40-shot burst 
mode. There is no Beauty mode even 
for the selfie camera. 

Software
The S30 runs a vanilla version of 
Android 6.0 Marshmallow out of 
the box. Oddly, when we signed into 
our Google account we received 
a notification from Google asking 
whether we had just signed into 
a Cat S30 phone, though the two 
are different.

Almost everything looks and 
acts the way you would expect in 
standard Marshmallow, though there 
are a few additions to the Settings 
menu. The most notable of which 
is controls for the SOS button we 
covered earlier in this review, but 
you’ll also find some gestures. 

These include options to wake 
the screen with a double-tap, and 
non-customisable quick launch 
controls for the camera and 
calculator, which can be accessed by 
drawing either a C or a V onscreen 
in standby mode. Though these 
are not customisable, you can set 
your own actions for the letters E, 
M, O, S, W and Z. We don’t know 
what happened to the rest of the 
alphabet. Also here are the ability 
to take three-finger screenshots, or 
to open the recent apps menu by 
sliding three fingers up the screen. 
You can also flip to mute

Verdict
The Nomu S30 passed our durability 
tests with only superficial damage. 
It has a large, bright screen, and 
decent performance for most users, 
but falls down on its camera quality, 
size and weight. J Marie Brewis

Verdict
The sensible upgrade to the we looked 
at last yearµ. It has 120cd/m2 brightness 
DVDRW. J Andrew Williams

Auto settings HDR on
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In each case, the watch face has a stripped-back 
‘always on’ version and a more dynamic design 
that appears when you wake the watch

ActIvIty tRAckeR

Huawei Fit 
the Huawei Fit fitness tracking and 
smartwatch doesn’t bring much 
new to the wearables party, but it’s 
affordable and compatible with both 
Android and iOS. Is it any good? 

Design
the Huawei Fit has a round face 
and a similar design to the Honor 
Band Zero. It’s a sort of miniature 
satellite-dish effect, with a wide 
circular face tapering down to a 
smaller circle sitting on your wrist.

(the design reminds us a little 
of the tapering effect on the very 
first iPad, which was supposed to 
encourage you to get your fingers 
under the edges and pick the thing 
up. Obviously there’s no such 
rationale here, although it’s not 
wholly unappealing to look at.)

the flattened edges of the 
outside rim are done in moderately 
glossy brushed gunmetal (actually 
aluminium), cool to the touch, 
while the lower surfaces curving 
down to the wrist are matt. Gloss/
matt contrasts are a popular design 
choice and can look very smart 
indeed, although its effect here is 
limited by the comparatively low 
shine of the gloss element.

Like on the Honor Zero, 
the screen isn’t edge to edge. 
there’s a wide bezel around the 
circumference, with 12 ‘hour’ 
markings that only make sense 
if you’ve selected one of the two 
analogue watch faces (and we prefer 
the four digital ones). the screen 
itself is made of corning Gorilla 3 
Glass, so should prove robust; we 
certainly haven’t noticed any cracks 
or other damage in our testing.

the watch body itself is on 
the light side for a wearable of 
this type, which is mostly a good 
thing – you’re less aware of it in 
daily use – but does give a slight 
impression of cheapness. But it’s 
the supplied strap that really gives 
the game away on this front. It’s 
the sort of lightweight, rubbery 
plastic, link-effect strap you get with 
a 10-pound casio, and the hinge 
attachments feel too loose.

the interchangeable strap comes 
in small and large sizes, and three 
colours – black, navy and orange – 
although the orange is available only 
in small. you may prefer to swap in 
a third-party alternative, and we are 

assured that it’s compatible with 
any standard 18mm strap.

Huawei claims the Fit is 5AtM 
water resistant, which refers 
to five atmospheres 
of pressure and a 
theoretical maximum 
depth of about 
50m, although 
in practice such 
a rating would 
clear a device for 
shallow swimming, 
not diving. Still, 
that’s a decent 
rating for a wearable 
and allows you to track 
your swimming workouts, 
as we will discuss later.

Interface
Round watch faces have a mixed 
reputation. Lots of people like the 
way they look, and they provide 
a sense of continuity from the 
traditional watches many of us are 
used to, but they can sometimes 
cause problems with the interface: 
the screen is narrower at the top 
and bottom, so you end up having 
to centre-justify all the text and 
even then it can be difficult fitting 
text in at a legible size. the Fit 
mostly gets around this issue by 
simply having very little text in the 
interface and never showing very 
much information at once.

Other than this, the interface 
doesn’t feel very well thought 
through. you get a choice of six 
watch faces, for instance, but none 
of them are what we’d pick or have 
an appealing range of information.

the default face (and probably 
our preference) shows the time 
in digital format, with the number 
of steps and calories burned 
underneath; a splash across the 
top of the screen reads ‘Start’, 
suggesting you need to tap this 
or swipe down to start a workout, 
but annoyingly this isn’t so. (Swipe 
up twice to get to the Workout 
menu.) the Start bit seems like 
wasted space – possibly it is simply 

Build:	

Features:

Value:

Performance:

Specifications

1.04in (208x208) 
monochrome LCD screen; 
Android 4.4 or later, iOS 8 
or later; 80mAh battery 
(claimed battery life of six 
days); Bluetooth 4.2; IP68 
water resistant; 6-axis 
motion sensor; heart-rate 
sensor; accelerometer; 
Gyroscope; 20mAh 
battery; larger strap 
246.5x39.4x9.9mm, 
small strap; 
229.4x39.4x9.9mm; 35g

£153 inc VAT

Buy from

n tinyurl.com/mnb5t3z

intended to be motivational – and 
it’s a shame you can’t see the date, 
but this face is mostly okay.

But there are five alternatives: 
an analogue face with the day 
and date in the lower third but no 
fitness data at all (this one is so 
pixellated and low-fi that it feels like 
you’re playing Asteroids); digital 
time with day, date, battery life and 
Bluetooth indicator, but again no 
fitness metrics; a stark digital face 
with nothing but the time; another 
stark digital one with massive 
hours and tiny minutes; and a 
completely minimal analogue one 
with just hands and no numbers at 
all. Weather and temperature data, 
non-local time zones, astronomical 
or time-lapse imagery or customised 
photos – none of this can be placed 
on the watch face at present.

In each case, the watch face has 
a stripped-back ‘always on’ version 
– usually just showing the time 
down to the minute, with even the 
second hand removed – and a more 
dynamic design that appears when 
you wake the watch by tapping or 
rotating your wrist.

Whichever face you select, you’ll 
operate the interface in essentially 
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Verdict
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the same way, swiping down and up 
to scroll through different menus 
and then tapping to select items 
or swiping right to go back (which 
in itself seems a counter-intuitive 
way of doing things, but may seem 
pretty standard for Android Wear 

aficionados). None of the on-face 
elements are interactive, in the way 
that you are able to tap the fitness 
data on an Apple Watch to jump to 
its Activity app, for instance; your 
watch face is in effect a flat image.

Unhelpfully when navigating 
this initially confusing interface, the 
touchscreen isn’t very responsive. 
You frequently have to tap multiple 
times to ‘wake up’ the face, and 
although you can choose to have it 
wake up when you rotate your wrist 
(by default this is activated), this 
feature is sluggish and may need 
to be repeated a few times, which 
is annoying and a bit embarrassing. 
And swipes seem to ‘take’ less 
reliably than on other touchscreen 
wearables we’ve reviewed, and 
misfire – mistaking a ‘swipe right’ 
for a tap, and so on – more often.

App
The Fit can be paired with an iPhone 
or Android smartphone using the 
Huawei Wear app (downloadable for 
free from the App Store or Google 
Play). We tested using the iOS app.

Like the interface of the watch 
itself, the Huawei Wear app is less 
user-friendly than we’d like, but 
reasonably usable once you’re used 
to it. For example, stats for your 
most recent workout are listed on 
the Home page, under ‘Previous 
session’, but if you want to browse 
older data you have to tap the stats 
themselves – which don’t look like 
a button – rather than the ‘More 
workouts’ entry below, which for 
some reason opens a map and 
invites you to Start Running.

Fitness tracking
The Fit doesn’t include GPS, so will 
try to piggyback on your phone’s 
GPS when you start a workout. But 
even if there is no available GPS 
to work from, it will still attempt to 
guess the distance. (It isn’t clear 
at first that the watch is going to 
attempt this. And we’ve found that 
when you do a treadmill workout, 
it doesn’t try to guess the distance. 
Obviously a treadmill runner has 
covered no actual distance, and 
we appreciate that this makes a 
wearable’s job difficult, but others 
we’ve tried have at least guessed 
at treadmill distances, admittedly 
usually coming in well short.)

You can choose from five kinds of 
workout: run, walk, cycle, treadmill 
and, thanks to the water resistance 

feature, swim. No rowing, elliptical or 
stair stepper workouts are offered, 
as we’ve seen elsewhere.

The workout interface is sadly 
not user-friendly, and seems fixated 
on less important metrics; you 
always get heart rate at the top, 
and the time (of day – not the time 
elapsed) at the bottom, and neither 
of these can be shifted. The larger 
number in the middle, which you 
can swipe through easily, is where 
all the important data goes: steps 
(the default), distance travelled (in 
miles, although it doesn’t specify 
this), time elapsed, time per mile and 
calories burned. Personally, the two 
things we most want to see while 
running are time elapsed and 
distance travelled, but we’re allowed 
only one of these at a time, while 
being obliged to give screen space 
to two metrics that are low priority.

Another quibble: to pause or stop 
a workout, you swipe right from the 
workout interface, and then tap the 
appropriate icon. But to get back out 
of this screen, you tap the number 
in the centre or swipe right again, 
rather than swiping left – reversing 
the previous action – as we would 
have expected. This screen will often 
be seen by people who are out of 
breath and flustered, and this may 
cause some confusion. Being able 
to pause a workout and come back 
to it, though, is a nice distinction 
from the full ‘stop workout’ option 
that isn’t by any means a given in 
devices of this type.

A nice and unusual feature is the 
Huawei’s ability to create tailored 
training plans based on your current 
performance at a given distance and 
your target time. Answer a couple of 
questions and it pops up a calendar 
of workouts, complete with guidance 
and tips (and sometimes, less 
usefully, cloying motivational tips).

Heart-rate warnings
When your heart rate reaches a 
certain point, the watch will vibrate 
a warning. This may be a useful 
feature in principle – excessive or 
reckless exercise is more dangerous 
in the short term than no exercise 
at all – but the default setting 
seems unusually risk-averse.

We were surprised to get the 
warning a couple of kilometres into 
a not-particularly-suicidal treadmill 
run, for instance, and we would 
argue that we are neither super-
fit nor excessively unhealthy; we 

Huawei 
Wear app

Fitness 
tracking
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didn’t even feel especially fagged 
out at the time. (You can adjust this 
setting reasonably easily, however, 
by opening the app and going to 
Devices, then tapping the watch and 
selecting Heart rate limit interval 
and warning > Heart rate limit.)

Other features
Thanks to the impressive battery 
life, the Fit makes an effective 
sleep tracker. As is often the case 
with these things, we found its 
assessments of our sleep habits 
suspiciously optimistic; Huawei 
claims it uses heart-rate readings 
to get an accurate picture but non-
scientifically it felt like it was rating 
any ‘still time’ as sleep, because 
it sure didn’t feel like we kept 
dropping off as soon as we hit the 
hay. Maybe we are better sleepers 
than we thought. As a like-for-like 
comparison tool it’s decent enough, 
and it’s always fun in the cold light 
of day to see how often, and when, 
you got woken up by the toddler.

The Fit will also notify you of 
texts and incoming calls on the 
linked smartphone, and pop up 
notifications for selected apps. You 
can hang up on the call, incidentally, 
but you can’t answer it. This makes a 
certain sense (the former is a much 
simpler operation, and may still be 
useful at certain times), but sounds 
odd when you write it down.

You can’t control music playback 
on the Fit, and it’s not possible to 
install any new apps.

Battery
Huawei claims a battery life of up 
to six days. In our tests we’ve found 
that if anything this appears to be 
an underestimate of its capabilities, 
and it is a lot better than fully 
featured smartwatch equivalents.

Ten hours after taking the Fit 
and the Apple Watch Series 2 off 
their chargers and using them 
moderately, Apple’s wearable was 
down to 67 percent while the Huawei 
was still displaying a full battery icon 
and claiming 100 percent in the app 
on a paired smartphone. Three days 
– 72 hours – after coming off the 
charger, the app was still reporting 
a battery level of 70 percent, and 
after four full days it was still on 60 
percent. The Fit finally gave up the 
ghost after seven days, 17 hours and 
30 minutes of relatively light use.

By the standards of fully 
featured smartwatches, this is all 

exceptionally impressive, though 
it’s important to bear in mind 
the dimness of the monochrome 
LCD screen and the limitations 
of the feature set discussed 
elsewhere in this article, and 
those who use the watch heavily will 
see lower numbers.

Nevertheless, if battery life is 
a priority for you, it’s worth giving 
serious thought to making this kind 
of compromise; as the Huawei Fit 
demonstrates, you can get a drastic 
bump to battery life if you’re willing 
to drop down a tier in functionality, 
and this makes things like sleep 
tracking far more practical since you 
don’t need to charge every night.

You can get a rough idea of 
remaining battery life at any point. 
One of the watch faces has a battery 
life icon and need only be woken 
to display this; for the other five 
faces, you’ll need to tap the screen 
or rotate your wrist to wake it up, 
and then tap again to see a new 
screen with the battery icon and 
an indication whether Bluetooth 
is connected. But the battery icon 
is extremely approximate; it’s 
just a pictorial representation of 
power levels, with no option that 
we’ve managed to find to have it 
display a numerical measure of 
power remaining. (Which is odd, 

because the battery screen is almost 
empty. There’s plenty of room for a 
percentage figure.)

If you want to see a percentage 
figure for the battery, you need to 
open the Huawei Wear app on the 
paired smartphone and tap Devices. 
Interestingly, we’ve only ever seen 
multiples of 10 for this, suggesting 
that a certain degree of fudging 
goes on here too.

The battery charges, using the 
bundled USB power adaptor, from 
empty to maximum capacity in 
about 40 minutes.

Verdict
There’s plenty to like here, from 
the extremely good battery life and 
decent water resistance rating to 
that always-on time display. Heart-
rate monitors aren’t a given in this 
class of wearable and swim-tracking 
is an unexpected bonus. And it looks 
okay, especially if you swap in a 
third-party strap. But it feels cheap, 
and perhaps more worryingly, it isn’t 
particularly cheap - the price tag 
isn’t low enough to compensate for 
the missing features. We also find 
the watch face options rather poor, 
offering little useful information. 
Better deals may become available, 
but until then, we’d suggest looking 
elsewhere. J David Price
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Verdict
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SmaRTwaTch

Sony SmartWatch 3

android wear is Google’s operating 
system for wearables, and most, 
including the Smartwatch 3, have 
adopted it rather than use their 
own system. Note that Sony has 
confirmed android wear 2.0 will 
not roll out to its watch, given that 
it supports updates for 18 months 
after a product has launched. It says 
this is because it thinks the current 
operating system is better suited 
to the device, though we can’t help 
wondering whether this means a 
Smartwatch 4 is on the way.

Design
It may not be as stylish as some 
circular models we’ve seen, but the 
Smartwatch 3 has a certain charm 

about it. There’s no big Sony logo 
or anything to draw your eye away 
from the 1.6in square colour screen. 
The only button is to the right, but 
you’ll rarely need it as the display 
lights up when you raise your arm 
or tap on the screen.

There’s a choice of black or 
yellow straps (more will be available 
soon), and it’s simple to pop out 
the display unit and swap straps. 
It’s possible there will be third-
party straps in future, but currently 
you’re limited to the official pair 
which cost £20 each. Obviously, you 
get one in the box. They are made 
from sturdy rubber and have an 
equally sturdy buckle mechanism 
like you’d find on a metal-strapped 
gents watch. It’s easy to adjust the 

strap for size without cutting.
On the downside, 
we found the rubber 

uncomfortable to 
wear when hot – 
sweat is trapped 
under it, so it’s 
best to take it off 
regularly, and 
certainly at night.

Instead 
of wireless 
charging, Sony 

has opted for a 
standard micro-

USB port. That’s great 
news in some ways as you 

can charge it practically anywhere; 
there’s a good chance that any 
given office or home will have a 
micro-USB cable and charger.

The USB port is covered by a 
captive rubber bung – the watch 
has an IP68 rating, so it’s dust 
and water resistant. we wouldn’t 
advise swimming with it, but you’ll 
be fine in the shower or going for a 
run in the rain.

Battery
we found the 420mah battery 
lasted exactly two days, which is 
slightly disappointing given then 
unusual screen technology. Instead 
of amOLED or IPS, Sony has opted 
for transflective which means the 
display is still readable – given 
sufficient ambient light – without the 
backlight. It’s the same technology 
used in many outdoor GPS devices.

You can choose whether or not 
to keep the screen on all the time. 
If you turn it off, you’ll have to wake 
it up just to check the time, but if 
you leave it on permanently, you can 
merely glance at your wrist without 
having to tap or lift your arm. Sony 
has also included an ambient light 
sensor so brightness can be adjusted 
automatically, but it doesn’t appear 
to yield any extra battery life.

The 320x320 display has 
a few more pixels than other 
circular watches we’ve seen, but 

Build:	

Features:

Value:

Performance:	

Specifications

1.6in (320x320) 
Transflective LCD 
touchscreen display; 
Android Wear OS; 4GB 
internal storage (approx 
2.6GB available); 512MB 
RAM; quad-core ARM V7 
1.2GHz processor; 
Bluetooth 4.0 LE; 
microphone; gyro, 
accelerometer, compass, 
ambient light sensor; GPS 
receiver; NFC; 420mAh 
battery; Micro-USB 
charging; IP68 dust and 
water resistant; core 
unit 45g

£189 inc VAT

Buy from

n tinyurl.com/kd9aeo0
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there’s no real difference in the 
amount of information shown. The 
disadvantage of using a transflective 
display is that while colours look 
ok square-on, viewing angles are 
terrible by today’s standards.

If battery life were more like four- 
to five days we’d forgive this, but 
LG’s G Watch R also lasts two days 
between charges. Recharge time is 
roughly an hour.

Features
Storage remains the same as that of 
the SmartWatch 2 and rival Android 
Wear devices at 4GB eMMC flash 
memory. This can be used to store 
music which can be played without 
a companion smartphone or tablet 
via Bluetooth.

The SmartWatch 3 does have one 
ace, though: built-in GPS. With an 
on-board receiver there’s no need 
to take your smartphone with you 
on a run, hike or bike ride. The GPS 
can record your route and feed the 
data back to the Sony Lifelog app.

There’s also NFC, a gyro, 
compass, accelerometer and 
Bluetooth. The latter isn’t 
merely useful for connection 
to a smartphone for Android 
notifications: you can pair Sony’s 
watch with some headphones and 
listen to music stored on the watch 
(there’s 2.6GB of usable storage) 
when you’re exercising.

What it doesn’t have is a 
heart-rate monitor, although that 
doesn’t mean the G Watch R is the 
best choice for fitness enthusiasts. 
The LG has a heart-rate sensor, 
which takes on-demand readings 
rather than monitoring heart rate 
over time. If you need that, consider 
one of the new Fitbit trackers: the 
Charge HR or Surge.

Also, unlike those activity 
trackers and Sony’s own SmartBand 
Talk, the SmartWatch 3 has no 
barometer to detect floors climbed 
and neither does it track your sleep.

You can install apps on Android 
Wear, though, which add functions 
and features which could be even 
more useful. Right now the selection 
is rather thin on the ground, but 
it’s sure to improve over time.

A recent update to Android Wear 
5.0 has fixed some of the issues 
with this fledgling operating system, 
but it’s still a work in progress. 
First-time users are likely to be 
surprised and frustrated by how 
much still needs to be done on the 
paired smartphone: you can preview 
messages but not reply, and ask for 
directions but be forced to use the 
phone to see a map, for example.

You can use OK Google for 
many things, such as web searches, 
sending texts and emails, setting 
timers and alarms and more. It’s 
a bit fiddly to set up and learn 

the specific commands, but once 
done it works well.

Verdict
The SmartWatch 3’s biggest 
strength is its built-in GPS, but you’ll 
still need a smartphone for driving 
directions. It’s also great to see a 
standard USB charging port. The 
transflective screen is a good idea, 
but in practice battery life is no 
better than other smartwatches with 
better-looking screens. Ultimately, 
unless you’re on a fixed budget, 
LG’s G Watch R is the better choice. 
If you can’t afford that, wait a few 
months: the price is bound to drop. 

J Marie Brewis
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Verdict
The sensible upgrade to the we looked 
at last yearµ. It has 120cd/m2 brightness 
DVDRW. J Andrew Williams

VIdeo sTabIlIseR

GoPro Karma Grip
The Karma drone is not yet back 
on sale in the UK, but you can 
buy the Karma Grip, which is the 
handheld stabiliser that works with 
the Hero 5 black and Hero 4 black 
or silver. It’s similar to dJI’s osmo 
Mobile (£289), which instead of 
holding an action camera, uses 
your phone and it’s built-in camera.

Design
Unlike the more sculpted, ergonomic 
design of the osmo Mobile, the 
Karma Grip looks a little basic, with 
a relatively simple ‘tube’ design.

Its buttons are covered by a 
rubbery membrane, and it has no 
trigger or joystick like the osmo. 
Plus, the battery isn’t removable 
like the osmo’s and it has to be 
charged via Usb-C.

The price doesn’t include a 
camera though, so if you don’t 
have a Hero 5 black, add another 
£349. That’s £639 in total.

While this all sounds very 
negative, there is a whole lot to 
like about the Karma Grip.

For a start, the built-in battery 
lasts for ages – we think GoPro’s 
claim of one hour, 45 minutes is 
conservative. Plus, the Karma’s 
battery can charge the Hero’s to 
keep it recording for longer. also, 
when you connect a Usb-C cable to 
the port on the bottom of the Grip, 
you can use it to transfer footage 
from the camera without removing 
it from the frame, and if attached 
to a charger, it will charge both 
batteries at the same time. Use a 
standard phone power adaptor and 
it will take six hours to recharge 
from empty, but just under two 
hours with GoPro’s supercharger.

Naturally, the buttons on the 
Grip’s handle control the camera’s 
functions, so you can change modes, 
start and stop recording (or take 
a photo) and mark 

highlights, just as you can with 
the camera’s own buttons.

There’s one extra control, which 
lets you lock the tilt angle of the 
camera. If you don’t use this, the 
lens will always point dead ahead 
and remain vertical.

In most cases, that’s exactly 
what you want, which means you 
don’t need to learn any controls 
or techniques to immediately get 
great, smooth footage out of the 
box. Just walk around and the 
Karma Grip does its stuff to take 
the wobble and jerkiness out.

of course, the Hero 5 black 
now has electronic stabilisation, so 
there’s an argument that you don’t 
really need a Karma Grip for them. 
and it is a bit annoying that the 
included frame (which GoPro calls 
a ‘harness’) is only compatible with 
the Hero 5 black: you have to buy a 
separate harness for a  Hero 4.

This costs $29.99 and isn’t 
available in the UK yet, but will cost 
£30 when it is. oddly, there’s no 
compatibility with either version of 
the session camera yet. swapping 
harnesses is as simple as undoing a 
couple of allen bolts on the back to 
remove the current one, and then 
tightening them back up when the 
new one is slotted in.

What you do get in the box is a 
quick-release clamp that attaches 
to the top of the Grip below the 
gimbal and allows you to use almost 
any standard GoPro mount. This 
means it can be used hands-free 
and still provide stable footage 
when walking, cycling, hang gliding, 
or whatever it is you’re doing.

To fit the clamp, you first have to 
unlock and remove the gimbal, slip 
on the clamp and then reassemble 
the Grip. If you buy the drone, the 

three-axis gimbal 
is shared 
between the 
drone and 

Grip handle, but 
there’s rarely any 

need to separate the halves if 
you just buy the Grip.

Performance
We’ve already talked about the great 
battery life, but what surprised us 
was how we didn’t miss the dJI 
osmo’s trigger and joystick as 
much as we thought we would.

The Karma Grip 
is so intuitive 
that you can 
get smooth 
pans and 
smooth 
movement 
in a straight 
line without 
them.

both 
systems offer 
very stable 
footage, but the 
Karma somehow 
manages to iron 
out the vertical 
movement from 
walking a little 
better than the 
osmo. It isn’t gone 
completely, but 
you have to look 
for it to spot it.

and to answer 
the question, 
“do you even 
need a Karma Grip if you have a 
Hero 5 black?”, then the answer 
is a definitive yes. The difference 
between the two systems is massive. 
although the Hero 5’s electronic 
system is in itself a massive 
improvement on no stabilisation 
(as you got with previous GoPro’s) 
video is still a little wobbly, even 
if it’s vastly more watchable. add 
the Karma Grip and you step up to 
professional levels of stabilisation.

Verdict
The Karma Grip delivers silky 
smooth video when you’re moving 
around, is very easy to use and 
battery life is good. It’s a shame that 
it only supports the Hero 5 black 
out of the box, and there are no 
harnesses for session cameras or 
even the Hero 3 range. It’s better 
designed for capturing sports 
than the rival dJI osmo Mobile, 
but the osmo will work with any 
android or iPhone, so is arguably 
more future-proof. J Jim Martin

Build:	

Features:

Value:

Performance:

Specifications

3-axis stabiliser; 
compatible with Hero 5 
Black (Hero 4 Black Silver 
with optional harness); 
non-removable battery; 
claimed battery life, 1 hour, 
45 minutes; 487g

£289 inc VAT

Buy from

n tinyurl.com/mlpcl82
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Bluetooth headphones

SoundPEATS Q25 
the soundpeats Q25 are wireless 
earphones aimed at sporty types. 
two in-ear audio buds attached to 
a flexible rubber strap, the idea is 
that you affix them in your ears and 
make the fit secure by using the 
strap lock at the back of your head. 
sweatproof, secure and hands-free, 
they should be ideal for working out.

Price
at the time of writing, the 
soundpeats were available for £29, 
although stock was low. this puts 
them at the bargain basement end 
of wireless audio devices. Cheaper 
even than £50 products such as 
the urbanista Boston, and in a 
different league to the standard 
decent quality products such as the 
sennheiser oCX 686i sports and 
philips shQ6500Cl, both of which 
fit around the £70 mark.

More usual is to spend a three-
figure sum on wireless headphones, 
especially those designed for sports. 
so it would be tempting to consider 
the Q25 as something of a bargain. 
that is not far from the truth, but it 
is certainly not that simple.  

Design
there’s no real problems here. the 
ear pieces of the soundpeats are 
constructed principally of what feels 
like hard-wearing plastic. two-tone 
black and silver, these aren’t the 
smallest or the prettiest earbuds, 
but combined with the rubber neck 
strap they fit snugly and securely in 
our generally loose lug holes. there 
are – as you might expect – silicon 
tips of various sizes, so you should 
be able to find a decent fit.

our only real quibble in terms of 
comfort is that on occasion we find 
they cause a slightly achy feeling 
after wearing the Q25 for a while. 
It’s not an entirely fair criticism, 
but the struggle is real, reader.

as to the build quality we have 
no complaints. We’ve been using the 
Q25 for a couple of weeks, running 
and cycling every day, as well as 
around the house and on the train. 
this necessitates the soundpeats 
being slung in a bag more often 
than not. and to date there is not 
a mark on them. More importantly 
they are pretty compact and feel 
solid, so it feels like nothing much 
can go wrong. there is a little 

rubber door for the usB port that 
we have our eye on, but as yet it is 
in decent shape.

In use
setting up and pairing the 
soundpeats is simple: you hold 
down the multipurpose button and 
search for it on your Bluetooth 
enabled device. standard stuff. 
We’ve had no problem pairing these 
earphones with several android 
and ios devices, and even used it 
simultaneously paired to both our 
sony Xperia Z5 and samsung Galaxy 
s7 edge smartphones. I’m not sure 
how often you would want to do 
this, but it works well enough.

the headphones use Bluetooth 
4.1. as such its range is quoted as 
10m, but we found we could stretch 
that to 15- or even 20m without 
losing contact.

the Q25 works perfectly well as 
a handsfree headset for your phone, 
if that is your thing. to answer 
a call, you tap the multifunction 
button, which as the middle of three 
on your right earpiece is pretty 
easy to find. one minor gripe is 
that the action to reject a call is 
also to hold down the same button, 
but for longer. two seconds is a 
long hold, but we still managed to 
accidentally reject a call or two.

our only major pain point 
was fairly frequent connection 
interference. It seems to happen 
principally when running or cycling 
vigorously, although we can think of 
no technical reason why this would 
be. But the effect is like a record 
jumping or a Cd skipping. Irritating 
in the extreme. It’s possible this is a 

Build:	

Features:

Value:

Performance:

Specifications

Bluetooth 4.1; HFP, HSP, 
AVRCP, A2DP; CSR; CVC 6.0; 
360x28x41mm; 20g

£29 inc VAT

Buy from

n tinyurl.com/n94cd3f

minor fault with my phone, but it is 
worth mentioning none the less.

soundpeats quotes a seven-
hour battery life in use, and we 
couldn’t argue with that in our 
testing. It does take over an hour 
to fully charge from dead, though. 
a red led comes on when the 
battery is low, but it is easy to miss 
tucked away on your right ear. 

Audio
at this price, you are not getting 
audiophile quality, and the Q25 is 
at the budget end of the range. It 
features aptX lossless audio and 
CVC noise reduction. For spoken 
word podcasts we like the audio 
quality. unlike early iterations 
of Bluetooth audio, the sound is 
rich and warm. When we get into 
music, the results aren’t great, 
though by no means terrible.

don’t expect lots of detail at 
the high end or much punch in the 
bass. Reverb heavy acoustic guitar 
music, indie rock and folk are okay. 
that warmth helps here. But heavy 
metal suffers from a lack of top 
end, and hip-hop or drum ‘n’ bass 
feels a tad weedy. the bass is there, 
just not hugely clear. overall this 
is what you expect at this price. 
For most listeners to digital audio 
music the experience will be fine.

Verdict
If you want cheap Bluetooth 
headphones and aren’t over fussy 
about audio fidelity, we can gladly 
recommend the soundpeats 
Q25. they are full featured and 
comfortable, and work well – minor 
gripes aside. J Matt Egan
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Verdict
The sensible upgrade to the we looked 
at last yearµ. It has 120cd/m2 brightness 
DVDRW. J Andrew Williams

Mesh NeTwoRkINg kIT

Devolo Gigagate
After years of trying to sell us all on 
super-fast routers that were actually 
faster than most of us would ever 
need manufacturers have now 
realised that reliability is the real 
priority for homes where multiple 
PCs, smartphones and other 
devices are all competing for a slice 
of your precious bandwidth.

Netgear got the ‘mesh network’ 
ball rolling with its eye-catching orbi 
system, but Devolo’s new gigagate 
starter kit sticks with the more 
traditional bridge network approach.

At first glance, the gigagate 
seems like a direct competitor to 
the Netgear orbi, as both systems 
consist of a base station that 
connects to your existing broadband 
router, along with a secondary 
satellite that you can place in 
another room to extend your 
network coverage.

Price
There are, however, a number of key 
differences that set the two systems 
apart – not the least of which is 
price. You can buy the gigagate for 
£219, compared to more than £360 
for the orbi. If you want to extend 
the gigagate system, then additional 
satellites are available for £129 each.

Design
The ‘mesh networking’ of the orbi 
aims to extend its wi-Fi network 
right across even the largest homes, 
but the gigagate takes a more 
modest approach, claiming only to 
provide a high-speed ‘point-to-point’ 
connection between the base station 
and the room where the satellite is 
located. The idea is that you’d use 
the satellite in a bedroom, office, or 
perhaps a basement den that has 
all your internet-connected toys 
together in one main room.

The base station provides few 
features, and just focuses on speed. 
It has just one gigabit ethernet 
port that is used to connect it to 
your existing broadband router, but 
it then uses 4x4 MIMo technology 
to create a high-speed wi-Fi link to 
the satellite, using 802.11ac wi-Fi 
on the 5ghz frequency band. That 
5ghz connection is reserved for 
the base station and satellite, so 
no other devices can slow down 
the gigagate system down by 
grabbing any of that bandwidth.

The base station and satellite pair 
together automatically, so there’s 
no set-up required, and we had a 
fast, reliable internet connection 
running in just the 60 seconds that 
the base station and satellite need 
to warm themselves up. But this is 
where the gigagate differs quite 
drastically from the orbi.

Rather than providing ‘whole 
home’ wi-Fi coverage, the 
satellite station is designed for 
wired connections, and includes 
one gigabit ethernet and four 
10/100 ethernet ports for those 
connections. so if you’ve got an 
entertainment system that includes 
a laptop, gaming console, NAs 
drive or set-top box for your TV, 
the gigagate would be suitable.

The satellite does have a wi-Fi 
option, but this is slower 802.11n 
on the 2.4ghz band. however, 
the speed on offer should still 
be enough for web browsing and 
streaming hD video and music 
from spotify to tablets and phones.

The emphasis on wired 
connections means that the set-up 
process is simple enough even for 
networking novices. You just plug 
in an ethernet cable at each end, 
and you’re ready to go.

Those who want more can 
download Devolo’s Cockpit app, 
which offers more detailed 
configuration options and is 
available for windows, macos 
and Ubuntu. The Android and ios 
versions of Cockpit didn’t seem to 
have been updated to work with the 
gigagate when we looked at them, 

but Devolo told us that they’re in the 
processing of updating those apps.

Performance
As is often the case, the speeds 
quoted for the gigagate are 
theoretical maximums, and Devolo 
told us that, in practice, the 5ghz 
connection between the base station 
and satellite will be closer to 1gb/s

our tests indicated a speed of 
975Mb/s, but that’s still more than 
fast enough for streaming 4k video, 
online gaming and pretty much 
every other task you might throw 
at the gigagate, even all at once.

The difference between the 
orbi and the gigagate is that 
the Devolo doesn’t attempt to 
extend that high-speed wi-Fi 
coverage throughout your home, 
and instead just concentrates on 
providing a reliable connection for 
the handful of wired devices that 
are connected to the satellite.

Verdict
If a particular room in your house 
has poor wi-Fi reception, the 
gigagate should give you a faster, 
more reliable connection. It’s 
also very useful for people who 
have a big entertainment system 
in a room well away from their 
router. But if you’re looking for a 
more comprehensive system that 
will provide fast wi-Fi coverage 
throughout a large home, you’ll 
need to look at more expensive 
mesh networking devices such as 
the Netgear orbi or BT whole home 
wi-Fi (see opposite). J Cliff Joseph

Build:	

Features:

Value:

Performance:

Specifications

Wi-Fi bridge; starter kit 
includes base station and 
wireless satellite; base 
station connectivity: 1x 
Gigabit Ethernet, 802.11ac 
(5GHz, 4x4 MIMO); satellite 
connectivity: 1x Gigabit 
Ethernet, 4x 10/100 Gigabit, 
802.11ac (5GHz, 4x4 MIMO), 
802.11n (2.4GHz); 
150x140x30mm

£219 inc VAT

Buy from

n tinyurl.com/mgro3or
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The app helps 
you find the best 
positions for the 
second disc

Mesh netwoRking kit

BT Whole Home Wi-Fi

so-called mesh networks are the 
latest fashion in home networking. 
instead of relying on one router 
to provide a strong, fast wi-Fi 
signal throughout your home, 
mesh networks use multiple access 
points and a few nifty tricks besides. 
Bt’s whole home wi-Fi is the latest 
mesh networking kit.

Price
You can buy the whole home wi-Fi 
for £299. that’s quite a lot, but for 
this you get three ‘discs’, which 
you can place around your home to 
get the best coverage.

other similar kits we’ve seen 
contain only two modules, and you 
have to pay for extra units if you 
need more. the netgear orbi, for 
example, costs £370. the Devolo 
gigagate (see opposite) is a bit 
cheaper at £219, but Bt’s works 
out cheaper per device and Devolo 
charges £129 for each extra box.

How it works
Unlike netgear’s system, which 
limits wi-Fi devices to using only the 
2.4ghz band, Bt’s whole home wi-Fi 
works on both 2.4ghz or 5ghz.

this is much like most modern 
dual-band routers, but as with 
Bt’s home hub router, the whole 
home wi-Fi provides only one 
network name so you can’t manually 
connect to the 5- or 2.4ghz part.

For most people this is the best 
way to do it, as it’s simpler and the 
built-in ‘steering’ mechanism will 
help your phone, tablet, laptop or 
other wi-Fi device to connect to the 
most appropriate frequency on the 
most appropriate disc as you move 
from room to room. the discs don’t 
replace your router, just the wi-Fi 
element. each disc is in essence 
a 802.11ac router with 4x4 MiMo 
and communicates with the other 
discs to – in Bt’s words – create an 
intelligent, self-configuring network.

Build:	

Features:

Value:

Performance:

Specifications

Mesh networking kit; 3x 
discs; each disc: 1x auto 
sensing Gigabit Ethernet 
port; antennas: 2.4GHz 
band, 4 transmit/receive; 
5GHz band, 4 transmit/
receive; 765x765x77mm

£299 inc VAT

Buy from

n tinyurl.com/lwhqmaf

Set-up
First you should download the 
free Bt wholehome app, which is 
available for Android and ios. this 
guides you through the process and 
also gives you some management 
controls once it’s set up.

it doesn’t take too long. You 
connect the first disc with the 
included cable to a free ethernet 
port on your router. it also needs a 
mains socket as it requires a power 
brick just like your router.

the app then guides you through 
positioning the second disc, by first 
checking the signal strength from 
the first disc to your phone in the 
potential site. if you get a ‘good’ 
or ‘excellent’ result, you can power 
up the second disc. if it’s too close 
or too far, you should find a more 
appropriate location.

it’s the same process with the 
final disc, but we found that instead 
of measuring the signal strength 
between the second disc and our 
phone, the app actually tests the 
signal back to the first disc and 
– in a loft room (with the router 
on the ground floor) it told us to 
move closer to the router.

this seems counter-intuitive, 
but Bt assures us that if one 
disc is placed on each floor of a 
three-storey home the discs will 
all communicate with each other 
to ensure the best signal.

in the event, the disc in the loft 
room did establish a connection 
and the blue LeD lit up.

the final stage is to connect each 
of your devices to the new network: 
there’s a removable plastic card with 
the name and password on each 
disc. the app then recommends 
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selecting your old Wi-Fi network 
on your phone and tapping the 
‘Forget this network’ option to 
prevent it from re-connecting to 
the router’s Wi-Fi.

To us, this seems bizarre as it’s 
simpler to disable the router’s Wi-Fi. 
And doing this means the old Wi-Fi 
isn’t trying to compete with the 
new on the same frequencies.

If, like us, you have too many 
Wi-Fi devices to go around changing 
their Wi-Fi settings, you can change 
the Whole Home Wi-Fi settings in 
the app to make it the same as your 
router’s. Just make sure you enter 
your router’s SSID exactly (including 
upper and lower-case characters) 
and the same for the password. 
The Whole Home system will reboot 
and your devices will connect to it 
just as if it was your router.

In the app you can see which 
devices are connected to which 
disc and on which frequency. Most 
people won’t bother to look at this, 
but it was interesting to watch how 
quickly phones and tablets switched 
to a new disc when you take them 
into a different room. Sometimes 

it’s within a minute, and at other 
times they remain connected to 
the previous disc for a long while.

The app also gives you a button 
to update the firmware on all discs 
and even a button to ‘pause’ the 
Wi-Fi which BT says could be useful 
if you want everyone to stop using 
their devices and come and get their 
dinner. Unlike Google’s Wifi (a very 
similar system which is only on sale 
in the US at the moment) you can’t 
pause the connection for specific 
devices or groups of devices. 

Perhaps the most useful is the 
ability to dim or turn off the discs’ 
LEDs completely, especially if 
one or more are in bedrooms.

You can use the app only when 
you’re connected to the Whole 
Home Wi-Fi as it won’t work 
remotely across the internet.

Performance
The aim of the Whole Home Wi-Fi 
is the same as any other mesh 
network: to provide a good internet 
connection in all corners of your 
home. But as homes in the UK can 
vary from really rather small to very 

large, and their construction from 
plasterboard internal walls to thick 
stone walls, it’s impossible for us to 
say if it succeeds in its aim.

We tested in a semi-detached 
property with a loft conversion, with 
the router placed at the front of the 
house on the ground floor.

Prior to installing BT’s Smart 
Hub, we’d always had trouble 
getting a strong signal in the loft. 
But with the Whole Home Wi-Fi 
attached to a Home Hub 5, this 
was completely cured.

In the lounge, just 2m from the 
primary disc, we recorded a transfer 
speed of 515Mb/s. Clearly that’s 
using 802.11ac, and it’s about the 
best real-world performance you’ll 
see at the moment.

Moving up to the loft room, two 
floors above, the speed dropped to 
roughly half this at 264Mb/s. That 
remained unchanged when we’d 
turned off the disc on the middle 
floor, indicating that the furthermost 
disc was communicating directly 
with the primary disc and not 
getting a boost from the middle one.

Using the Home Hub 5’s Wi-Fi 
we saw just 19.3Mb/s in the loft, 
so it’s a massive improvement. 
However, it’s not such a big boost 
over the Smart Hub, which managed 
an impressive 220Mb/s. And since 
it’s unlikely your broadband is faster 
than 150Mb/s you won’t notice an 
improvement in speed by installing 
the Whole Home Wi-Fi except on 
the odd occasion you need to 
transfer large files wirelessely 
within your home network.

Don’t forget that you can extend 
your Wi-Fi by using powerline 
network adaptors, and it’s well 
worth investigating these before 
investing in a mesh network 
system as you could save money.

Verdict
The Whole Home Wi-Fi does a great 
job in an average UK home and 
should eliminate any deadspots. It 
should also speed up the connection 
at the farthest points from the 
router, enabling HD video streaming 
in places where before you may have 
had a very weak signal. However, 
upgrading an older 802.11n router 
to the latest 802.11ac router could 
have a similar effect and save a lot 
of money in the process, especially 
if you’re getting that router – such 
as BT’s own Smart Hub – free from 
your ISP. J Jim Martin

The app reveals how 
many devices are 
connected to the BT 
Home Wi-Fi
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SmaRt lighting

LightwaveRF 
lightwaveRF is a smart-home 
solution that offers not only lighting 
but devices for controlling your 
heating and power. its products 
can be remotely controlled via 
a mobile app or PC, making it 
an ideal solution for use when 
you’re home or away.  

What it is, what it does
We have tested only lightwave’s 
smart lighting controls, but the 
company offers much more beyond 
this. You can set up devices that 
control your hot water and individual 
room heating, motion detection, and 
the opening and closing of blinds 
or curtains. You can also install 
smart switches on your plug sockets 
that allow you to turn on and off 
power when required. You might 
want to turn on the coffee maker 
10 minutes before you get home, 
for example, or turn off power to 
the tV between certain times when 
you want the children in bed.

lightwave particularly appealed 
to us because we have spotlights 
installed throughout our home, and 
most smart lighting solutions require 
you to install individual bulbs. that 
simply wouldn’t have worked for 
us: it would have cost a fortune and 
looked nasty. With lightwave we 
are able to simply replace the light 
switches in each room, then control 
each switch from a mobile app.

there are certain times at home 
when being able to turn on or off the 
lights without getting up is handy. 
Perhaps you want to turn off the 
bedroom light after you are in bed, 
without having to trip over clothes 
and slippers in the dark. it can also 
be handy as an alarm clock, turning 
on at a certain time to gently wake 
you (be sure to dim the lights). Or 
maybe you’re cuddled up on the 
sofa and you want to watch a film 
and turn off the lights but you’re 
just too comfortable to get up.

When used from afar it can be 
handy as both a burglar deterrent 
and an energy-saving device. if a 
member of your family routinely 
leaves on the lights, just turn them 
off from the app on your phone. and 
if you would usually leave a landing 
light turned on when you’re away 
overnight, with lightwave you can 
set up multiple lights to turn on – 
and off – at suitable times. You could 

even stagger the timings of these 
lights, simulating your journey as 
you walk upstairs to bed, turning off 
the lights as you go.

lightwave can be controlled 
through a mobile app or on your 
PC. We also got it working with an 
android Wear watch using iFttt, 
allowing us to turn on and off lights 
from our watch (pretty cool). if you 
don’t want to carry around a phone, 
tablet or watch, lightwave also sells 
physical remote controls.

Price
the lightwave link is available from 
amazon UK for £83.98. Once you’ve 
bought this hub device you can hook 
up any other lightwave devices you 
require. For example, we added two 
one-gang master dimmer switches – 
one in the lounge and another in our 
bedroom – which cost £45.49 each.

it’s not an especially cheap 
solution, but typically neither are 
standalone smart bulbs. What we 
particularly like about this solution 
is that when a bulb goes you simply 
replace it, without having to fork out 
for another pricey device.

We also like the fact you can add 
to the system as fast as your budget 
allows. For now we have just the two 
switches, but we can add switches in 
other rooms of the house or other 
power and heating controls as and 
when we have the spare cash.

Of course, you don’t need to 
replace every light switch in the 
house: there is no need to have 
remotely controlled lighting in the 
bathroom, for example. however, 
you might like to use the system 
to set up motion detection, so the 
light comes on automatically as you 
walk into the bathroom, or to take 
advantage of the ability to turn on 
or off all lights from afar (off when 
someone’s accidentally left them 
on and gone to work, and on when 
you’re on holiday and want it to 
look as though you are at home). 

Build:	

Features:

Value:

Performance:

Specifications

Web Link hub: Ethernet 
connection, 
101x30x101mm, 218g
One-gang master switches: 
Stainless steel; 
88x28x88mm; 118g

£153 inc VAT

Buy from

n tinyurl.com/kzLf68n

Setup and use
Setting up lightwave couldn’t be 
simpler. You start with the lightwave 
link (pictured above right), which 
is a hub device that is hardwired to 
the router. having downloaded the 
app and registered for an account 
you can connect to the link on your 
phone or tablet.

the one-gang master dimmer 
switches we installed replace the 
front fascia on your existing light 
switches. You can also buy multiple-
gang switches, and which you 
choose depends entirely on what 
you have fitted in your home.

to pair the switches to the link 
you simultaneously press and hold 
the on and off buttons until the 
lEDs alternately flash blue and 
amber. Within the app you can then 
give that light switch an appropriate 
name. Once configured, the app is 
straightforward to use. the main 
screen shows the rooms hooked up 
to lightwave, and you tap on any of 
these to select them.

You are then given the option to 
turn off all lights, or below this to 
turn the light switch on or off. there 
is a slider bar below that allows you 
to dim the lights as required.

Other tabs in the mobile app lets 
you set up Events – presets for when 
you are home or away that can be 
applied at the tab of a button when 
required. the next tab lets you set 
timers, and you’ll also find a tab for 
controlling your heating if you have 
the necessary equipment installed.  

Verdict
it’s not often a smart-home device 
catches our attention in the way 
lightwave has. installing control 
devices in every room will initially 
be expensive, but it’s easy to add 
on equipment at your own pace. 
the lighting controls are very 
good, and we can’t wait to try 
out some of lightwave’s other 
products. J Marie Brewis
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Verdict
The sensible upgrade to the we looked 
at last yearµ. It has 120cd/m2 brightness 
DVDRW. J Andrew Williams

SecuRITy cameRa

D-Link DCS-2530L
D-Link has been making IP security 
cameras for years, and the 
current range is larger than most 
manufacturers’. The DcS-2530L is 
the latest and has an ulta-wide-angle 
lens that gives you a full 180-degree 
view, so there’s no need for a 
motorised pan and tilt mechanism.

Price
you can buy the DcS-2530L for 
£166. This is relatively expensive 
for a camera that offers no bundled  
cloud storage. The y-cam evo, for 
example, is £130 and gives you a 
week’s rolling cloud storage for free.

Design
With its plastic body and stand, 
you don’t get the same feeling of 
reassurance from the DcS-2530 
that you do with the Nest cam.

However, given that this is an 
indoor camera designed to sit on a 
shelf, it’s not a big issue. The circular 
camera rotates within the body of 
the stand, so it can be mounted at 
any angle: there are slots in the base 
which can be hooked onto screws.

Placing the camera could be an 
issue, though, as the power supply 
has a 1.5m cable – noticeably shorter 
than most. It has a micro-uSB 
connector for power though, so you 
could use a spare phone charger 
with a uSB extension cable. as well 
as a 180-degree lens, the camera 
has a 1080p sensor and recordings 
are stored on a microSD card, which 
slots into the side. up to 128GB cards 
are supported, but none is included.

Features are pretty much what 
you’d expect: you can view a live 
feed from the camera via an app for 
android or iOS, plus through D-Link’s 
website. you can opt to set recording 
triggers for motion or sound, and 
everything is configurable.

There’s no speaker, so no two-
way audio, but the microphone does 

allow you to hear what’s going on. 
Infrared LeDs automatically turn 
on when it’s dark for a better night 
view in extremely low light.

Set-up
We set up the camera using an 
iPad. you have to download the 
free mydlink lite app, which walks 
you through the process of either 
using WPS to get the camera onto 
your Wi-Fi network, or connecting 
to the camera’s own Wi-Fi and then 
entering your network password.

It’s an easy process, and it 
sensibly asks you to set a password 
to prevent unauthorised access to 
the camera feed. creating a mydlink 
account is optional, but if you don’t 
you won’t be able to view the video 
remotely, nor change any settings 
or get push notifications when 
you’re not connected to the same 
local Wi-Fi network.

We couldn’t create an account 
on the iPad due to a strange error, 
but it was no problem doing so on 
D-Link’s website. Once that’s done 
you have to tap the button to the 
right of the camera to enable it in 
your D-Link cloud account.

Recording clips to the cloud is 
a separate service (and app), but 
can you record on demand by using 
the button from the live view (this 
and snapshots are saved to your 
camera roll), and you can browse 
the recordings on the SD card when 
you’re out and about.

Overall, the app feels clunky 
and in need of some bug fixes and 
interface changes. For example, you 
can set the sensitivity of motion 
detection, but in the iOS app we 
mainly tested with, you can only 
select – but not deselect – boxes 
in the grid. Selecting a box means 
you want to watch for motion in 
that area, but the 5x5 grid is too 
coarse and doesn’t allow the precise 
control you’d want.

The other gripe concerns the 
way the app is split into ‘local’ and 
‘remote’ sections. you have to tap 
on the relevant one depending on 
whether you’re at home connected 
to Wi-Fi or away and ‘remote’. This is 
unnecessary and confusing.

When you are at home, you can 
choose to view a 480p, 720p or the 
full 1080p feed, and there’s very 
minimal delay. you can also pinch 

to zoom in on the image and drag 
it around to simulate panning. This 
works well, and is far better than the 
sluggish, frustrating mechanism of 
the Spotcam eva.

Image quality is very good too, 
but be aware that the wide-angle 
lens means objects appear much 
smaller than on a camera with a 
‘normal’ lens. So when you zoom in, 
you won’t see any more detail. The 
benefit is that you can see a huge 
area, whereas on a ‘normal’ camera 
without pan and tilt, you cannot. Left 
is a 1080p ‘photo’ taken within the 
app, unedited. It’s compressed more 
highly than we’d have expected, 
amounting to only 200KB in 720p 
mode, and 350KB in 1080p. 

Returning to the web portal 
for a second, you have to install a 
plug-in in chrome in order to see 
the camera feed. This has to be 
done for each computer you use, 
but only once. The downside is that 
there’s no way to pan around the 
image when you’ve zoomed in, so 
full-screen viewing is the only way to 
see the detail in the image.

Verdict
The DcS-2530L is a decent camera, 
which gives you the kind of view 
you’d traditionally need a pan and 
tilt camera to get. However, it’s 
let down by a clunky app and web 
portal. Plus, at this price, it lacks the 
features we’d expect of a modern 
internet camera. J Jim Martin

Build:	

Features:

Value:

Performance:

Specifications

1/3in 2Mp sensor; 16ft night 
vision with infrared LEDs; 
built-in microphone; 1.7 
mm focal length; F2.5 
aperture: F2.5; 802.11n Wi-Fi 
WPS button; Micro-USB 
power connector; microSD/
SDHC/SDXC card slot; 
adjustable image size, 
quality, frame rate and bit 
rate; adjustable brightness, 
saturation, contrast, 
sharpness and exposure 
time; configurable motion 
and sound detection; time 
stamp and text overlays; 
Wide Dynamic Range 
(WDR); configurable 
privacy mask zones: 
1920x1080 at up to 15fps, 
1280x720 at up to 30fps, 
800x448 at up to 30fps

£166 inc VAT

Buy from

n tinyurl.com/kf4gf72
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Verdict
The sensible upgrade to the we looked 
at last yearµ. It has 120cd/m2 brightness 
DVDRW. J Andrew Williams

DRone

Hubsan H501S X4

We’ve seen a couple of Hubsan 
drones before, and the X4 FPV, 
reviewed, is ideal as a starter drone. 
The H501S X4 is larger and much 
more advanced, and also a lot 
easier to fly.

Price
You can buy the Hubsan H501S X4 
from GearBest for £252. expect to 
pay import duty and handling fees 
if you’re ordering from GearBest’s 
China site and having it delivered 
to the UK. This is likely to make 
the total price around £300.

Taken at face value, this is a 
good price for a drone with GPS, 
brushless motors, a 1080p camera 
and a decent controller with a built-
in 3.7in monitor that delivers a live 

feed from the camera, plus an oSD. 
That’s a lot cheaper than even the 
entry-level DJI Phantom 3 Standard. 
But, as we’ll see, there are reasons 
for the lower price.

note that we’re reviewing the 
‘Advanced Version’ here, which 
comes with a bigger remote control 
with more features. The standard 
version is cheaper and comes with 
a more basic controller (although it 
still has a colour screen for FPV).

Design
The H501S is a 220mm drone, which 
refers to the distance between the 
motors, diagonally. It doesn’t have 
tall landing feet, instead relying on 
small standoffs beneath the motor, 
which means you can’t easily take 

off – or land – in long grass. It’s 
compact for a non-folding drone, 
and very light at 410g. There’s a 
choice of black and white, and both 
have gold accents.

A hinged cover at the back 
opens to reveal the battery and 
connector, and Hubsan supplies a 
basic balance charger. The sample 
we were sent by GearBest came 
with a european power supply and 
no adaptor for the UK.

At the front is a 1080p camera 
that’s fixed in place with no gimbal 
or stabilisation. You can insert your 
own microSD card underneath. We 
found a 64GB card worked with no 
problems as long as you insert it 
before connecting the battery.

Motors are brushless, which 
means they’re the same type as 
used by DJI and should last for a 
good long while. Propellers screw on 
by hand, so it’s very quick to install 
and remove them for transport. You 
get a full spare set in the box.

The remote is large and, once 
you’ve added a whopping eight of 
your own AA batteries, pretty heavy. 
It looks a little daunting at first, but 
the manual is well written and easy 
to understand. The main sticks feel 
like quality items and the screen 
has a handy pop-up sun shade.

We never needed to use the 
trim controls as the H501S flew 
beautifully out of the box. You will 
need the manual in order to set the 
switches at the top correctly, as 
you don’t flip them all upwards for 

Build:	

Features:

Value:

Performance:

Specifications

220mm drone; GPS with 
return-to-home; 7.4V 
2700mAh 10C battery; 
flight time, 18- to 20 
minutes; charging time, 3- 
to 4 hours; 2.4GHz remote 
control with 3.7in colour 
screen; 300- to 800m 
control distance; 410g

£252 inc VAT

Buy from

n tinyurl.com/le5kumv

044_045 Hubsan H501S X4 263.indd   44 22/03/2017   13:20



Reviews

June 2017   www.pcadvisor.co.uk/reviews   45

the default setting. One is for GPS 
mode, and another is the Home 
switch – used to bring the drone 
back to its starting position.

Another switches between 
headless and non-headless modes. 
Put simply, in headless mode the 
drone will move in the direction 
of the right-hand stick no matter 
which way the front is facing. This 
makes it amazingly easy to control 
for beginners, and you always have 
the fallback of the return-to-home 
switch if you lose control, or the 
signal is lost (at which point the 
drone will automatically return).

As the remote has a screen, 
there is no need for a phone app 
or any pairing: the H501S is ready 
to fly out of the box.

Performance
For its price, the H501S flies very 
well. It’s stable, easy to control and 
gives you confidence to fly high and 
far away, even when it’s quite windy.

By default, it won’t even take off 
unless it has a solid GPS signal, and 
you have to delve into the on-screen 
menus to disable this behaviour.

It isn’t the fastest around, and 
it’s not going to compete with a 
racing drone such as the ViFly R220, 
but it is a lot of fun. The battery 
lasts a surprisingly long time, 
too – around 20 minutes in warm 
conditions with low wind.

You can see on the screen how 
high you’re flying and how many 
metres away from you the H501S 
is. It also shows the voltage of the 
batteries in the controller and on the 
drone itself, and will warn you when 
either are running low. Some of the 
other on-screen display seems a 
bit unnecessary, such as the GPS 
coordinates, and the low resolution 
and bright colours do make it look 
a bit dated, but it’s functional.

You can use the menu keys to 
start and stop recording videos, and 
take photos, although you can’t do 
both at the same time.

The screen shows the recording 
time or, when taking photos, the 
remaining number that can be 
stored on the card.

The bad news is that the 
1080p camera does not live up 
to expectations. At all. Photo and 

video quality is dismal, and likely to 
disappoint anyone thinking they’re 
getting a ‘baby’ DJI Phantom.

The bottom left photo was taken 
at a height of around 200ft on a 
cloudy day (we’ve cropped it to 16:9, 
but it is otherwise unedited). To the 
right of this is a 100 percent crop 
from the middle of the photo to 
show how little detail is captured.

And, as we’ve said, there’s no 
stabilisation, so in addition to 
the smudgy, detail-free video, it’s 
also wobbly to boot. Plus, there’s 
quite a bit of distortion from the 
wide-angle lens.

If you’re willing to look to eBay 
and buy second hand, then you can 
pick up a DJI Phantom 2 Vision+ 
for similar money, and you’ll 
probably get extras such as spare 
batteries and a carry case too.

Verdict
If you’re looking for an easy-to-
fly drone with a first-person-view 
camera, the Hubsan H501S is well 
priced. But those wanting to record 
great aerial video and photos should 
look elsewhere. J Jim Martin

Image taken at a height 
of around 200ft

100 percent crop from the 
middle of the left image
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Verdict
The sensible upgrade to the we looked 
at last yearµ. It has 120cd/m2 brightness 
DVDRW. J Andrew Williams

Games console

Nintendo Switch

after all the waiting, the nintendo 
switch is finally here, boasting a 
hybrid design that’ll provide both 
console and on-the-go gaming. 

Design
It’s like no other console we’ve seen 
before and is a little hard to describe 
in terms of design. That’s because 
the switch has been designed so 
you can use it in various different 
ways, not just as a box that plugs 
into your TV and stays put.

TV mode
The main part of the device is 
essentially a tablet, so requires 
docking to turn into a console you 
play on the TV, hence the ‘TV mode’. 
other modes are ‘Handheld’ and 
‘Tabletop’ - see below. moving the 
tablet in and out of the dock is easy, 
and you can even do it mid-game 
without pausing if you wish – it 
only takes the console a second 
to switch the display between the 
tablet screen and the TV.

With the console docked, you 
can use the Joy-con controllers 
attached to the grip as a sort of 
make-shift traditional controller, or 
use one each for some multiplayer 
games. You can also use the Pro 
controller, of course.

Tabletop mode
Undock the switch from the dock 
without attaching the Joy-con 
controllers and you’ve got Tabletop 

mode. Thanks to a kickstand on 
the back of the device, you can 
easily set it down on any flat 
surface and get gaming.

This is pretty cool and not 
something you can do with the 
Ps4 or Xbox one. However, it is a 
little fiddly in the sense that you’re 
playing games on a relatively small 
6.2in screen, so you can’t sit too 
far away and play comfortably.

It’s also fiddly because the 
Joy-con controllers are very small. 
Holding them sideways to play is 
awkward because of the size and 
the way the joystick and buttons 
are so close together. With one 
being left and the other Right, you 
don’t get the same experience on 
each using them this way due to 
necessary button placement.

The kickstand itself also feels 
light and flimsy – it’s solid enough 
for a table, but we’d be worried 
about using it during a bumpy drive 
or turbulent flight, for example. 
Thankfully, one nice touch is 
that it’s designed to detach and 
reattach, meaning that if you 
accidentally pop it off – by leaving 
it out when you dock the console 
perhaps – with a bit of luck you’ll 
be able to just pop it back in.

Handheld mode
The nintendo switch in handheld 
form is what makes the console 
so unique when compared to the 
likes of the Playstation 4 and 

Xbox one. While sony offers Ps4 
Remote Play via Pc and mac, and 
microsoft offers something similar 
for the Xbox one, neither can offer 
a fully fledged portable gaming 
experience like nintendo can. With 
the two Joy-con controllers slotted 
into the sides of the tablet screen, 
the nintendo switch is lightweight 
and surprisingly comfortable to 
hold. It resembles a thinner, more 
attractive Wii U GamePad with 
a 720p HD screen, joysticks on 
either side, and the standard aBXY 
buttons and directional pad.

The edges of the switch with 
Joy-con controllers are curved, 
allowing for longer play times 
without any kind of discomfort, 
although we have our reservations 
about the layout of the Joy-con 
controllers, which we’ll come to 
in more detail below. The gaming 
experience in handheld mode is 
impressive, as it offers the full 
game on-the-go without any 
real compromise apart from the 
downgrade in screen resolution and 
a finite battery life.

Joy-Con controllers
The Joy-con controllers, despite 
having a rather silly name, are 
actually impressive – especially 
the built-in advanced HD rumble 
motor, which boasts similar levels of 
precision to apple’s haptic engine.

This doesn’t only enhance 
standard gameplay vibrations, but 

Build:	

Features:

Value:

Performance:

Specifications

Nvidia custom Tegra 
processor; Nvidia GPU; 
32GB storage; microSD 
card slot; 6.2in 1280x720 
touchscreen; USB-C port; 
HDMI 1080p output; Wi-Fi; 
6-hour battery life

£279 inc VAT

Buy from

n tinyurl.com/l82h8nx
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opens a whole new kind of game: 
in one of the 1-2 Switch mini games 
we tried, you use the Joy-Con 
controllers to guess how many ball 
bearings are inside your virtual 
box by moving the controllers 
and feeling the balls ‘roll’ around. 
This would simply not work with a 
standard vibration motor, but the 
motor within the Joy-Con controllers 
tricked our brains into believing 
there were ball bearings rolling 
around inside, and we even managed 
to guess the right number.

However, the Joy-Con 
controllers do have their downside 
– the layout is a little awkward, 
especially when playing certain 
two-player games where each 
person has one Joy-Con controller. 
As they are used as left and right 
controllers for the main console, the 
analogue stick and buttons are in 
different places on each side. While 
one controller is fairly centred, the 
other features an awkwardly placed 
joystick and buttons, making long 
periods of two-player gameplay a 
little bit uncomfortable.

Joy-Con grip controller
As mentioned, one of the ways to 
use the Joy-Con controllers, and 
the main way to play when the 
Switch is in console mode, is the 
included Joy-Con grip.

You sort of build it by sliding 
each Joy-Con controller onto the 
grip. This creates a traditional-
style controller that you hold with 
two hands, but it’s quite an odd 
one. While it’s more comfortable 
than it looks, the grips still feel 
too small, and the middle section 
is too narrow, leaving your hands 
uncomfortably close together. 
It’s fine in a pinch, but anyone 
expecting to spend a lot of time 
playing traditional games on the 
TV (like the Zelda game at launch) 
will likely want to invest in a Pro 
Controller, which is a disappointing 
additional cost to worry about.

It’s also a shame that the 
grip supplied with the console 
doesn’t charge the Joy-Cons at 
all – it merely holds them in place. 
Nintendo has made a charging 
version of the grip, but it’s only sold 
separately. Thankfully, the Joy-Cons 
boast a roughly 20-hour battery 
life, and charge whenever they’re 
connected to the main console, 
and so far keeping them charged 
hasn’t been an issue for us at all.

Joy-Con connectivity problem
The Joy-Con grip has also 
highlighted a potentially major 
connectivity problem. The 
controllers occasionally seem to 
lose their Bluetooth connection to 
the console, which in the meantime 
continues to register whatever was 
the last input. They reconnect after 
a few seconds, but in a game like 
Zelda that’s often enough time for 
you to die as a result.

The problem isn’t constant, 
but it is consistent enough that 
we pretty much gave up on using 
the grip, which seems to worsen 
the controllers’ connectivity. While 
we hoped Nintendo would fix the 
problem in its launch day patch, 
that turned out not to be the case. 
Instead, it’s simply added a new 
entry on its support site advising 
users to reduce interference by 
keeping their Switch away from 
potential obstacles such as TV sets 
or aquariums, and even advised 
users to turn off other wireless 
devices like laptops, tablets, and 
even microwaves.

We’re still hoping that Nintendo 
can issue a firmware patch that 
improves the situation – we were 
seeing regular connectivity drops 
even sitting just a metre from the 
console, which was positioned 
next to a Smart TV, with no other 
electronics nearby. We’ll update this 
review if and when that happens, 
but until then be aware that you 
may experience connectivity 
issues with the Joy-Con. 

It’s also worth noting that the Pro 
Controller hasn’t suffered the same 
problem in our extensive time with 
it, but many players may baulk at a 
£65 fix to a controller problem.

Features
Display
The Nintendo Switch’s built-in screen 
measures in at 6.2in, making it 
smaller than many tablets on the 
market and only 0.3in bigger than 
Huawei’s Mate 9 smartphone. It’s 
pretty small and that can have an 
effect on gameplay. While it’s a 
perfect size for using the Nintendo 
Switch in handheld mode with the 
Joy-Con controllers attached to 
either side, it’s not the greatest for 
multiplayer games such as Mario 
Kart 9in tabletop mode, especially 
with split screen.

It’s also a question of display 
quality, as the Nintendo Switch 

tablet display maxes out at 720p 
HD. While it doesn’t make a dramatic 
difference to the overall gameplay 
experience, you can notice soft 
textures in some games while you 
know it’d look crisp when played 
on a TV. And, a 6.2in 720p display? 
That’s so 2012. On the other hand, 
the display is bright and vibrant, 
and offers enough depth and detail 
to comfortably play even complex 
games like The Legend of Zelda: 
Breath of the Wild. Sure, it may not 
look as good as it does on a giant 
TV, but it’s more than enough for 
most portable purposes.

Also, for the first time in 
Nintendo history, offers a capacitive 
multi-touch screen. While there 
have been touch-enabled Nintendo 
devices before, they were reliant 
on pressure rather than touch, 
and were single-touch only.

Internals and battery life
There’s no getting around the 
fact that when it comes to sheer 
horsepower, the Switch just can’t 
compete with the PS4 or Xbox 
One - but it isn’t trying to. Still, it 
is capable of full HD graphics, and 
Zelda at least looks beautiful on the 
big screen (even though that game 
actually caps at 900p). You also get 
gorgeous graphics on the smaller 
screen, and it’s here that the Switch 
shines – we still haven’t gotten over 
the novelty of playing an expansive 
3D Zelda on a portable.

Joy-Con controllers
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We have noticed occasional 
performance dips while playing 
Zelda, with framerate stutters 
during some of the more intensive 
fights, so it looks like the console is 
already being pushed to its limits 
there. Then again, inconsistent 
framerates have become a bit of a 
staple of modern console gaming, 
so it’s hard to hold the Switch to 
account too much.

The Switch just comes in one 
model, so there’s no deluxe option 
for more storage. Nintendo has gone 
for 32GB, which you can expand 
via microSD. That’s not a lot, but 
since the games are cartridge-
based there are no installs to worry 
about unless you plan to download 
titles too. The console dock outputs 
video to your TV via HDMI and the 
tablet section connects to the dock 
and charges via USB-C, which is 
common on many smartphones.

Used on its own, Nintendo says 
the Switch can last for more than six 
hours in terms of battery life, but it 
will depend on what you’re doing. 
We’ve managed about three hours 
of battery when playing Zelda on 
the go, but we imagine less intensive 
games will give you a longer life.

Operating system and software
Nintendo has struggled with 
the core software of its past 
few devices, which have had a 
reputation for being slow, sluggish, 
and generally frustrating to use. 

Thankfully, we’re happy to report 
that the Switch looks to offer a 
major improvement here.

The Switch OS is simple, snappy, 
and easy to use. When playing on 
the TV you can navigate with a 
controller, while handheld players 
can use either the Joy-Cons or the 
touch screen, and either way it’s 
fairly intuitive. This is the fastest 
OS on any game console right 
now, and it makes the Switch a real 
pleasure to use and navigate.

The user interface is clean 
and minimalist, and you get the 
choice between ‘Basic White’ or 
‘Basic Black’, suggesting that more 
varied themes are on the way, as 
with the 3DS. As for what you can 
do with it, you have the basic array 
of settings and options, online 
features, and the revamped Mii 
Creator, which finally includes the 
option for some more varied hair 
colours, but is otherwise basically 
exactly what you remember.

There are extensive parental 
controls, which allow you to set 
time limits for each day of the week 
with the option to suspend the 
software one the time is used up. 
You can also get reports of the most 
played games and set restrictions 
such as age restricted content 
and different online functionality. 
Furthermore, you will be able to 
do all of this remotely from your 
smartphone (iOS or Android) 
once the app is released.

What the Switch doesn’t offer 
is any of the other apps you might 
expect from a modern tablet or 
even games console. There’s no 
Netflix, no Amazon Video, and no 
iPlayer – there’s not even a web 
browser right now. We’re expecting 
most of these features to be added 
to the device in the future, but 
for the moment the Switch is still 
a relatively limited proposition 
beyond the core gaming features.

There are other software quirks 
that are needlessly frustrating. It’s 
impossible to transfer save data 
from the console to a microSD card, 
for example, so there’s no way to 
move save files around, or take your 
save file to a friend’s console. You 
also get no choice about whether 
you download games to the flash 
memory or your microSD card, with 
the console always downloading 
to the microSD by default. If you 
download copies of the game to 
both the console and the card, and 
then try and delete one, it will in 
fact delete both copies at once. 

Again, we’re expecting these 
features to appear in the future, 
but at launch the Switch software 
feels unfinished, and a lot of 
obvious features are simply absent.

Nintendo Switch Online Service
There will be an online network for 
the Switch, much like PlayStation 
Plus or Xbox Live, providing online 
gameplay along with voice chat, 
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a monthly free game, deals and 
more. The good news is that the 
service will initially be available free 
of charge to all Nintendo Switch 
players. However, the free period will 
last only until Autumn 2017, when 
the paid service will launch and the 
free trial will end for all users.

According to Nintendo, its Switch 
Online Service includes “online 
multiplayer gaming as well as a 
dedicated smartphone app that 
connects to your Nintendo Switch 
system and helps you connect with 
friends for online play sessions,” 
adding that most games will need 
the paid service to play online.

Subscribers will also get 
‘exclusive deals’ and a free NES or 
SNES game every month, although 
it’s not like Xbox Gold where you can 
keep the game forever. Instead, it 
will just be playable for that month 
with the option to buy it if you wish.

At the time of writing, the 
dedicated app and the free game 
service weren’t available. What was 
available is a bit of a mixed bag. 
There’s no Virtual Console yet, 
but there is the Nintendo eShop, 
which allows you to quickly buy 
games and DLC to download. This 
is intuitively designed and easy to 
use, and buying the DLC for Zelda 
is quick and straightforward, taking 
you straight to the store front, and 
then right back into the game.

What we’re less impressed by 
is the online multiplayer, thanks to 
the return of one much maligned 
feature: Friend Codes. Yes, it’s 2017, 
and yet Nintendo still expects us to 
exchange 12-digit codes to add each 
other as friends, rather than just 
searching by usernames or contact 
info. It’s backwards, it’s awkward, it’s 
fiddly and it’s inexcusable in this day 
and age – especially since there’s a 
dedicated Nintendo Account service 
that links to social media accounts.

Launch games
As with any console, there’s nothing 
more important to the Switch’s 
success than its launch titles. While 
Zelda is an obvious winner, the 
rest of the line-up consists mostly 
of party games and re-releases 
of years-old indie titles – if you’re 
not interested in Zelda, there’s 
not much that would convince 
you to pick up a new console.

There’s no backwards 
compatibility available, though 
the Switch will boast a Virtual 

Console to let you buy and play 
older Nintendo titles, though this 
wasn’t available at launch. There 
is, however, some good news – the 
firm has dropped  region locking, so 
Switch games bought anywhere in 
the world will work on any console. 
That means you’ll never have to 
miss out on any of those niche 
Japanese titles that never see a 
western release.

The Legend of Zelda:  
Breath of the Wild
The Legend of Zelda: Breath of the 
Wild is really the main reason to get 
the Nintendo Switch at launch, and it 
really is a very compelling incentive.

We played the game extensively 
for our review, and love it. It’s 
massive, with a sprawling world, 
brilliant gameplay, and some really 
satisfying systems to get stuck into.

It’s no exaggeration to say that 
it’s one of the best launch titles 
for any console in memory, and it 
should keep players busy for weeks, 
if not months. The only problem is, 
not many people are willing to buy a 
new console for just one game, and 
it’s not clear that there’s enough 

else in the Switch line-up yet. Read 
our full review on page 51. 

1-2-Switch
1-2-Switch is a set of mini-games that 
show off the console, particularly 
the HD Rumble feature of the Joy-
Con controllers. Mini-games include 
gunslinging, cow milking, and safe 
cracking, – the idea is that you face 
your rival rather than the screen.

The games are fun and often 
hilariously funny (try milking a cow 
while looking into your opponent’s 
eyes and try not to laugh). However, 
it doesn’t take long for them to get 
old, especially once you’ve all run 
through all the obvious innuendos.

1-2-Switch
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It’s great fun for a party or two, 
but the enjoyment fades fast. Unlike 
Wii Sports or Nintendo Land, the 
comparable launch titles for the Wii 
and Wii U, there’s not much depth to 
any of the games, so there’s little to 
reward repeat play. That would be 
fine if the game was bundled with 
the console as a freebie to show if 
off, but as a £40 standalone title 
it’s not very compelling.

Upcoming Switch games
So what can we expect from the 
Switch in the months ahead? 
Nintendo says that more than 100 
games are in production, but there 
still aren’t a huge number of major 
releases due in 2017. We can expect 
some big third-party titles such 
as FIFA 18 and a port of Skyrim, 
though that’s little compared to the 
number due for release on the PS4 
and Xbox One. What the Switch will 
offer that no other console does is a 
selection of Nintendo titles. Here are 
a few of our favourites.

Mario Kart 8 Deluxe Edition
Mario Kart 8 is coming to the 
Nintendo Switch in the form of a 
Deluxe edition. The main difference 
between Mario Kart 8 for Wii U and 
the Deluxe edition for Switch is 
that the latter boasts not only new 
characters and tracks from other 
Nintendo Switch games but also 
the ability to open two boxes at 
once during races. Apart from that, 
it’s business as usual.

Players can also use the Nintendo 
Switch’s official steering wheel 
accessory for a more immersive 
Mario Kart experience. We tested 
the accessory during our time with 
the game and it quickly became 
our favourite way to play.

Arms
Arms, due out in spring 2017, looks 
to be an evolution of Wii Boxing, 
but with a twist: your arms are 
extendable. Unlike the original Wii 
game, you can’t constantly hit/spam 
your opponent with hits as this is 
more tactical, and uses the Joy-Con 
controllers with its built-in sensors.

The aim is to defeat your 
opponent via punches, throws and 
special attacks that are built up 
throughout matches. The controls 
are what make the game so 
impressive – it’s incredibly simple 
and intuitive to play. Physically 
punch to punch in the game, and 
to throw a curved punch, simply 
throw a curved punch in real life. 
The tracking and response time was 
impressive, and the tactical element 
(along with mindless punching) 

make this one of our favourite 
Nintendo Switch titles so far.

Splatoon 2
Splatoon 2 is due out this summer, 
and while we had a lot of fun playing 
the local eight-player multiplayer, 
it isn’t vastly different from its 
predecessor. The general gameplay 
looks similar, with the aim of the 
game being to cover the map in 
as much of your team’s paint as 
possible, while wiping out the 
other team in paint-based combat. 
It does offer a few extras though, 
including new guns and maps.

Unfortunately, to aim you need to 
use a combination of the controller’s 
gyroscope and analogue sticks. It’s 
designed to make gameplay feel 
more intuitive, but we soon became 
frustrated and couldn’t play the 
game in the same way that we 
could in almost every other third-
person shooter, stifling our overall 
enjoyment of the game somewhat.

Verdict
We’re impressed with the hardware 
on offer with the Nintendo Switch, 
with some occasional frustrations. 
It’s extremely versatile and 
amazingly powerful for a portable, 
and that’s a unique selling point. 
It’s a slick, attractive device, but is 
let down by Joy-Con performance 
problems, limited software, and 
expensive accessories. We’ve 
enjoyed the Switch – and absolutely 
adore Zelda – but Nintendo still has 
some work to do. J Chris Martin, 
Lewis Painter, Dominc Preston

Mario Kart 8 Deluxe Edition

Splatoon 2
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Game

The Legend of Zelda: Breath of the Wild

It’s been six years and two consoles 
since the last major home console 
Zelda game, Skyward Sword, and 
fans have understandably been 
getting a little antsy about getting 
their hands on Breath of the Wild. 
Originally slated as a Wii U exclusive, 
it’s been delayed enough to become 
a launch title for the Nintendo 
Switch (though there’s still a Wii U 
version too, for non-early adopters). 
With the rest of the launch lineup 
looking a bit sparse, it’s probably 
fair to say that most of Nintendo’s 
early Switch hopes are hanging on 
Zelda: so can it bear the weight?

While Skyward Sword was mostly 
well received, it also felt a bit tired. 
It was the latest in a long line of 
games closely aping the successful 
format of the N64’s Ocarina of 
Time, and things were beginning 
to feel a bit stale. Nintendo was 
clearly listening, and Breath of the 
Wild feels like nothing more than a 
response to that criticism. Instead 
of a slow tutorial, you’re thrown 
straight into the world and told to 
fend for yourself. Instead of picking 
up a specific item that you use to 
solve puzzles in each dungeon, you 
get a range of powers right at the 
beginning of the game and have 
to figure out which to use when. 
and, perhaps most importantly, 
instead of a rigidly structured set 
of environments, you’re thrown into 
a massive open world that you can 
explore with almost total freedom.

To anyone who played a Link 
Between Worlds on Nintendo’s 3DS, 
some of these changes will feel 
familiar. That game also allowed 
you to tackle dungeons in any 
order, and gave you access to almost 
every item early on, but Breath of 
the Wild pushes things even further. 
For one thing, your puzzle-solving 
tools are no longer tied to specific 
items like the Hookshot or Bombs. 
Instead, they are split between 
your normal weapons and the 
Runes – a selection of abilities on 
the Sheikah Slate, a small tablet-
esque device that Link discovers 
at the beginning of the game.

Some of the Runes will be 
familiar, such as bombs, which 
now come in both sphere and cube 
variants and are detonated remotely, 
rather than on a timer. Others are 
more novel. magnesis lets you pick 
up and move metal objects from 
a distance, Cryonis allows you to 
create pillars of ice on top of water, 
and Stasis lets you freeze specific 
objects in time and imbue them with 
kinetic energy while they’re frozen 
– whack a boulder a couple of times 
while it’s frozen, and after Stasis 
wears off it’ll go flying away.

Other Zelda staples have 
now been folded into the main 
weapon system. You can equip 
a variety of melee weapons, 
shields, bows and arrows, and as 
you play you’ll regularly switch 
up your gear. Instead of being 

limited to simple swords, you can 
equip sledgehammers, spears, 
boomerangs, and even a mop as 
your melee weapon – and can swap 
between them on the fly. They 
can also all be thrown at enemies, 
though obviously only a boomerang 
is likely to come back afterwards. 
In a neat twist, however, you now 
need to nail the timing to catch it 
as it flies back to you, else you’ll 
embarrassingly let it clatter to the 
ground. each weapon, shield and 
bow has both a strength rating and 
a durability, so there’s a constant 
push-pull between wanting to equip 
your best (and coolest looking) 
gear and wanting to save it from 
eventually breaking. You can also 
equip, upgrade, and dye various bits 
of clothing, which also come with 
their own stats and special effects.

Still, as much as all the game’s 
systems have changed, most 
of the basic mechanics have 
stayed the same. Combat feels 
instantly familiar, encouraging 
you to lock onto enemies, guard 
with your shield, and strike when 
they’re vulnerable. There are a 
few alterations even here though. 
For one, a successful dodge or 
backflip now lets you perform 
a slo-mo flurry of attacks for 
maximum damage, which is a 
welcome flourish. The introduction 
of different melee weapon types, 
including two-handed ones, also 
shifts the dynamic – Zelda has had 

Requirements

Nintendo Switch

£48 inc VAT

Buy from

n tinyurl.com/Lnyhsf6
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There’s plenty of stuff to do 
along the way, too. The world is 
littered with side quests that you 
can pick up from any of the NPCs 
dotted around the world. Then there 
are the Shrines, small dungeons that 
contain either puzzles, platforming 
challenges, or combat trials, and 
reward you with Spirit Orbs – they’re 
essentially Pieces of Heart, except 
that once you collect four you can 
trade them in for a boost to either 
your health or your stamina, which 
you use for climbing, sprinting, 
and swimming. You can also try 
and track down hidden Koroks 
littered around the world, search 
for hidden chests and items, and 
compete in a variety of mini-games 
and challenges. That’s not even 
mentioning the expansive cooking 
system, which sees you hunting and 
foraging for ingredients, which can 
be combined to make meals and 
elixirs to restore health and provide 
a few other buffs and status effects.

The game’s so big that we 
haven’t had time to finish the main 
quest yet, even after a week of 
playtime, but what we have seen has 
impressed us. Without giving too 
much away, there are a few tweaks 
to the normal Zelda formula, not 
least that you play as a Link who 
fought Ganon – and lost – 100 years 
earlier before being put into a sort 
of stasis. Much of the story is told 
in flashbacks triggered by visiting 
certain locations, which means 
its possible to watch them out of 
order. That sounds like it might be 
confusing, but instead the disjointed 
structure elevates the otherwise 

varied melee weapons before, but 
has never encouraged you to use 
them so often, and players will want 
to experiment to find their preferred 
fighting styles and weapons.

It’s a welcome point of familiarity 
as you go about exploring this 
brave new (open) world of Zelda. 
Thankfully, the game gives you a 
gentle introduction through the 
opening Plateau area, which will take 
most players two or three hours to 
complete. This is where you’ll learn 
the main mechanics and systems, 
collect the Runes across four mini-
dungeons called Shrines (more on 
those later), and eventually earn 
the Paraglider, which you’ll need to 
survive the drop from the edge and 
make it out into the wider world.

From there, it’s up to you. The 
game will point you in a specific 
direction to follow the main 
questline, but you can ignore that 
and strike off wherever you like. The 
map is broken into 15 main areas 
(counting the initial Plateau), each 
of which is uncharted until you scale 
the tower at its centre – someone 
at Nintendo has clearly been paying 
attention to Ubisoft’s open world 
titles. Over the course of the first 
20 hours or so we’ve managed to 
visit about half of the map, though 
the areas we’ve visited are far from 
completed, and we’ve still got a lot 
of the main story left to go. Simply 
put, the game and world both feel 
absolutely massive, and we can 
easily believe that Breath of the 
Wild is up there with Final Fantasy 
XV and The Witcher 3 when it 
comes to mammoth runtimes.

Verdict
The sensible upgrade to the we looked 
at last yearµ. It has 120cd/m2 brightness 
DVDRW. J Andrew Williams

simple plot, and making Link an 
amnesiac is a great twist on his 
classic ‘blank slate’ nature.

With so many side quests and 
other activities, there’s less of 
a focus on dungeons here than 
in past titles. There are fewer of 
them, and they’re shorter, but 
they make up for it with an epic, 
cinematic scale, and they’re tied 
more closely to main storyline – and 
Link himself – than ever before. And 
don’t worry, the Master Sword is 
in there too, though it might take 
a little work to find it – and even 
more to earn the right to wield it.

The game is beautiful, and it’s a 
treat to see Hyrule brought into the 
world of HD. The landscape is awash 
with colour during the day, and 
foreboding and ominous by night. 
We’ve seen lush forests, sparse 
fields, and frozen mountaintops, 
and we’re sure there’s more over 
the horizon to find. Hyrule is packed 
with animals and enemies brought 
to life with fluid, vivid animations. 
We have had some very occasional 
framerate stutters when using 
some of the visually complex 
Runes like Magnesis, but otherwise 
performance is smooth, either 
docked or in handheld mode. As for 
controls, we’ve tried it with both 
the Joy-Con and the Pro Controller 
(sold separately), and much prefer 
the latter – it’s a more comfortable 
size, while the Joy-Con button 
configuration feels slightly squashed 
in a game like this.

There’s a comprehensive map to 
go along with the huge world, which 
lets you set stamps and markers 
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bit paralysed by choice at times, 
or spend hours wandering around 
before realising that you haven’t 
really achieved anything at all. 
Still, most of the side quests feel 
purposeful and engaging, and you 
never feel like you’re just being 
stuck spending time on filler. The 
less completionist among us can 
ignore most the side stuff and dive 
straight into the main story – it’s 
even theoretically possible to go 
straight to kill Ganon after you exit 
the starting area, but we’d guess 
that it wouldn’t end very well for 
you. Still, the Zelda speedrunning 
community is going to love it.

Heading straight for the end-
game would not only give you a hell 
of a fight, but you’d also miss out 
on the best that Breath of the Wild 

to help you remember enemies, 
chests, shrines, and secrets that you 
want to go back for later on. Trying 
to walk across the map would take 
ages, but in fine Zelda tradition you 
can get yourself a horse to speed 
things up. You won’t be given one 
though, instead you’ll have to catch 
a wild horse, break it in, and register 
it at a stable. You can name horses, 
and keep up to five at a time, each 
with their own stats, from speed to 
temperament – we have no doubt 
there’ll be some players devoting 
hours to finding the perfect steed.

If there’s any criticism, it’s that 
occasionally it almost feels too 
expansive. There’s so much to 
do, and so many options at any 
given time, that the game feels 
overwhelming, and you can be a 

has to offer. Hyrule is the star of the 
show here, and the game is at its 
best when you simply let yourself 
explore and see what you find. It’s in 
those moments, catching a glimpse 
of a dragon flowing through the mist 
on the horizon and wondering how 
you can get there, that Breath of 
the Wild feels truly magical.

Verdict
After 20 hours with the game, we 
still feel like we’ve barely scratched 
the surface of Breath of the Wild. 
It borrows the best of modern 
open-world games and pairs it with 
the inimitable Zelda polish and feel, 
resulting in one of the best Zelda 
games yet. We can’t wait to get back 
into Hyrule, and we’ll be there for a 
very long time. J Dominic Preston
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dmit it. You love underdog 
tales. Liverpool coming back 
from a 3-0 deficit at half time 

against Milan to win on penalties is a prime 
example in the 2005 Champions League 
Final. Wimbledon defeating firm favourites 
Liverpool in the 1988 FA Cup final, or England 
beating Australia to win the 2005 Ashes.

Well, you can now add AMD’s highly 
anticipated Ryzen CPU to that list of epic 
comebacks in history. Yes, AMD’s Ryzen 
almost – almost – lives up to the hype. 
What’s more, it delivers the goods at an 
unbeatable price: £495 for the highest-end 
Ryzen 7 1800X. That’s half the cost of its 
closest Intel competitor.

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

What Ryzen is
We can’t get into a review of Ryzen without 
first recalling the tragic circumstances that 
came before it: AMD’s Bulldozer and Vishera 

abandoning the high end and nursing itself on 
an ARM CPU for servers. In fact, the last time 
AMD had a truly competitive CPU, people 

A

CPUs sold under the FX brand. Intended 
as a competitive comeback to Intel’s own 
epic comeback chips – the Core 2 and Core 
i7 – AMD’s FX series instead went down in 
flames performance-wise.

The failure of Bulldozer and Vishera 
left AMD languishing for years, all but 

AMD’s vaunted Ryzen CPU is a multithreaded monster with one glaring weakness. By Gordon Mah Ung

AMD
FIGHTS back!

The boxed Ryzen 7 1800X and Ryzen 
7 1700X won’t come with coolers
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were still listening to INXS, the Weakest 
Link was a thing, and Tony Blair was prime 
minister. The technical term for that is: a 
long time ago.

Ryzen is nothing like its star-crossed 
predecessors, though. The FX CPUs used a 

technique called clustered multithreading 
(CMT) that shared key components of the 
chip; they were built on an uncompetitive 
32nm, and later 28nm, process; and the 
8-core versions more often than not lost to 
Intel’s 4-core chips.

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

FIGHTS BACK!

RYZEN 7
REVIEWREVIEWREVIEW

AMD’s new Ryzen CPU does away 
with the shared cores of the FX line 
in favour of standalone cores with 
simultaneous multithreading
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simultaneous multithreading (SMT), which 
virtualises CPU resources.

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

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

Ryzen: Heavy-duty  
CPU, light-duty chipset
It should be pointed out that Ryzen’s chipset 
isn’t exactly heavy-duty. Because Ryzen is 
more of a system-on-chip (SoC) than a CPU, 
it contains many interface features on-

chip, which are augmented by a particular 
AM4 socket chipset. The upshot is that 
while Ryzen provides up to eight physical 
cores, the surrounding infrastructure is 
more consumer-oriented. Ryzen has 24 
PCIe lanes total, 16 of which are dedicated 
to the GPU. If you go with the highest-end 
motherboard chipset, the X370, in order to 
run two video cards, that single x16 is split 
into two x8 connections.

The remaining PCIe lanes can be used 
by the motherboard maker for NVMe or 
other I/O options. That’s not much different 
from what Intel does with the current Core 
i7-7700K (£327), which also has 16 lanes of 
PCIe for the GPU. While Intel’s highest-end 
consumer Z270 chipset appears to have a 
lot more I/O with up to 24 lanes of PCIe, a 
bottleneck between the consumer-grade 
chipset and CPU keep it from being utilised.

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

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

How fast is it? 
AMD has already said Ryzen exceeds its 
goal of a 40 percent increase over previous 
designs – in fact, it has hit a 52 percent 
increase in clock-for-clock performance 
over the Piledriver cores. But no one cares 
about that. The only thing you want to 
know is how it does against Intel.

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

We turned to what we believe are 
Ryzen’s natural competitors: Intel’s 8-core 
Broadwell-E Core i7-6900K; the 6-core 
Broadwell-E Core i7-6800K; and the 4-core 
Kaby Lake Core i7-7700K. And, although its 
well beyond its prime, we also included an 

Each Zen core complex is made up 
of four individual CPUs. Two of these 
complexes make up the 8-core Ryzen 
chip in the preceding image

AMD’s Ryzen 7 line-up 
compared to Intel’s CPUs
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8-core AMD FX-8370, which is currently the 
top Vishera-based CPU you can get without 
wading into the crazy range (meaning AMD’s 
insane FX-9590 chip, which works with only a 
handful of motherboards due to its excessive 
power consumption).

For the pair of Broadwell-E processors, we 
tested on an Asus X99 Deluxe II board. We 
used an Asus Z270 Maximus IX Code for the 
Kaby Lake chip. I paired the Vishera with an 
ASRock 990FX Killer. The Ryzen CPUs were 
tested with an Asus Crosshair VI Hero board. 

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

RAM configuration
We opted to test each with 32GB of RAM, with 
the memory controllers fully loaded using 
standard JEDEC-speed RAM. On the Ryzen 
and Kaby Lake systems, that meant four 
DIMMs of DDR4/2133 for a total of 32GB of 
RAM. The Broadwell-E systems were stuffed 
with eight DIMMS of DDR4/2133 for a total of 
32GB RAM. The FX CPU had four DDR3/1600 
DIMMS in it for a total of 32GB of RAM. The 
Ryzen, Kaby Lake, and FX machines were in 
dual-channel mode, whereas the Broadwell-E 
box was in quad-channel mode.

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

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

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

My own tests don’t quite match AMD’s 
results. First, our Core i7-6900K scores are 

slightly faster than AMD’s. AMD’s own tests, 
in fact, showed the mid-range Ryzen 7 1700X 
matching Intel’s mighty 8-core. While we 
didn’t have time to test the £353 Ryzen 7 
1700X, we did test the lower-wattage and 
lower-priced Ryzen 7 1700 (£325).

The insanity? Not only do we have a £495 
Ryzen besting an Intel chip that costs twice 
as much, the £325 Ryzen comes pretty close. 
This test is a huge win for AMD - and Intel 
fans, it’s now independently confirmed. 

Cinebench R15 also features a single-
threaded test that only loads up a single 
CPU core. Although the results here are 
quite good for AMD, the winner is the Core 
i7-7700K chip. We can attribute that to the 
higher clock speed of the Intel CPU (4.2GHz 
to 4.5GHz) and the greater efficiency of 
Intel’s newest core at work. Still, Ryzen can 
stand tall against Intel’s best and brightest.

Our final Cinebench test involved an 
update that came out in December 2016, 
at the request of AMD, Maxon officials told 
us. When asked what changed between 
Cinebench R15.037 and Cinebench R15.038, 
Maxon declined details, saying they were 
“proprietary” to AMD. Strangely, AMD 
officials told me they didn’t even know 
there was a change. In fact, the company’s 
recent demonstrations were done on the 
older version.

Still, when a benchmark is changed to 
correct something for a CPU, alarms get set 
off and conspiracy theories get spawned, 
so we also ran Cinebench 15.038 on all 
the CPUs. The result? Basically nothing 
changed for all CPUs involved. Note that 
Cinebench was one of the benchmarking 
applications named in the US Federal Trade 

The AMD FX on the lower left has 
more pins than the AMD Ryzen on 
the lower right. The two Intel chips 
above put the pins in the socket

In order of appearance: AMD’s FX, an 
AMD Ryzen, an Intel Core i7-5960X, 
and an Intel dual-core Kaby Lake CPU
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Commission’s suit against Intel for allegedly 
cooking tests to hurt AMD CPUs. Intel 
ultimately settled, but Cinebench has long 
been blamed by AMD fans for being crooked. 
After seeing these results, it appears most of 
the blame is misplaced. 

Blender 2.78a performance
The Ryzen hype train kicked off last year 
when AMD showed its chip equaled Intel’s 
8-core in the open-source Blender render 
engine. It’s a popular application used in 
many indie films for effects. You’d expect 
Ryzen to perform well here, and it does. 
Although we’re seeing the Ryzen 7 1800X run 
just a tad behind the Core i7-6900K, it’s not 
enough to justify spending twice as much, is 
it? And that’s basically all win for AMD.

At this year’s CES, the media heard that 
maybe, just maybe, the issue was a bug in 
Blender that had been documented for some 
time. There were rumours that Ryzen might 
not perform as well once the bug was ironed 
out. Fortunately, the bug was ironed out and 
a new version of Blender was compiled and 
released. To see if the birds were right, we 
also ran the CPUs on Blender 2.78b and saw 
a significant increase in performance for the 
Intel CPUs, but the AMD FX and the Ryzen 
also benefited. We left the axis scale the 
same so you could see the improvement. 

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

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

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

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

But wait, there’s more. Like Cinebench 
and Blender, POV-Ray has also been recently 
updated. The version is in beta but available 
for testing. We downloaded and ran the 
POV-Ray 3.7.1 beta 3 and gave it a go on 

Cinebench R15 shows Ryzen is indeed a multi-threaded monster of a CPU

Blender performance shows 
the £495 Ryzen 7 1800X is 
just slightly slower than the 
£1,049 Core i7-6900K CPU

Cinebench single-threaded 
performance shows the new 
Ryzen chips can also hang 
with the best Intel CPUs
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all of the machines. Unlike Cinebench and 
Blender, whose updates don’t move the 
needle at all, we saw a sudden swing here for 
the Broadwell-E chips. While version 3.7 had 
the Ryzen chips ahead, with 3.7.1 beta 3 they 
were suddenly behind: The Ryzen 7 1800X 
was slower than the Core i7-6900K, while 
the Ryzen 7 1700 came in awfully close to 
the 6-core Core i7-6800K.

What gives? We spoke with POV-Ray 
coordinator Chris Cason, who told us that 
the current beta adds AVX2 support, and 
while 3.7 was compiled with Microsoft’s 
Visual Studio 2010, the beta version is 
compiled with Visual Studio 2015.

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

Handbrake performance 
Moving on from 3D rendering tests, our 
next test is the popular Handbrake test. 
This is a wonderful free encoder that’s 
handy for converting video and is heavily 
multithreaded. It also has support for Intel’s 
QuickSync, but our tests here will stick with 
the standard CPU test. For that we take a 
30GB 1080p MKV file and convert it using 
the Android preset. This version is older 
than what’s available now, but still a relevant 
test for encoding performance. And yes, 
Intel fans, enabling QuickSync on the Core 
i7-7700K (by turning on the integrated 
graphics in your board’s BIOS) would let the 
Kaby Lake chip wail on all others here.

But, if you use your CPU for encoding 
with Handbrake, and not the graphics chip, 
here’s what you’d get: a Ryzen-coloured win. 

Adobe Premiere  
CC 2017 performance
Here’s why we think the Handbrake encode 
is pretty valid: it’s pretty close to the results 
using Adobe Premiere Creative Cloud 2017. 
For this project, we take a real-world 4K video 
shot by our video team on a Sony A7S and 
encode it using the 1080p Blu-ray preset 
in the Premiere. For the Premiere test, we 
actually put the project on a Plextor M8Pe 
drive to ensure the drive speed of the SATA 
SSD we used wasn’t a bottleneck.

Because we’re changing the resolution 
of the video, we use the ‘Maximum Render 
Quality’ option. For this encode, we use the 
Mercury software engine in Premiere, which 
hits the CPU cores rather than the GPU. This 
may seem unrealistic, but driver drift for the 
GPU can impact render quality, and some still 

POV-Ray agrees that Ryzen 
gives you a huge amount of 
performance for the money

The 8-core CPUs easily win our 
Handbrake encoding test

The Mercury software engine in Premiere hits the CPU cores rather than the GPU
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feel the CPU encodes look better. Either way, 
it’s better to have more cores. The Ryzen 7 
1800X has a bit more speed than the Intel 
chip that costs twice as much. The Ryzen 
7 1700 that costs about a third of the Intel 
chip is looking pretty, too. 

But wait, video editors are questioning 
the results because everyone uses the GPU 
for the render today. That’s a good point, so 
we rendered the project using the Mercury 
Playback engine using Nvidia’s CUDA. 
GPU rendering does indeed take off a nice 
chunk of time from the render. Keep in mind, 
the video (which you can watch here) for 
this test is 4K, but one minute, 43 seconds 
long. If this were a one-hour video, you’d 
throw money at the CPU to cut down your 
render times. The question is, which CPU 
would you throw the money at? The one 
that basically gets you a ‘free’ £495 GPU, 
or the one that doesn’t?

Gaming performance
Let’s move on to what may be the second 
most important category for the Ryzen: 
gaming. That’s pretty much where 
the Ryzen story goes from incredible 
performance per pound to head-scratching, 
even maddening, results.

3DMark performance
First up is the always popular 3DMark 
test. Now owned by UL, this is a synthetic 
performance test that measures gaming. 
Yes, it’s synthetic, but for the most part, 
it’s widely regarded as being neutral 
ground. The first result is the overall score 
in 3DMark FireStrike. The Core i7-6900K 
takes the top spot, with the Core i7-7700K 
taking the second spot, and the Ryzen 7 
1800X a close third. 

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

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

3DMark also includes a test of a CPU’s 
capabilities when tasked with issuing draw 
calls under DirectX 12. The results clearly 
put the Intel chips in the lead. Not only is 
the Core i7-7700K just about dead-even with 
both Ryzen chips, the 6- and 8-core parts are 
a sizable distance ahead. If you’re wondering 

The GeForce GTX 1080 takes a chunk off the render time, but 
you still get the best performance from the 8-core chips

This shows 3DMark is functioning perfectly as a 
GPU benchmark. With the exact same cards in each 
machine, the scores should be just about the same, too

The physics test shows you in theory what you get from more 
cores. In reality, few games actually use that many cores though
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why the 6-core Broadwell is neck and neck 
with the 8-core part, we’ve found this test 
doesn’t scale much beyond six cores.

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

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

Tomb Raider performance
We decided to look at Ryzen’s performance 
using the older version of Tomb Raider. 
Those looking at the theoretical performance 
of a CPU in games typically want to take the 
graphics card out of the equation by running 
the game at lower settings or even lower 
resolutions than one would normally use with 
their given hardware. For this test, we ran 

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

The API test in 3DMark measures how many draw calls 
a particular PC can issue in Microsoft’s new DirectX 12

Ashes of the Singularity is the 
premier tech demo for what 
can be done DirectX 12

Tomb Raider shows nothing 
but bad news for Ryzen
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Tomb Raider at 1920x1080 resolution at the 
normal setting. The performance gap again 
put Ryzen in a bad spot. In fact, it’s frankly 
a very puzzling result. One can argue that 
when you’re pushing in excess of 300 or 400 
frames per second, it’s kind of pointless, but 
why isn’t Ryzen, which so handily matches 
Intel’s Broadwell-E in other tests, right up 
there with Broadwell-E?

Rise of the Tomb  
Raider performance
Let’s move on to Rise of the Tomb Raider. 
Rise is newer and tougher on the GPU. 
At 1920x1080 and the medium setting, 
we’re again seeing rather disappointing 
performance numbers for Ryzen. We had 
expected Ryzen to be near lock-step with 
Broadwell-E but it’s not even close.

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

So what the hell is going on?
Presented with the most confusing CPU 
results we’ve seen in 15 years, we asked 
AMD what could possibly be the issue. We 
were given an updated BIOS, which had no 
impact. We were asked if we had a clean 
install of Windows, which we did. What about 
turning off the SMT? And why give up the 
performance? Was it the motherboard? The 
result of our using lower JEDEC 2133 RAM 
speeds versus 2933? Not exactly.

We did test the Core i7-7700K at 
DDR4/2933 speeds alongside the Ryzen 7 
1800X. While the 1800X jumped from 82- 
to 136fps, the Kaby Lake chip went from 
87- to 181fps. We frankly have no idea why 
our gaming performance on Ryzen isn’t 
where we’d expect it to be. Our gut says it’s 
some kind of plumbing issue with PCIe or 
somewhere outside the cores themselves.

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

(For the record, our colleague Brad 
Chacos experienced similar baffling results 
in his own tests of the Ryzen 7 1700.)

At ‘realistic’ settings  
it doesn’t matter
But here’s why the anomalies may not bother 
many (although it probably should): at actual 
practical resolutions and game settings, it 
doesn’t seem to matter.

Rise of the Tomb Raider almost 
mirrors our Tomb Raider results

The Civ VI test measures how long 
it takes between moves on each 
platform. The result was a tie

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

Once you move Rise of the Tomb Raider 
up to 2560x1600 resolution, Ryzen is right 
there with Core i7. And yes, we also tested 
Tom Clancy’s Rainbow Six at 1920x1080 
resolution using the Ultra setting. You can 
again see that everything’s okay, right? 

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

for example, you’d think it would be fine to 
buy an Athlon FX-8370 chip.

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

Here’s why, AMD says
“As we presented at Ryzen Tech Day, we are 
supporting 300+ developer kits with game 
development studios to optimise current and 
future game releases for the all-new Ryzen 
CPU. We are on track for 1,000+ developer 
systems in 2017. For example, Bethesda 
at GDC yesterday announced its strategic 
relationship with AMD to optimise for Ryzen 
CPUs, primarily through Vulkan low-level API 
optimisations, for a new generation of games, 
DLC and VR experiences,” Taylor said. 

“Oxide Games also provided a public 
statement today on the significant 

performance uplift observed when optimising 
for the 8-core, 16-thread Ryzen 7 CPU design 
– optimisations not yet reflected in Ashes 
of the Singularity benchmarking. Creative 
Assembly, developers of the Total War series, 
made a similar statement today related to 
upcoming Ryzen optimisations.

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

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

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

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

Ryzen, however, isn’t a knockout. 
The gaming disparities at 1080p are 
sure to spook some buyers. In fact, the 
Ryzen 7 1700 is matched in performance 
by a five-year-old Core i5 Intel box. Is 
this really just a game optimisation 
problem as AMD says, or is it some deeper 
flaw that can’t be corrected?

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

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

Tomb Raider using the Ultimate setting 
puts everyone on the same page

At 2560x1600, Rise of the Tomb 
Raider sees the gap close up
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MD’s new high-end Ryzen 7 
processors are fantastic, going 
head to head with Intel’s cheapest 

8-core chips in productivity tasks at a 
whopping 50 percent cost savings – or 
more if you opt anything but the flagship 
Ryzen 7 1800X.

No, Ryzen chips don’t offer the same 
raw gaming performance as Intel’s quad-
core processors. That’s indisputable. But 
neither do the high-end Intel Extreme 
Edition processors that are Ryzen’s true 
peers. While comparing Ryzen against Intel 
quad-cores is illuminating for potential 
upgraders focused solely on gaming, it’s 
not quite apples to apples. A more realistic 
way to look at it: Intel’s quad-core Core i5 
and Core i7 chips are excellent gaming chips 

with decent productivity chops, while Ryzen 
and Intel’s Extreme Edition CPUs are killer 
productivity and content-creation processors 
that are decent in gaming.

Ryzen’s affordable pricing, however, goes 
a long way toward bridging the gap.

The huge price difference between the 
Core i7-6900K (£1,013 from tinyurl.com/
k2nslzv) and AMD’s processors leave you a 
lot of budgetary wiggle room to splurge on a 
graphics card. In fact, for the same price as 
the Core i7-6900K, you could pick up a Ryzen 
7 1700 (£318 from tinyurl.com/mxkzdlh) and 
Nvidia’ beastly new GeForce GTX 1080 Ti 
(£699 from tinyurl.com/lgx9v8q).

Yes, you read that right. For slightly more 
than Intel’s cheapest 8-core processor, you 
can pick up a competitive 8-core AMD chip 

A
AMD’s latest range of graphics processors offer great value for money, writes Brad Chacos

4K gaming tested:  AMD Ryzen and 
GeForce GTX 1080 Ti for the same 
price as Intel’s cheapest 8-core chip

and the most powerful graphics card ever 
released. That’s an eye-opener.

In response to criticism over Ryzen’s 
gaming performance, AMD noted that the 
performance gap shrinks when your pair 
the processor with a potent graphics card 
and game at 4K resolution. That’s true. 
While doing so doesn’t reflect the pure 
gaming potential of a CPU (which is why 
in our Ryzen review on page 54 we tested 
at 1080p), strenuous 4K gaming shifts the 
system bottleneck from the processor to the 
graphics card instead, which can even out 
the real-world playing field between CPUs 
of varying gaming-performance chops.

With a Ryzen chip and Nvidia’s monster 
graphics card in hand, it’s time to put that 
theory to the test. Here are some brief 

4K gaming tested:
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benchmarks showing how the dynamic duo 
fares in a handful of games at 4K and 1440p 
resolutions – for less than the cost of Intel’s 
cheapest 8-core chip alone.

Testing the Ryzen 7  
1700 and GTX 1080 Ti
First, a quick refresher on the hardware we’re 
using, followed by some test results, before 
finishing with caveats and the future.

The Ryzen 7 1700 is AMD’s most 
affordable high-end Ryzen chip, but it still 
packs eight cores and 16 threads of power, 
with a 3GHz base clock speed and 3.7GHz 
maximum boost clock speed out of the box. 
Nvidia’s GeForce GTX 1080 Ti, on the other 
hand, is the most ferocious graphics card 

ever, with even more performance than the 
Titan X (£1,179 from tinyurl.com/kcsc6r6).

The rest of the system is identical to 
our ultimate AMD gaming PC build. We just 
swapped out the processor and graphics 
card. Since we’re trying to keep this as close 
to an out-of-the-box experience as possible, 
we haven’t tinkered with RAM speeds or 
done any of the other tricks AMD suggests 
to improve gaming performance. (More on 
that later.) We are running the latest stable 
BIOS, however, and switched Windows 
from its default Balanced power plan to 
High Performance to allow Ryzen’s on-CPU 
management technology to operate correctly.

Illustrating how the Ryzen 7 1700 and 
GTX 1080 Ti perform in tandem at 4K 

resolution games is the main goal of this 
article. That said, for reference we’re also 
going to include GTX 1080 Ti performance 
results from a Intel Core i7-5960X-based 
GPU testing system in these charts. It’s 
not quite the controlled apples-to-apples 
comparison you’d find in a formal review, 
but the 5960X is also an 8-core, 16-thread 
part, and the Core i7-6900K’s direct 
predecessor. It’s also paired with 16GB of 
DDR4 memory, just like the Ryzen rig.

As always, we benchmarked every 
game using the default graphics settings 
unless otherwise noted, with all vendor-
specific special features, such as Nvidia’s 
GameWorks effects, AMD’s TressFX, and 
FreeSync/G-Sync, as well as VSync and 
framerate caps disabled. These four games 
are not among the ones we regularly use for 
GPU benchmarking, but weren’t specifically 
picked to highlight Ryzen strong points. Each 
was tested until Ryzen’s weaker-than-Intel-
CPU gaming performance was revealed.

We’ll start with The Division, a game 
that AMD highlighted to the press as having 
solid performance with Ryzen chips.

The Ryzen and Intel systems go neck 
and neck at 4K resolution. The gap widens 
a bit at 1440p, giving the Intel system a 
slight 7 percent performance advantage, 
but AMD’s chip still delivers a damned fine 

Nvidia’s GeForce GTX 1080 Ti

The GTX 1080 Ti inside the 
Core i7-5960X machine

064_067 4K Gaming with Ryzen 263.indd   65 21/03/2017   16:06



66  www.pcadvisor.co.uk/features   June 2017

Feature: 4K gaming tested

gaming experience overall in both average 
framerates and overall smoothness.

Again, Ryzen competes flawlessly with 
the 5960X-based system at 4K, but its 
performance deficit definitely shows at 
1440p, though you still can’t knock those 
damned playable framerates.

Finally, let’s take a peek at Rise of the 
Tomb Raider and Ashes of the Singularity 
at 4K resolution. Ashes was tested in 
both DirectX 11 and DirectX 12 modes. The 
framerates are still nothing to sneeze at here. 
These games hit 60fps or more on Ryzen 
at 4K resolution. Yet even with the brute 
force of Nvidia’s monster, Intel’s older 8-core 
Haswell-based chip clearly delivers more. 

But raw gaming performance numbers 
aren’t the whole story here.

All about the cost
Again, AMD’s 8-core Ryzen 7 processors 
aren’t gaming-first chips, plus this Ryzen 
system delivers damned fine gaming 
performance even if it isn’t best in class. The 
Ryzen 7 1700 and GTX 1080 Ti combo also  

costs the same as the Core i7-6900K alone. 
Pairing a 6900K with Nvidia’s beast would 
add a huge amount to the cost of a build 
like this. That’s more than the cost of many 
complete gaming-dedicated PCs.

These charts and comparisons are 
invaluable, but you can’t take those real-world 
considerations out of Ryzen’s performance 

story. If you need the best of the all worlds, 
Intel’s Extreme Edition chips can deliver 
that at a far higher cost. If you need a pure 
gaming rig, Intel’s quad-core chips clearly 
offer the best price-to-performance value, 
but if you’re looking for a great productivity 
machine with good gaming chops, Ryzen 
offers that for far less than 8-core Intel 

This fearsome combo costs the same as 
Intel’s cheapest 8-core processor
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processors, even if there is some potential 
compromise in raw framerates.

There’s no getting around the fact that 
Ryzen isn’t as strong as Intel chips at gaming. 
That was revealed in extensive Ryzen 
review testing. While AMD says the deficit is 
reduced at higher resolutions, the mammoth 
power of the GTX 1080 Ti shows the gap 
clearly at 1440p in Division and Far Cry, and 
even at 4K with Tomb Raider and Ashes of 
the Singularity, though again, all of those 
games are eminently playable on Ryzen. 

The million dollar question: how will Ryzen 
processors behave in tomorrow’s games?

Pushing performance tomorrow
AMD says it has nowhere to go but up. “CPU 
benchmarking deficits to the competition 
in certain games at 1080p resolution can 
be attributed to the development and 
optimisation of the game uniquely to Intel 
platforms – until now,” the firm’s corporate 
vice president John Taylor told us just before 
Ryzen’s launch. Most games simply haven’t 
been designed to work around 8-core, 
16-thread processors, even AMD stalwarts 
such as Ashes of the Singularity.

Taylor provided quotes from the 
developers of both Ashes and Total War: 
Warhammer stating they are seeing 
performance upticks with early Ryzen 
optimisation efforts, and emphasised that 
AMD’s on pace to deliver over 1,000 Ryzen 
kits to developers by the end of 2017. The 

company has also signed an unprecedented 
multi-game, multi-series technological 
partnership with Bethesda to implement 
core-hungry Vulkan tech in its games after 
Doom’s spectacular success.

Ryzen’s a young platform with plenty of 
room for polish. Intel’s high-end X99 platform 
suffered from growing pains too, remember. 
Theories about its gaming performance are 
everywhere you look in online forums, but 
it certainly seems possible that a mixture of 
Windows updates, BIOS revisions, and other 
optimisations could push Ryzen’s gaming 
performance even higher in the future. 
Not that you can bank on that today.

Pushing performance today
That said, if you’re looking to speed up your 
Ryzen PC’s gaming right now, there are 
several steps you can take to potentially do 
so. We covered most of them on page 68, 
from enabling Windows’ High Performance 
mode to disabling Ryzen’s vaunted 
simultaneous multithreading, but we have 
a few more tips here.

The first ties directly into the Ryzen 7 
1700 used today. Buy a third-party CPU cooler 
and overclock it. Early shipments of the chip 
have had no problem overclocking to the 
3.8- to 3.9GHz range, with some hitting 4GHz 
and a select few managing to reach 4.1GHz. 
At that point, it in essence equals or beats 
the Ryzen 7 1800X in performance. AMD’s 
new Ryzen Master overclocking tool makes it 

easy — see our guide to Ryzen overclocking 
on page 72 for details.

Ryzen Master also provides the ability to 
disable some of Ryzen’s CPU cores, a pair 
at a time. Having fewer cores active could 
theoretically allow you to push overclocks 
even further, so play around with that. 
Creating separate Ryzen Master profiles 
for work and play could help you optimise 
each scenario, switching between profiles 
on the fly for maximum performance.

Ryzen also performs better if you 
increase RAM speeds. While we stuck to an 
out-of-the-box experience for this testing 
– which dropped my 3000MHz Corsair 
Vengeance LPX RAM to 2133MHz – you 
could see yet more uplift if you’re able to 
push memory speeds further. This is highly 
motherboard-dependent, though.

But really, just be realistic about what 
you’re getting with Ryzen, and what its true 
competition is. Eight-core chips will never 
compete with quad-core parts in sheer 
clock speed. Ryzen isn’t a mythological 
unicorn that excels in all situations. What 
it is is a good productivity and content-
creation chip with very competitive pricing 
and pretty good – though not best in class 
– gaming capabilities. J

Adding a third-party air CPU cooler or (as 
pictured) a closed-loop liquid cooler lets 
you push Ryzen performance

064_067 4K Gaming with Ryzen 263.indd   67 21/03/2017   16:06



68  www.pcadvisor.co.uk/features   June 2017

FEATURE

he most disruptive computer 
processors in a decade are finally 
here, and AMD’s Ryzen CPUs are 

multithreading monsters.
The initial salvo of chips: the Ryzen 7 

1800X (£495 from tinyurl.com/kohggku), 
Ryzen 7 1700X (£353 from tinyurl.com/
n8opuxy), and Ryzen 7 1700 (£318 from 
tinyurl.com/mxkzdlh) – absolutely chew 
through productivity and content creation 
tasks. AMD’s Ryzen 7 processors bring the 
power of 8-core, 16-thread chips to more 
mainstream price points. Intel’s cheapest 
8-core consumer chip costs a whopping 
£900, and Ryzen matches it blow-for-blow 
in multithreaded applications. 

As well as Ryzen performs out of the box, 
however, enthusiasts can turn knobs and 
tweak settings to push the processors even 
further. Here, we’re going to go deeper with 

T
tips and tricks that bleeding-edge adopters 
can use to squeeze even more performance 
out of their Ryzen PCs, starting with the 
hardware itself and going from there.

1  Pick the right motherboard
let’s start with a quick tip in case you haven’t 
actually purchased your PC yet, because as 
always, one of the most important parts of 
getting the most out of your system happens 
before you even put it together.

All Ryzen chips slot into AMD’s new AM4 
motherboards, but those motherboards are 

all built using different chipsets that directly 
affect your computer’s capabilities. Not only 
does each chipset offer varied interface 
support for technologies like USB 3.0 ports 
and NVMe drives but some chipsets support 
CPU overclocking and multiple graphics 
cards while others don’t.

2  Update your BIOS regularly
Usually, we advise most PC users to ignore 
motherboard BIOS updates unless they need 
to add a specific new feature, due to the 
small, but real possibility of bricking your 

Ryzen chips offer killer performance out of the box, but Brad Chacos’s tweaks push them even further

8   AMD Ryzen tips and 
tricks to maximize your 
PC’s performance

Early tests show that Ryzen responds strongly to memory 
speeds, especially in gaming tasks, where Ryzen’s 
performance can sometimes be slower than that of Intel chips

7
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hardware. That’s not the case with Ryzen. 
It’s so new that BIOS updates are coming 
fast and furious from motherboard makers. 
Revisions released during these initial weeks 
have greatly increased speed, stability and 
available features for AMD systems. You 
definitely want to stay up to date during 
these early days for Ryzen. Just be sure to 
back up your existing UEFI BIOS to a flash 
drive before you take the plunge to stay 
safe. New to the process? See our guide 
to updating your PC’s BIOS on page 98.

3  RAMming speed
Early tests show that Ryzen responds 
strongly to memory speeds, especially in 
gaming tasks, where Ryzen’s performance 
can sometimes be slower than that of Intel 

chips. But different motherboards support 
different memory speeds, and your BIOS may 
not be configured to take advantage of the 
best performance out of the box.

For example, Gigabyte’s Aorus GA-AX370 
Gaming 5 motherboard (£204 from tinyurl.
com/mltedjp) drops my 3000MHz Corsair 
Vengeance lPX DDR4 memory (£125 
from tinyurl.com/ldzbpup) to 2133MHz 
automatically using the default BIOS settings.

Entering the BIOS and diving into the 
Advanced Memory Settings section let 
us enable an Extreme Memory Profile 
(XMP) which boosts the RAM’s frequency 
to 2933MHz. That 800MHz difference is 
huge and you’d never know your memory 
wasn’t running full-speed unless you poked 
around the BIOS. At the time of this writing, 

Gigabyte offered a beta BIOS enabling 
improved DDR4 compatibility. like we said: 
keep your BIOS updated.

Enabling higher memory speeds improves 
Ryzen’s performance in some games and 
applications. If your motherboard doesn’t 
include preconfigured profiles and settings 
for your chosen memory kit, you should be 
able to manually overclock your RAM – or at 
least set it to the CAS timings and voltages 
it’s designed to run at – in the system BIOS. 
It’s best if you stick to memory kits officially 
supported by your motherboard, though.

Currently, Ryzen memory speed 
effectively maxes out at 3200MHz. Pushing 
past that requires tinkering with your 
processor’s bus speed, though AMD told 
us faster speeds are coming: “We intend 
to issue updates to motherboard partners 
in May that will enable them, on whatever 
products they choose, to support speeds 
higher than the current DDR4-3200 limit 
without refclk [reference clock] adjustments.”

4  Overclock it
The primary difference between the Ryzen 
7 1800X, 1700X and 1700 are their clock 
speeds. The flagship 1800X’s base clock is 

An AMD Ryzen processor

BIOS updates are coming fast and 
furious for Ryzen’s AM4 motherboards
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3.6GHz and it can boost to 4GHz, while the 
1700 runs from 3- to 3.7GHz.

Now for the good news. Early Ryzen 
processors tend to have no problem 
overclocking to between 3.8- and 4GHz. 
Overclocking the Ryzen 7 1700 to those 
levels allows the chip to meet or beat the 
1800X’s performance for less.

You’d need a beefy CPU cooler to achieve 
the best overclocks, along with an X370, 
B350, or X300 motherboard. And not 
everybody’s comfortable tweaking their 
hardware – especially since it voids your 
hardware’s warranty. But if you’re open to it, 
overclocking Ryzen can give you a free and 
potentially huge boost in performance. 

AMD’s even released a powerful yet 
easy-to-use overclocking tool to help you 
lift those loftier performance heights. Check 
out our Ryzen Master overclocking guide 
on page 72 to learn about the software and 
start cranking those clock speeds.

5  Clean install Windows
Many PC builders perform a clean Windows 
installation when they build a new PC, 
but if you don’t – do it. AMD told us that 
performance is slightly increased when 
using a clean version of Windows installed 

specifically on a Ryzen system, versus using 
a pre-existing Windows image created on 
an Intel-based machine. We haven’t tested 
it first-hand, though.

Semi-related, you probably want to run 
Windows 10 instead of Windows 7. While 
Windows 7 will certainly install and run on 
Ryzen chips, neither AMD nor Microsoft will 
support the older operating system with 
updates or drivers, meaning that all those 
crucial platform updates no doubt coming 
down the pipeline will never appear for 
Windows 7. In Microsoft’s world, Ryzen 
is Windows 10 only, though AMD’s chips 
also support Linux.

6  Change Windows’ power plan
Here’s a weird one, but it can improve 
performance by around 5 percent. AMD 
suggests changing Windows’ power plan 
from the default ‘Balanced’ plan, which 
balances power and performance, to the 
‘High Performance’ preset. Why? The high-
performance plan –  found in the Power 
Options section of the Windows Control 

Slapping a beefy third-party CPU cooler 
or a closed-loop water cooler like the 
EKWB Predator 240 shown here can help 
you crank Ryzen’s clock speeds

AMD’s Ryzen Master software
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Panel – ensures “that the SenseMI Pure 
Power and Precision Boost technologies have 
the ability to respond to varying workloads 
as quickly as 1ms,” AMD says. “The default 
‘Balanced’ permits the operating system to 
request which P-State (or clock speed) to use, 
which typically trends to a 30ms response 
time. Selecting ‘High Performance’ hands 
over control from the OS to the processor 
completely, allowing fine-grain control and 
maximum performance of the processor.”

You don’t need to do this for Intel chips, 
and when your PC’s set to High Performance 
it uses a lot more power than when it’s 
in a Balanced state, as core clock speeds 
don’t plunge when idle. Help is at hand, 
though. “By the first week of April, AMD 
intends to provide an update for AMD Ryzen 
processors that optimises the power policy 
parameters of the Balanced plan to favour 
performance more consistent with the typical 
usage models of a desktop PC,” AMD’s Rob 
Hallock wrote in a recent post.

7  Disable Windows’ High 
Precision Event Timer
Here’s another tip that can improve gaming 
performance, though we haven’t tested it 
ourselves on a Ryzen processor yet. It’s been 
a go-to tip for increasing performance on 
Intel processors for years, though.

“Make sure the system has Windows High 
Precision Event Timer (HPET) disabled,” AMD 
told us. “HPET can often be disabled in the 
BIOS. Alternatively: From Windows, open 
an administrative command shell and type: 
bcdedit /deletevalue useplatformclock – this 
can improve performance by 5- to 8 percent.”

AMD’s Ryzen Master overclocking 
tool relies on HPET for accurate chip 
measurements. So if you plan on going 
this route, consider using the overclocking 
tools baked into your motherboard BIOS to 
overclock Ryzen, rather than AMD’s software.

Don’t turn off simultaneous 
multithreading
AMD now doesn’t necessarily recommend 
turning off simultaneous multithreading to 
improve gaming performance, a tweak that 
the company suggested to reviewers during 
Ryzen 7’s testing process

This isn’t something many people 
would want to do anyway. Simultaneous 
multithreading, AMD’s equivalent to Intel’s 

Hyper-Threading, is a big part of what makes 
Ryzen so attractive. It lets your system utilise 
16 threads rather than the eight physical 
cores alone. Tom’s Hardware and Gamers 
Nexus performed extensive testing with SMT 
both enabled and disabled (via the BIOS). 
Performance actually decreased slightly in a 
couple of scenarios, many games saw a very 

mild increase, and Total War: Warhammer 
and Ashes of the Singularity received major 
performance boosts.

In his recent post, however, AMD’s Rob 
Hallock walked back the recommendation to 
disable SMT. “Based on our characterisation 
of game workloads, it is our expectation 
that gaming applications should generally 

see a neutral/positive benefit from SMT,” 
he wrote. The “remaining outliers” can 
be improved by developers implementing 
Ryzen optimisations, which fits into the 
“gaming will only get better” drum AMD’s 
been beating since Ryzen’s launch.

We suggest you overclock your processor 
and leave SMT enabled. Multithreading’s key 
to Ryzen’s powerful productivity and mixed 
workload performance.

Small boosts, big power up?
Overclocking aside, none of these tips provide 
major performance boosts individually. 
Add it all up, though, and you may see a 
significant performance increase in some 
games and applications, depending on your 
overall system setup. While tinkering with 
your system’s SMT may be more hassle than 
it’s worth, most of the tips here are more of 
the ‘set it and forget it’ variety. Clean-install 
Windows, tweak your CPU clock and memory 
speeds, enable the High Performance power 
plan, maybe even disable the Windows High 
Precision Event Timer – though not if you’re 
using Ryzen Master – and you can inject a 
significant amount of extra pep in your Ryzen 
PC’s step in the course of a single afternoon. 
Just keep an eye out for BIOS updates. J

Windows 10’s power plans

We suggest you overclock your processor and leave 
SMT enabled. Multithreading’s key to Ryzen’s powerful 
productivity and mixed workload performance

068_071 7 AMD Ryzen Tips 263.indd   71 21/03/2017   16:17



72  www.pcadvisor.co.uk/features   June 2017

FEATURE

he long-awaited Ryzen CPUs 
are finally here and AMD’s new 
hardware arrived with helpful 

software in tow. Following in the footsteps 
of the WattMan overclocking tool for 
Radeon graphics cards, the Ryzen Master 
overclocking tool is aimed at giving you 
complete control over your new Ryzen chip, 
allowing you to push your processor to the 
bleeding edge of its potential performance. 
Want to crank voltage higher, fiddle with 
clock speeds, monitor temperatures, or 
even completely disable some of your 
chip’s cores? AMD’s overclocking software 
enables all that and more.

Ryzen Master directly replaces AMD’s 
OverDrive app. That said, it only works with 
AMD’s new AM4 motherboards and Windows 
10, so if you have an older AMD processor and 
motherboard you’ll need to use OverDrive.

Preparing to master Ryzen
First things first, Ryzen overclocking is 
only enabled on motherboards with the 
X370, X300, or B350 chipsets. Assuming 
you have a compatible motherboard, go 
to the Ryzen Master landing page (tinyurl.

T
com/zdrgwv6) and download the app to get 
started on the path to mastering Ryzen. 
Unlike WattMan, which comes bundled 
with the Radeon Settings tool alongside 
AMD’s graphics drivers, Ryzen Master is a 
standalone application. As such it has its 
own installer and desktop icon.

In order for it to show you accurate 
real-time graphs of voltages and clock 
speeds, you’ll need to run the HPET.bat 
script in the Ryzen Master install folder to 
make sure you have HPET (High Precision 
Event Timers) enabled in Windows 10. If 
you don’t have HPET enabled you’ll be 

greeted with an error message when you 
try to apply your overclocking profile. After 
running the script and restarting your 
system, Ryzen Master will work normally.

Windows updates may disable HPET, so 
if the app starts popping up warnings long 
after you’ve overclocked your system, run 
the script again.

Learning the art of Zen
The most important thing to understand 
when you’re overclocking Ryzen is that the 
chip has two modes of operation: Normal 
Mode and OC Mode.

Ryzen Master is a powerful, yet easy to use tool for overclocking AMD’s processors, writes Thomas Ryan

How to use Ryzen Master, 
AMD’s powerful new CPU 
overclocking tool

How to use

What happens if you try to use 
Ryzen Master with HPET disabled
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Changing values in Ryzen Master will put 
your chip into OC Mode, which disables the 
Precision Power and Extended Frequency 
Range (XFR) overclocking features native to 
Ryzen in standard usage. Our Ryzen review 
(page 54) details those features and other 
fresh tech found in AMD’s chips.

Although AMD won’t guarantee that 
your chip will reach specific clock speeds, 
a company spokesperson told us that most 
Ryzen chips should be stable at 4.2GHz 
using 1.45 volts. They also suggested 
that disabling cores and simultaneous 
multithreading could enable Ryzen to 

reach even higher clock speeds – albeit by 
sacrificing cores and threads. But there’s 
a life expectancy trade-off that you’ll be 
making at these voltage levels. According 
to AMD’s internal modelling, going over 
1.35 volts for sustained periods of time can 
negatively impact the lifespan of your chip.

Using saner voltages, early Ryzen chips 
mostly seem to have no problem hitting 
3.8- or 3.9GHz overclocks, with some 
hitting 4GHz and a rare few achieving 
4.1GHz. AMD’s pushing the high-end 
£500 Ryzen 7 1800X to the very edge of 
performance, in other words, the £350 

Ryzen 7 1700 looks much more enticing 
when you consider that the chips can flirt 
with 1800X’s performance with the help of 
a decent aftermarket CPU cooler.

One thing to consider is that since Ryzen 
Master disables Precision Power and XFR, if 
you don’t overclock your Ryzen at least up 
to 4.1GHz – the top XFR state for the Ryzen 
7 1800X we’re using – you could potentially 
see performance decline in strictly single-
threaded benchmarks like Cinebench 
R15. The performance boost in other 
applications could make up for it, however.

Knowing your Ryzen
The core of becoming a Ryzen Master is 
knowing exactly what your chip is doing 
right now. To that end, there’s a real-time 
graph of per-core clock speeds and the CPU’s 
temperature at the top of the Ryzen Master 
interface, accessible by clicking the tiny ‘>’ 
icon in the upper-left. It’s especially useful 

The temperature and clock-speeds 
graphs at the top of Ryzen Master

You’ll have better success overclocking 
with a beefier CPU cooler, like this EKWB 
Predator 240 close-looped liquid cooler
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if you want to know exactly what AMD’s 
Precision Boost and XFR technologies are 
doing to your Ryzen CPU.

Using Windows’ default Balanced power 
profile, you’ll see Ryzen clocking itself up to 
4.1GHz if your set-up supports XFR, then all 
the way down to 2.2GHz at idle. If you switch 
to the high-performance power profile in 
Windows – as AMD recommends to improve 
gaming performance – this graph will show 
a lot less movement. Your chip will also 
use much more power, simply sitting at its 
maximum all-core boost clock (3.7GHz in 
the case of the stock 1800X).

Ryzen Master’s default tab is labelled C at 
the bottom-left corner of the app. You can’t 
actually overclock your Ryzen CPU here. 
Instead, you’ll need to click on one of the four 
profile tabs to the right of the C tab and enter 
your desired settings there. Follow standard 

CPU overclocking procedures while you’re 
doing this. Whenever you tweak core clock 
speeds or voltages, clicking the Apply 
button in the top-right corner will bring your 
overclock to life.  

Ryzen Master also offers the ability to 
tweak your memory’s voltages and speed, 
but these features require support from the 
motherboard. The £257 Asus Crosshair VI 
Hero that we used for this article doesn’t 
support the feature, alas. But if yours does, 
you’ll be prompted to restart the system to 
apply any memory speed changes you’ve 

made in Ryzen Master. Once the system 
restarts Ryzen Master will automatically 
open back up.

Once you settle into an overclock that 
you like, you can save it using the Save 
Profile button at the bottom of the app. 
Ryzen Master lets you save up to four 
profiles if you want to create individual 
overclocking set-ups for different scenarios.

Zen master
While you’re on your own when you 
overclock, AMD doesn’t completely toss you 
to the wolves with Ryzen Master. If you run 
into trouble or need deeper details about 
any aspect of the overclocking process you 
can refer to AMD’s surprisingly robust help 
manual by clicking on the Help button in the 
top-right corner of the app.

That covers all the major aspects of 
Ryzen Master, AMD’s powerful overclocking 
tool that provides granular control over 
every part of your chip. Now that you’ve 
completed your training, how does it feel 
to be a Ryzen Master? J

Using Windows’ default Balanced power profile, you’ll see 
Ryzen clocking itself up to 4.1GHz if your set-up supports 
XFR, then all the way down to 2.2GHz at idle

One of the Ryzen Master tabs 
that let you tweak CPU and 
memory overclock settings

Ryzen Master’s default tab
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fter years of teases, tantalising 
promises, and Kickstarter 
campaigns, virtual reality finally 

became actual reality in 2016, with VR’s 
mere existence thrusting the entire PC 
industry into glorious, wonderful turmoil. 
Despite being around for just a handful of 
months, it has already inspired new genres 
of computers, wormed its way deep into 
Windows, and sent the price of graphics 
cards plummeting.

Not too shabby for its first real year on the 
streets, though the implementations could 
still use some fine-tuning. Let’s look back at 
how this wild new frontier blossomed in 2016.

The birth of consumer VR
From the very start of 2016, it was clear 
that the dawn of proper PC-powered VR 
had arrived. You could see evidence of 
this fact all over CES 2016 in January, 
where EVGA introduced a specialised 
graphics card designed to fit VR headset 
ergonomics; Nvidia rolled out a VR 
certification program; and seemingly 
every booth boasted some sort of virtual-
reality hook, from VR treadmills to Everest 
climbs (the latter being mind-blowing).

A
The PC world was ready. But virtual reality 

itself wasn’t, at least until the Oculus Rift’s 
big consumer launch later that spring.

Well, big in theory. While we praised the 
Oculus Rift in its review – virtual reality was 
here, and it was magical – the launch was 
far from perfect. The rumbling began in the 
run-up to the headset’s release, with Rift’s 
£500 launch price far exceeding the £200 
to £400 range that Oculus higher-ups had 
teased repeatedly. Once it actually launched, 

the headset was plagued by hardware 
shortages and significant shipment delays, 
which didn’t go over well at all.

But the biggest problem for the Rift was 
that even at launch its days already felt 
numbered – not a vibe you want from £500 
hardware. The Rift was designed primarily 
as a seated VR experience, with a controller 
in your hands. By the time it launched on 

28 March, enthusiasts and industry press 
had already spent time playing with the 
SteamVR-powered HTC Vive, which used 
made-for-VR controllers and dedicated 
tracking stations to enable room-scale VR 
experiences that let you wander around 
and actually touch things. After trying 
Vive, going back to the Rift’s sedentary 
experience felt far less satisfying.

And the HTC-Valve duo didn’t waste 
any time capitalising on its advantage. 

The HTC Vive launched on 5 April, 
roughly a week after the Oculus Rift, 
and immediately seized the crown as 
PC Advisor’s preferred VR solution.

Despite that, we recommend passing 
on the Rift and the Vive, and for very good 
reason. While VR can be nothing short 
of awe-inspiring, these first-generation 
products also have some obvious flaws.

What went right and what didn’t. Brad Chacos reports

Virtual reality, 1 year out

Despite being around for just a handful of months, VR has 
inspired new genres of computers, wormed its way deep into 
Windows, and sent the price of graphics cards plummeting
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Prices and PCs
Virtual-reality headsets are expensive, 
which is to be expected with cutting-edge 
hardware, but £500 for the Oculus Rift or 
£800 for the HTC Vive puts them firmly in 
the ‘1 percent’ category. The recent release 
of Oculus’s £100 Touch controllers drove 
the cost of a full Rift set-up to the Vive’s 
level, or even more if you want room-scale 

experiences and need an extra sensor. VR 
experiences tend to be high-priced and 
relatively short-lived compared to traditional 
PC games. This is not a cheap hobby. That 
expense was exacerbated by the need to 

connect these headsets to a pretty powerful 
PC – that cost of which was roughly £1,000 
to £1,500 at the time of the headsets’ 
launch. Fortunately, while the Vive and Rift 
themselves have stayed at the same lofty 
prices, the cost of a computer to run them 
absolutely plunged as the year carried on.

The plunge began with the launch of 
AMD’s Radeon RX 480, which revolutionised 

what’s possible with a £200 graphics 
card. Before its release, VR-capable cards 
cost nearly twice that amount. (Nvidia 
followed suit with the £225 GeForce GTX 
1060.) Jumping forward two technological 

generations paid dividends for graphics 
cards. Software tricks helped democratise 
VR just as much. At the Oculus Connect 
conference in October, the company revealed 
a new feature dubbed Asynchronous 
Spacewarp that used technical tricks 
to drive the barrier to entry for Rift VR 
right down – all the way to an AMD AM4 or 
Intel Core i3-6100 processor, and a GeForce 
GTX 960 graphics card. In March, a Rift-ready 
PC cost at least £800; after Oculus Connect, 
Rift-ready PCs started at £400.

Wired woes
The HTC Vive and Oculus Rift both drive 
very high-fidelity gaming experiences, and 
headsets need to be physically tethered 
to your PC in order to work. That’s less 
than ideal as it’s all too easy to trip over 
the thick cables while you’re wandering 
around the room ensconced in a virtual 
world, or to twist and turn so much that the 

The HTC Vive and Oculus Rift both drive very high-
fidelity gaming experiences, and headsets need to be 
physically tethered to your computer in order to work

Players enjoy a VR experience at 
HTC’s Viveland arcade in Taiwan

Oculus Rift HTC Vive
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cord eventually jerks your head back. That 
(sometimes literal) headache inspired the 
birth of a whole new class of gaming PCs 
– ones that you wear on your back. You’re 
still wired up, but those wires travel with 
you instead of getting tangled between your 
feet. Zotac, MSI, Alienware and HP have all 
revealed backpack PCs of various designs, 
though none have actually hit the street yet.

As nifty as they are, however, backpack 
PCs feel like a stopgap solution – a fix to 
a problem that will disappear when more 
robust wireless display technologies or 
more potent mobile graphics arrive. And 
you can already see that wireless future 
on the horizon, with Oculus testing a 
fully self-contained mobile Rift prototype 

and HTC backing a £200 add-on kit that 
makes the Vive wireless.

Beyond PCs
While powerful PC-based VR experiences 
may be tethered, the more modest world 

of phone-driven mobile VR has already 
left cords far behind. Samsung’s Gear 
VR headset (which only works with 

Samsung Galaxy phones) blazed the 
Android VR trail, while Google’s low-cost 
Cardboard brought it to the masses. In 
late 2016 Google stomped into the Gear 
VR’s turf with Daydream VR, an Android-
centric initiative that brings premium 

mobile VR to the entire ecosystem rather 
than Samsung’s phones alone.

Daydream centres on a trio of pillars: 
powerful phones, Daydream VR headsets, 
and Android Nougat’s new VR features. 
While Google’s own Daydream View headset 
and Pixel phone kicked off the programme, 
Daydream isn’t its alone. HTC, LG, Xiaomi, 
Huawei, ZTE, Asus, Alcatel, Lenovo and 
yes, even Samsung have pledged to create 
Daydream mobile devices.

Microsoft’s HoloLens is a mix of PC and 
mobile VR, while also a different beast 
entirely. It’s a portable, fully self-contained 
system that doesn’t need to connect to a PC, 
but HoloLens utilises augmented reality, not 
virtual reality. Virtual reality sits you in fully 
realised virtual worlds; augmented reality, as 
the name implies, augments the real world 
with overlaid objects, such as a Minecraft 
world sprouting from your coffee table or a 
Skype video chat appearing on your wall.

Microsoft still hasn’t revealed details 
about when (or if) HoloLens will be available 

As nifty as they are, however, backpack PCs feel like a 
stopgap solution – a fix to a problem that will disappear 
when more robust wireless display technologies

Oculus Rift with Touch controllers

AMD Radeon RX 480
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to consumer users, or how much it would 
cost, but deep-pocketed developers and 
enterprise users can already pick up the 
headset for a cool $3,000 (£TBC).

The future
The pricey HoloLens headset isn’t 
Microsoft’s only foray into virtual reality. 
The forthcoming massive Windows 10 
Creators Update will bake augmented 
reality features much more deeply into the 
flagship PC operating system, and it’ll be 

accompanied by an army of new Windows 10 
VR headsets at launch – headsets that will 
start at just £300 and run on surprisingly 
modest PCs. Meanwhile, Intel and Microsoft’s 
Project Evo partnership aims to change 

how computers ‘think, see, and hear’, with a 
specific goal of driving mixed reality forward.

If 2016 was the birth of a virtual-reality 
revolution, look for 2017 to be a year of 
VR refinement. Witness the new, Oculus 
Touch-esque Vive controllers that Valve 
already began to tease, and bookmark the 
holiday 2017 launch of Microsoft’s powerful 
Xbox Scorpio console, which could very 
possibly leverage the Windows 10 Creators 
Update to run the Oculus Rift or Windows 
10 VR headsets as a counter to Sony’s 
surprisingly okay PlayStation VR.

Next year, VR games should only get 
better as developers gain more experience, 
if they can navigate the complicated world 
of consumer expectations and discover 
what people really want from the medium, 
that is. The cost of VR-capable PCs will 
only keep going down. Expect augmented 
reality to continue making inroads in car 
tech. The Vive and Rift may even come 
down in price. In fact, with enough advances, 
2017 may be the year PC Advisor officially 
recommends you buy a VR headset.

Or it could all come crashing down like 
previous virtual-reality attempts. (Remember 
Sega VR) Living on the cutting edge may be 
expensive and exciting, but it’s not always 
a sure bet, though with so many of tech’s 
biggest names spending billions on virtual 
reality, it’s hard to imagine this latest push 
fizzling completely. Time will tell. J

Windows 10 Creators Update will bake augmented reality 
features much more deeply into the flagship PC operating 
system, and it’ll be accompanied by an army of VR headsets

The standalone Oculus 
‘Santa Cruz’ prototype

HP’s Omen X VR PC
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or many enthusiasts, part of the fun of 
building a PC lies in not spending a penny 
more than necessary. Whether you’re 

building a basic everyday computer or trying to eke 
out a £500 gaming rig, shopping smart lets you do 
more with your money or, well, just plain save some 
cash on a purchase that’s already pricey enough.

Thankfully, costs savings abound, especially if 
you’re not in a rush. You just have to know where 
– and how – to look. These tips and tricks will help 
you save money on your next PC build. 

F

7 WAYS 
TO SAVE 
MONEY 

WHEN YOU 
BUILD 
A PC

BUILDING A PC DOESN’T HAVE TO BREAK 
THE BANK. BRAD CHACOS REPORTS
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Think through every aspect of your build before picking 
up even a single component to ensure that you’re not 
buying too much, or too little, power for your needs

Plan it out
Measure twice, cut once. That timeless advice 
applies to PC building, too. Think through 
every aspect of your build before picking 
up even a single component to ensure that 
you’re not buying too much, or too little, 
power for your needs – and that everything 
you buy works together. Planning is the 
most important part.

Pcadvisor.co.uk’s regularly updated 
component reviews can help you identify 
the best parts for your particular workload, 
no matter what your budget is. Once you’ve 
identifi ed the processor you need, you can 
choose a compatible motherboard with the 
connectivity features you need, and once 
you’ve identifi ed a motherboard, you can 
choose what type of memory and storage 
to slot into it, and so forth.

If you want further guidance on your 
build, head over to either PCPartPicker’s 
Build Guides section (tinyurl.com/Ldfhg8w) 
or the Build a PC subreddit (tinyurl.
com/8udd8va). PCPartPicker is loaded 
with builds of other users, with all sorts 
of fi ltering options, user rankings, and 
discussions to help you home in on a 
computer confi guration that’s right for you. 
Meanwhile, Build a PC’s a tremendously 
active and helpful forum where thousands of 
computing enthusiasts can help answer any 
questions you have or help you plan out a PC 
build step by step. (Be sure to check out the 

Resources section pinned to the right rail of 
the subreddit for helpful guides.)

Reuse what you already have
If you already have a computer, you can 
save a lot of money by reusing its parts 

inside your new PC. Building a new system 
usually revolves around a new processor 
and motherboard, but there’s a good chance 

you’ll be able to drag your older graphics 
card, storage, memory,or case over, especially 
if you’re replacing a PC that you purchased in 
the past decade or so. Our personal rig packs 
some hard drives and case fans that have 
survived several builds at this point.

Of course, be sure your old components 
are compatible with your new ones fi rst. 
Older hard drives might rely on an interface 

Reuse those case fans if you can

Sites such as PCPartPicker 
are a great place to start
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that isn’t supported 
anymore, while many 

modern motherboards 
only support newer 
DDR4 memory, which 
means you can’t just 

slap in your existing 
DDR3 RAM. The free 
Belarc Advisor tool 
(tinyurl.com/zqdvalo) can 

scan your current system 
and let you know fi ne details 
about every component 
inside. Bonus: Belarc also 

reveals your software product 
keys to make migration to a 
new PC easier.

Okay, so you know exactly 
what parts are going into your 
new PC. Now it’s time to head to 

the aforementioned PCPartPicker, 
an absolutely invaluable resource 
for computer enthusiasts.

PCPartPicker lets you virtually 
assemble your build piece by 

piece, down to every last component. If 
there are any system incompatibilities such 
as the wrong motherboard, memory or 
CPU cooler the site will warn you about it. 
Extremely handy stuff.

But it’s the money-saving aspects of 
PCPartPicker that earn it a spot in this guide. 
The site scours all the major electronics 
retailers in your corner of the web, so for 
each component in your build, you can drill 
down and see the best available price, along 
with shipping costs, applicable promo codes, 
and availability. (What’s more, if you aren’t 
satisfi ed with the prices you see for a given 
piece of hardware, you can ask PCPartPicker 
to send you an email notifi cation if the cost 
dips below a price of your choosing.

How do you know if a PC component is 
priced competitively? PCPartPicker also 
offers tools that reveal recent price drops 

(tinyurl.com/jg8Lte4) and show historical 
pricing trends (tinyurl.com/zw2xgLm) for 
all sorts of hardware.

But shop around
All that said, you might be able to save 
even more if you shop around before you 
pull the trigger on any given PC component. 
Even if you don’t have a physical retailer 
nearby, spend some time searching around 
websites such as Overclockers UK and Scan 
for some of the key components of your 
build. Some sites, including OCUK, offer 
‘upgrade bundles’ which group together 
compatible parts and offer a discounted 

You can save money 
by opting for an 
upgrade bundle

The r/hardwareswap subreddit relies on 
‘timestamp’ images that show the used PC 
hardware in your possession, and in working order
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price. As an example, you’ll fi nd Overclockers 
UK’s bundles at tinyurl.com/Lj5k293. You 
can see them all on the site, or 
navigate to the page of one of 
the individual components 
on your list, where 
any available bundle offers 
should be on display.

Take your time
Did you notice the subtle 
subtext running through 
the previous tips? It’s this: 
if you don’t need a new PC 
right now, there’s no rush to 
buy your parts after you’ve 
planned out your build. Waiting 
gives your target hardware an 
opportunity to drop in price, 
and gives you more time to hunt 
around for better deals at various 
storefronts. Patience is a virtue.

Just don’t wait so long that the warranty 
expires on the parts you’re slowly stockpiling. 
If a component is dead on arrival, you want to 
know before the window to return it closes.

Consider used parts
Unless you’re lucky enough to be shopping 
right when a fresh generation of gear hits 
the streets and retailers are trying to clear 
stock, buying last-generation PC hardware 
won’t save you much money. If you have a 
limited budget, you could potentially save 
big money buying used parts. You have to be 
careful though, since used hardware doesn’t 
come with warranties and there’s always 
the chance a part was ridden hard before it 
wound up in your hands.

As a general rule of thumb, processors, 
memory and cases can usually be bought 
used without much concern, since they 
don’t have moving parts. (Ask if the 
processor was overclocked at a high voltage 
before buying, though, and avoid it if so.) 
Graphics cards are trickier, but they can be 
okay if you can confi rm that it’s working, is 
not caked with dust, and hasn’t been running 
at a high overclock for an extended time.

Opinions vary about used motherboards, 
but since they’re the core of your PC and 
have lots of parts that can fail, we avoid 
them. Also avoid buying used storage drives, 
as they have fi nite life spans and in the case 
of hard drives, moving parts. We’re also wary 
of picking up a used power supply, as it’s both 
an important backbone of your system and 
has moving parts. ‘Air’ CPU coolers with heat 
sinks and fans typically should be fi ne, but 
avoid used closed-loop liquid coolers as those 
wear out eventually.

It’s best if you can see used PC hardware 
working before you buy it, which means that 
local sales are ideal. You can sometimes 
fi nd good deals on Amazon and eBay too, 
and those sites offer consumer protections 
that can often get you a refund if you’re 
sent a dud. Make sure those shipping 

charges aren’t eating too deeply into 
the savings. And always check 

an online seller’s reputation 
before you shell out hundreds of 

pounds for a used part.

Save on software too
Hardware isn’t the only cost 

when you’re building a new computer. 
Software can add up quickly,but it doesn’t 

have to.

For a lot of people, the biggest software 
cost is Windows, at £100 or more. There are 
compelling reasons to try a no-cost Linux OS, 
but if you want to stick with Windows, you can 
often fi nd people selling Windows licenses for 
under £25 on Kinguin (tinyurl.com/zpp3wzm), 
which is like an eBay for software. 

As for all the other must-have software 
that makes a PC actually useful, check out 
our guide to the essential free programs your 
new computer needs (tinyurl.com/obvLnxb).

Bring it all together
And that’s it. Hopefully these tips help you 
save some cash as you’re building a PC. 
If you need help actually putting all those 
parts together, we’ve got you covered. 
There’s a comprehensive guide to building 
a PC at (tinyurl.com/m7th35s), a series of 
articles that covers every aspect of the 
process, from installing processors and 
case fans to avoiding common PC building 
mistakes (tinyurl.com/h4a8as2). If this is your 
virgin foray into the wonderful world of PC 
building, be sure to read the seven things our 
colleagues at PCWorld learned once they 
built their fi rst PC (tinyurl.com/jmx7Law).

And fi nally, once more before this ends: 
Use PCPartPicker. It really is great. J

charges aren’t eating too deeply into 
the savings. And always check 

an online seller’s reputation 

You can sometimes fi nd good deals on Amazon and eBay 
too, and those sites offer consumer protections that can 
often get you a refund if you’re sent a dud
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oogle wants running Android 
apps on a Chromebook to feel 
natural, and to do that, it needs 

to convert someone like this writer, who has 
consciously avoided Android’s legendary 
malware problems. The better option has 
been the serenity of Chrome OS, with 
its regular updates, innate security, and 
easy recovery tools. That’s why we tote a 
Chromebook everywhere.

Android apps are coming to Chromebooks 
this year though, and the truth is, they need 
each other. They have had mainstream 
and vertical success (especially in schools), 
but with few native apps they’re stuck in 
browser‑land. Meanwhile, Google’s mobile 
operating system is straining to escape the 
confines of mobile devices (the few PC‑sized 
Android devices haven’t taken off). 

Putting Android apps on a Chromebook 
could be the best of both worlds, and Google 
is working hard to ensure that by taking 

G
steps to clean up its app store and encourage 
support for bigger screens. Our mission 
was to see how this melding of ecosystems 
would feel for a daily Chromebook user. Just 
remember that Android app support is still in 
beta on Chrome OS, and even the Samsung 

Chromebook Pro we used is a prototype (due 
to ship in late April). Things will likely change, 
but this is a first taste of an expanding world. 

Leave the phone,  
take the Chromebook
This writer hates trying to do anything 
‘useful’ on a smartphone. Even if it were 

phablet‑sized, we’d still grumble as we 
squinted at tiny text and slid our fingers 
around some glassy keyboard impostor. We’re 
looking forward to using Android apps on a 
Chromebook simply because we’ll be able 
to type more or less normally, although the 

Chromebook Pro’s tiny Tab and Backspace 
keys are already bugging us. 

Samsung’s device offers a first for 
Chromebooks: an integrated stylus for writing 
and drawing on a touchscreen. We loved this 
on Lenovo’s Yoga Book (which has an Android 
cousin and expect to feel the same about it 
on Chrome, and Android. The stylus needs no 

Melissa Riofrio believes this offers the best of both worlds 

Running Android  
apps on a Chromebook

Putting Android apps on a Chromebook could be the 
best of both worlds, and Google is working hard to 
ensure that by taking steps to clean up its app store

Samsung Chromebook Pro
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Google’s Play Store is ready to embrace 
Chromebook users, who will suddenly 
have access to millions of apps

Instagram’s Android app is designed 
for phones. On a Chromebook, it sticks 
with a smartphone-sized window

batteries. It slips into a spring-loaded bay and 
can juggle functions such as laser pointer and 
text selection via its own menu in Chrome’s 
app tray. It’s very small and skinny though, 
which means it’s better suited for jotting 
notes than penning your next Medium post. 

The Chromebook Pro has a 360-degree 
hinge, so we can flip it around and suddenly 
have a Chrome tablet. The hard keyboard 
disables itself once the hinge exceeds 180 
degrees, and an on-screen keyboard pops 
up when needed. 

Despite our professed need for safety, 
the first thing we did was go off piste. Google 
provided a list of apps we could try, but it 
lacked the one we really wanted: Instagram. 
We went to the Google Play Store (after 
going through a few sign-up steps), found the 
app, and installed it. All apps are accessible 
through Chrome’s App Launcher. Active apps’ 
icons sit on the App Shelf that runs along the 
bottom of the Chromebook’s display.

When an app isn’t  
ready for the big screen
Chromebooks will be able to run any Android 
app, but some apps, such as Instagram, 
currently will say “Designed for phones” on 

the app’s download screen. That means when 
you launch it, it may look like a smartphone-
sized window on your Chrome desktop.

Instagram worked fine: we could scroll 
with a finger, the stylus or the trackpad 
(though the app seemed more finicky about 
the latter method), use the app controls, and 
even take a photo with the Chromebook Pro’s 
integrated camera. We wish we could have 
expanded this visual app to fill our display. 

On the other hand, if the app supports 
bigger screens simply by stretching to fit 

the space, you can get clumsy interfaces 
such as the NHL app for the Detroit Red 
Wings or the UnderArmour fitness app 
– both shown on page 86. 

We kept downloading. Here’s another 
thing to keep in mind: apps take up space 
– especially games – and some Chromebooks 
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skimp on storage. The Samsung’s 32GB 
is less than most people get on their 
smartphones. Don’t go crazy if you don’t 
have the capacity. 

Turning to the apps that were ready for 
Chrome-time, we started with Asphalt 8, 
an Android racing game. It took up 1GB of 
internal storage (gulp). It ran full-screen and 
worked best in tablet mode, so we could 
hold the Chromebook Pro as if it were a 
steering wheel (it has an accelerometer and 
gyroscope), and tap one side of the screen for 
brakes, the other for speed.  We repeatedly 
wrecked our car as we careened around the 

game’s environment – we can’t blame that 
all on the occasional hiccup in the game. 
This is why people use game controllers or a 
keyboard and mouse. At least we confirmed 
you can play an Android game on Chrome. 

Next up was ArtCanvas, a drawing app. 
Although it said it was designed for phones, 
it looked normal on our Chromebook. We 
like to draw and were eager to see what the 
Chromebook Pro’s stylus could do. Samsung 
said it had designed the stylus experience 
to feel somewhat like pen on paper instead 
of point on glass. It still felt pretty slippery, 
but more notably, its pressure sensitivity 

seemed limited. Pressing harder gave a 
thicker line, while a lighter touch would give 
me a thinner one. If we wanted a darker 
colour, we’d have to add layers by going 
over an area repeatedly. We also tried a 
finger, which gave us a finger-width line in 
most cases, and as with the stylus, minimal 
pressure response. With everything still in 

Instagram’s Android app 
stays smartphone-sized on a 
Chromebook display, but such a 
visual app deserves more space

UnderArmour’s MyFitnessPal 
app overextends itself when 
viewed on a Chromebook

Not all Android apps stretch well 
onto a wider screen, as this NHL app 
for the Detroit Red Wings shows
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beta, we’re not making any declarations 
here, merely suggesting that the stylus might 
need further refinement.

Note-taking’s the thing
The stylus excelled at taking notes, though. 
As much as we treasure real keyboards, 

sometimes it’s just easier to write than to 
type, especially if you’re squashed into a 
commuter train or trying to be unobtrusive 
at a meeting. We used Google Keep to write 
and store notes – not surprisingly, the beta 
Chrome OS made this very easy to do. The 
stylus worked well as a simple pen, and 
Google Keep did a decent job of interpreting 
my scrawl and turn it into type.

The key takeaway: the Chromebook Pro 
(and its lower-end cousin, the Chromebook 
Plus) show how Chrome can evolve by 

following the pen-enabled Windows toward 
more intuitive input methods. That leaves 
just one platform – macOS – stubbornly 
resisting putting pen to PC. 

There was a time when merging Android 
and Chrome seemed crazy. Yet here we are 
now, poised to throw open the borders and 
let Android apps pass freely.

After our brief encounter, we can say 
Android apps on Chrome feel reasonably 
comfortable (if sometimes odd), and 
they are probably safer – at least for 
now. Android apps may open a lot of 
opportunities for Chromebooks, but they 
could also attract bad actors to this pristine 
platform. We might yearn for the good old 
days, when only novices and school kids 
cared about Chromebooks.

We can look forward to a slew of new 
Android-friendly hardware in the coming 
months. Reportedly, Google will also try to 
bring along as many older Chromebooks 
as it can, though all bets are off for those 
five years and older. We’re definitely 
holding onto Instagram and look forward 
to seeing how it and other Android apps 
migrate to Chrome. J

The ArtCanvas Android app lets you 
try the new stylus capabilities on the 
Samsung Chromebook Pro

The Asphalt 8 Android game requires 
over 1GB of storage space, which could 
tax some Chromebooks’ skimpy storage
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ometimes, just saving a tap 
or two can make you feel so 
efficient, if not actually more 

productive. This is the aim of Android’s 
new app shortcuts—small, pop-up shortcut 
buttons that appear when you long-press 
on a home-screen app icon.

Some of the available Android app 
shortcuts, which you’ll find on handsets 
running Android 7.1.1 or later, are more useful 
than others. For example, I could do without 
the ‘I’m feeling lucky’ shortcut in the Google 
Photos app, which simply opens a random 
snapshot. But a shortcut that lets you take 
one-tap scans of receipts? That’s interesting.

Here are eight of the more useful Android 
app shortcuts, from a quick way to free up 
storage space on your device to a shortcut 
that lets you record an audio note.

1  Free up storage space
One of the quickest ways to clear out the 
clutter on your Android phone is to delete 
any photos or videos you’ve already backed 
up to the cloud. With Google Photos, you can 

do so by opening the app, tapping the main 
menu button in the top-left corner of the 
screen, and then tapping Free up storage.

Or you can make an app shortcut and 
shave a few taps off the process: tap and hold 
the Google Photos icon on the home screen, 
then tap the Free up space app shortcut.

Bonus tip: To add an app shortcut to 
your Android home screen, tap and hold the 
shortcut, then drag it to an available spot.

2  Create a reminder
Android reminders are the perfect solution 
for my Swiss-cheese brain, so long as we 

Save yourself some taps while freeing up storage space, creating reminders, scanning receipts, 
recording audio notes, snapping a selfie and more. By Ben Patterson

8   Android app shortcuts 
that are actually useful
8

S

The reminder app shortcut for the Google 
Calendar app lets you quickly tie a virtual 
string around your finger

You can quickly free up a large swath of 
storage space on your Android device 
with this Google Photos app shortcut

21
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remember to set them. It helps if the process 
of creating reminders is super easy – ideally, 
nothing more than a tap or two.

Luckily, there’s a handy Android app 
shortcut for memory-challenged Android 
users like me. Just tap and hold the Calendar 
home screen icon, then tap the New reminder 
shortcut. Once you do, you’ll instantly 
jump to a blank reminder in Calendar. 

3  Go to a specific  
Messenger conversation
Tapping on the Messenger icon on your 
Android home screen generally takes you to 
the ‘all conversations’ screen, meaning you’ll 
have to tap again before you can actually 
start texting with someone. For a faster way 
to chat with a specific someone, tap and 
hold the Messenger icon to reveal shortcuts 
for three or four of your most recent 
conversations. To begin a new thread, tap 
the New conversation shortcut.

4  Scan a document
Google Drive’s Scan button makes it easy to 
quickly scan a receipt, a contract, or other 
document, but it takes a few taps – not 
particularly convenient, especially if you’re 
trying to quickly scan a receipt on the go.

The good news is that there’s an easier 
way to scan a document: tap and hold the 
Drive icon, then tap Scan. When you do, 
you’ll zap to Drive’s scanner viewfinder.

Bonus tip: When you scan a document 
using Drive’s app shortcut, the scan will 
be uploaded to the top level of your Drive 
directory. If you want your one-tap scans 
to go to another Drive folder, install a Drive 
scan widget from the Widgets screen (tap and 
hold an empty space on your home screen to 
get there), then specify a target directory on 
the widget’s set-up menu.

5  Go directly to  
your Play Music tunes
One of our pet peeves about the revamped 
Play Music app is that it puts the Google Play 
Music streaming service front and centre, 
while hiding your own tunes behind a tab. If 
you feel the same way, here’s an app shortcut 
you’ll like. Tap and hold the Play Music home 
screen icon, then tap the My library shortcut 
to skip Play Music’s streaming service and 
jump directly to your music collection.

6  Create a new audio note
When inspiration strikes, there’s not a 
moment to lose – you need to jot down that 

idea down before it disappears, and there’s 
no easier way to preserve a thought than 
to simply say it. If you’ve got Google Keep 
installed on your Android device, try this: 
tap and hold the Google Keep icon, tap 
New audio note, then speak your mind. Not 
only will Keep record your voice, it’ll also 
transcribe whatever you say.

7  Save the digits of a new contact
Trading business cards? So 2010. It’s much 
easier to tap the number of a new business 
contact directly into your Android phone, 
but it can be a bit awkward to tap to the New 
contact screen when you’re at a networking 
party, and you’ve got your phone in one hand 
and a drink in the other. Instead, just tap and 
hold the Phone or Contacts icon on your 
Android home screen, then tap New contact; 
in an instant, you’ll be ready to take down the 
details of your new connection.

8  Snap a selfie
It doesn’t have to be a two-step process to 
take a selfie with the stock Android camera. 
Instead of launching the Camera app and 
tapping the selfie button before snapping 
a photo, just tap and hold the Camera icon, 
then tap the Take a selfie shortcut. J

Save the details of a new contact in 
a flash with this app shortcut for the 
Android phone dialler

Wish you could skip Google Play Music’s 
streaming stations? This app shortcut 
makes it easy

Time for a selfie? Start snapping with 
this Google Camera app shortcut

Google Keep’s audio note shortcut makes 
it easy to dictate your ideas

You’ll be scanning more receipts once you 
discover Google Drive’s app shortcuts

Messenger’s app shortcuts let you jump 
directly to a specific conversation

864
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oogle provides a free and powerful 
tool, Chrome Remote Desktop, 
that lets you connect to and 

control your Windows 10 PC over the internet. 
(It also works with Windows 7 and 8.) The 
computer has to be running Chrome, of 
course, and you also need a Gmail account to 
sign in to Chrome in order to use this feature.

Why would you want to do this?
Let’s say you have a computer at home or 
in the office that you leave powered on and 
connected to the internet continuously. 
Maybe there’s a document stored on it that 
you need to get, while you’re away from it. 
If that system is running Chrome Remote 

G
Desktop, then you can connect to it with your 
notebook, smartphone or tablet, and control 
it as if you’re sitting in front of it: so you 
could send the document back to yourself 
as an email attachment, or upload it to a 
cloud storage service such as Google Drive.

Or, what if you want to remotely start a 
program or process on your home or office 
computer that will take a while to complete, 

so that it will be finished when you return 
home or to the office?

Examples would be if you want to 
download a very large file to that computer, 
print a document that has several pages from 
that PC, or if you want to run a program that 
will take a long time to process something, 
such as compiling code you’ve written, or 
rendering out video you have edited. 

Howard Wen explains how to remotely control your Windows 10 computer via Google Chrome

Control a Windows 10 
PC remotely with Chrome

Remote Assistance is for when you and another person are 
both physically at your computers and one person wants to 
connect to the other’s (perhaps to perform technical support). 
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A third reason could be if you use a 
computer at home or the office to control 
and monitor webcams, lights or other 
devices. By connecting remotely to it with 
your notebook or mobile device, you can keep 
tabs on these things when you’re on the go.

Here are the steps to set up Chrome 
Remote Desktop on your Windows 10 home 
or office computer so that you’ll be able to 
connect to it over the internet:

1. Log into Chrome with your Gmail account.

2. Install the Chrome Remote Desktop app 
from the Chrome Web Store.

3. Pin the Chrome Remote Desktop app’s 
icon to the taskbar. This gives you quicker 
access to the app, and makes it more 
convenient to turn this tool on or off.

4. Launch Chrome Remote Desktop. 
Whenever you launch the app, you are 

presented with two types of remote 
connections. Remote Assistance is for when 
you and another person are both physically 
at your computers and one person wants to 
connect to the other’s (perhaps to perform 
technical support). For this guide, we’re 
focused on the second choice, which is in 
essence the ‘set it and forget it’ connection. 
To set up your computer so that you can 
leave it unattended waiting to be connected 
to by another computer or a mobile device 
of yours over the internet, click Enable 
remote connections.

5. Chrome Remote Desktop will forward 
you to download an installation file: 
chromeremotedesktophost.msi.

6. After you install this .msi file, the Chrome 
Remote Desktop app will direct you to enter 
at least six numbers of your choosing – this 
will be the personal identification number 
(PIN) you’ll need to type in whenever you 
want to remotely connect to this computer.

7. Now lets set up the other Windows 
10 (or Windows 7 or 8) computer. This 
system also needs to be running the latest 
version of Chrome, and have the Chrome 
Remote Desktop app installed. And you 
must be logged into Chrome on this PC 
with the same Gmail account. Launch the 
Chrome Remote Desktop app. You’ll see 
the name of your computer back at home 
or in the office listed under My Computers. 
Just click its name – the app will ask you 
to type in the six-digit PIN, and then it 
will make the connection between your 
notebook and home/office computer.

8. The Windows 10 desktop of your remote 
computer appears in the window of the 
Chrome Remote Desktop app. This window 
can be resized by dragging on its borders. 
It can also be maximised to full screen. If 
both computers have fast, reliable internet 
connections, the experience can feel 
almost like you’re sitting in front of your 
computer back at home or the office – 

1
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My Computers, and click the Disable remote 
connections button by it.

Final tips to keep in mind:
13. You should adjust the power settings 
of your remote computer so that it doesn’t 
go into sleep mode after you’ve left it 
unattended for a while. Otherwise, you 
might not be able to connect to it with 
your notebook or mobile device if it has 
gone to sleep.

Under Windows 10, you can turn off sleep 
mode under the Settings app. Click System 

and then Power & sleep. Alternately (and 
under Windows 7), you can access this under 
the Control Panel. Click System and Security, 
then, under Power Options, click Change 
when the computer sleeps.

It’s best to not leave your host PC’s 
connection to the internet exposed when 
you’re not needing to access it remotely. As 
a general rule, only turn on remote desktop 
access to a computer for a certain period of 
time when you (or trusted people you know) 
need to connect to it over the internet. Turn 
this feature off when you don’t need it. J

you can even hear sound coming from your 
remote computer.

You can input text, numbers, and other 
characters into an application on your 
remote computer by typing on the keyboard 
of your notebook. The remote computer 
doesn’t display its own mouse pointer; the 
your notebook’s cursor interacts directly 
with your remote computer – just point 
and click at whatever on the Windows 10 
desktop of your remote system.

9. To execute a Ctrl+Alt+Del key combo, 
or to press the Print Screen key, on the 
remote computer, you click buttons that 
will execute these functions; these are 
listed under the options menu of the 
Chrome Remote Desktop app.

10. To disconnect from your remote 
computer, click the icon to the right of 
the options menu.

11. Google provides free Android and iOS 
apps that you can use to control your 
remote computer with your smartphone 
or tablet. They let you use your phone’s 
or tablet’s virtual keyboard to type on 
your remote computer.

By default, these mobile apps show 
the mouse pointer that’s actually on your 
remote computer’s Windows 10 desktop. 
You control it by swiping the touchscreen 
of your mobile device. This remote cursor 
can be turned off; doing this then enables 
you to control your remote computer 
by tapping icons and other elements of 
the Windows 10 user interface that you 
would normally click on with a mouse or 
touchpad button.

12. When you no longer want your remote 
computer to be accessible over the internet, 
launch the Chrome Remote Desktop app on 
it, find this computer’s name listed under 

13

12

10
8
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Jim Martin shows how to remove Windows applications with ease

odern Windows laptops, tablets and 
PCs fi tted with solid-state drives can 
have limited storage, so it’s more 

important than ever to keep a clean house and 
remove unwanted or unused programs. Not only 
will this free up precious storage space but it 
can make your device run faster because those 
programs often start up with Windows.

The uninstaller provided with Windows is 
functional, but it can also be very slow and is 
somewhat lacking in features. Plus, it doesn’t 
always do a thorough job and can leave fi les and 
shortcuts behind. However, here are uninstaller 
programs, which should ensure an application 
can be completely removed from your computer.

BEST UNINSTALLER PROGRAMS 

M
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IObit Uninstaller
Price: Free
Download link: tinyurl.com/zy5hsph

IObit Uninstaller is one of the best uninstall 
tools and can remove programs from your 
hard drive, with none of the usual Registry 
clutter and junk fi les often left behind.

The clean-up process has two stages. 
First, you launch the unwanted application’s 
uninstaller and let it do its work. Secondly, 
IObit Uninstaller’s ‘Powerful Scan’ option 
checks your Registry and hard drive for 
remnants that the program might have been 
left behind. These are then displayed for your 
approval, and you’re able to delete anything 
the application has discovered in a click.

There’s also a section where you can 
identify and remove any unwanted browser 
toolbars, and will tell you which are safe to 
leave on your PC. Also, you can easily remove 
Windows updates, but be careful to ensure 
these are not needed before doing so.

Before uninstalling anything, you get the 
option to create a Windows Restore Point 
so you can roll back in case you end up 
uninstalling something critical or something 
you realise you actually needed.

Revo Uninstaller
Price: Free; Pro version £17
Download link: tinyurl.com/h92yug4

Revo Uninstaller provides a number of 
ways to track down and list programs you 
no longer need and a simple means of 
removing them. In standard mode, available 
applications are listed ready for removal, but 
a search facility is also available for those 
with lots of applications installed.

In Hunter mode, program shortcuts 
can be dragged and dropped onto a target 
area to remove them, or by dragging the 
target onto an unwanted program’s icons 
or titlebar. We found this a little hit and 
miss, but it’s a nice extra. There’s also a 
fi le shredder and an option to download a 
portable version of the program that you 
can run from a USB fl ash drive.

The free version comes with free tech 
support and supports Windows 10, but there’s 
a Pro version with even more features, 
including the ability to forcefully uninstall 
a program, queue up several programs for 
automatic removal and extended scanning 
for leftovers. The latter has been shown to 
work well, and makes the £17 price for a 
single PC seem pretty good value.
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AVG TuneUp
Price: £34.99 per year
Download link: tinyurl.com/pmmz92v

The ability to uninstall programs is a small 
part of AVG TuneUp, which has been updated 
for 2017. As the name suggests, its aim is 
to improve your PC’s performance as well 
as freeing up disk space. In fact, in addition 
to the uninstaller module, which looks like 
the Windows one but also tells you the 
performance impact of each program on your 
PC, it can also tell you where large fi les are 
located on your hard drives so you can either 
back them up and delete them or simply 
understand what’s taking up all your storage.

TuneUp will also scan the Windows 
Registry and remove clutter, fi nd and 
delete duplicate fi les, securely delete any 
fi les you want to erase and fi nd temporary 
and unnecessary fi les to delete and free 
up storage space.

A new feature in the latest version is 
Sleep Mode. This works with the Startup 
Manager and displays a list of all the 
programs that are draining your computer’s 
performance. You can put certain programs 
to ‘Sleep’ to stop them using resources, but 
reactivate them with a single click. It’s a 
better solution than uninstalling programs 
you may want to use later, or stopping them 
forever starting with Windows which can 
make certain programs unusable.

CCleaner
Price: Free; Pro version £19.95
Download link: tinyurl.com/hnmonqg

You may know of CCleaner for its ability to 
remove graphics card drivers and clean up 
the Registry, but it can also uninstall Windows 
apps and programs. You’ll fi nd the list of 
installed applications in the Tools > Uninstall 
section. It does a decent job of clearing up 
all the loose ends (which Windows’ built-in 
installer occasionally doesn’t), and it comes 
with a selection of useful extras such as a 
duplicate fi le fi nder, a fi le shredder and a 
Windows start-up program manager.

There’s a Pro version of CCleaner 
which costs £19.95 and includes real-
time monitoring, scheduled cleaning, 
automatic updates and premium support, 
but the free version should do pretty 
much everything you need.
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Wise Program Uninstaller
Price: Free
Download link: tinyurl.com/q2h4axe

Wise Cleaner claims its Program Uninstaller 
doesn’t require installation, but the fi rst 
thing it asked us to do was choose the folder 
in which to install it. Aside from this slight 
annoyance, the software is free and has a 
handy context menu option that adds the 
option to use the tool to uninstall a program 
just by right-clicking on its shortcut icon.

It’s basic compared to the most fully 
featured here, but it does have a sometimes-
useful Forced Uninstall option, which can help 
when a program’s offi cial uninstaller is broken 
and refuses to uninstall the software. J

PC Decrapifier
Price: Free
Download link: tinyurl.com/jxg29vg

We love PC Decrapifi er’s no-nonsense name, 
plus that it’s free. There are, however, options 
to donate a small amount of money to 
support the developers rather than sneaky 
‘Free download’ links that refer to the fact 
you can merely download the fi le for free but 
have to pay if you want to use the program.

The interface is straightforward to 
use. On our test laptop it couldn’t fi nd 
any ‘crap’ or ‘questionable’ software, but 
if you click the Everything Else tab you 
will fi nd all the programs available for 
uninstallation. The whole application is 
self-contained, so you can run it from a 
USB fl ash drive. Like all others here, it’s up 
to date and supports Windows 10.
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Breathe new life into your motherboard by upgrading the BIOS. Thomas Ryan shows how

Update your system’s BIOS

A tiny BIOS chip lurks inside every computer, sitting on your 
motherboard to breathe life into your system when you press the 
power button. BIOS stands for basic input and output system, and 
the BIOS chip initialises all the other devices in your PC, like the 
CPU, GPU, and motherboard chipset. A few years ago, motherboard 
manufacturers – in partnership with Microsoft and Intel – 

introduced a replacement for traditional BIOS chips dubbed UEFI 
(Unified Extensible Firmware Interface). Almost every motherboard 
shipping  today has a UEFI chip rather than a BIOS chip, but they 
both share the same core purpose: preparing the system to boot 
into the operating system. That said, most people still call the 
UEFI the ‘BIOS’ because of the familiarity of the term.

Why you should (or shouldn’t) upgrade your BIOS
Understanding your UEFI is important, so you can understand 
how (and if) to take advantage of the feature updates and bug 
fixes that come with the BIOS updates offered by motherboard 
manufacturers. Your motherboard likely uses whatever firmware 

revision that the motherboard manufacturer was on back when 
it was built. Over the lifespan of a motherboard, manufacturers 
release new firmware packages or BIOS updates that will enable 
support for new processors and memory, or solve commonly 
reported bugs. The only real reason to update to a newer firmware 
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Upgrade the BIOS
When you boot up your PC, you’ll see text that informs you 
which button to press to enter the UEFI BIOS. Press it. (The 
exact button needed, and the design of every motherboard’s 
actual UEFI control panel differs, so these instructions will be 
more guideposts than step-by-step instructions.)

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

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

From there, launch the UEFI’s firmware update tool or flashing 
tool and back up your PC’s existing firmware to your flash drive. 
Then use the same UEFI utility to select the new firmware image 
you downloaded from its location on the flash drive. Running the 
firmware update utility should take just a couple of minutes, but 
make sure not to shut off your PC during this process. This is 
critical. Once the flashing process finishes, restart your computer 
and your updated PC BIOS is ready to rock.

revision, however, is to solve a bug in your 
UEFI or to upgrade to a CPU that’s newer 
than your motherboard.

Some people like to regularly check for 
and update their UEFI firmware packages 
just to stay up to date. This is a risky practice, 
given that the firmware updating process can 
potentially brick your motherboard in the 
same way that flashing a custom ROM on to 
Android phone can brick the device. It’s best 
not to update your UEFI firmware unless 
there is something specific that the updated 
firmware offers that you need.

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

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

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

Some manufacturers offer utilities that can update your UEFI 
chip from directly inside Windows by running an .exe file, but 
we recommend using one of the two methods above to avoid 
any problems. Again, updating your PC’s BIOS can provide many 
benefits, but it’s important to understand the risks. Don’t touch it if 
there isn’t a clear, compelling reason to update your UEFI firmware. 
That said, if you want to drop in a newer CPU into an older 
motherboard, it’s clear that a BIOS update lies in your future. J
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How to: Install and use Bash shell on a Windows PC

 

Mark Pickavance reveals how to use the Windows Subsystem for Linux to install Bash shell

Install and use Bash shell on a Windows PC

Microsoft has come a long way since 2001, when then CEO, Steve 
Ballmer infamously called Linux ‘a cancer’. The more pragmatic 
Microsoft of this era now accepts the commercial reality that more 
people now run derivatives of Linux (Android, Ubuntu, and so on) 
every day than use Windows. Windows 10 is more friendly to Linux 
users than ever and here we explain how to install and use the Bash 
Shell, and some commands those new to Bash will want to try.
Not long ago Microsoft toyed with the idea of building its own Linux 
distro. That notion morphed into Project Astoria, a technology 
designed to enable Android apps to run on Windows.

Astoria was ultimately scrapped because it would have 
eliminated any reason for Universal Windows Platform (UWP) apps 
to exist. Instead, Microsoft took an alternative approach to provide 
some of the functionality overlap they needed, without delivering a 
full-blown branded Microsoft Linux solution.

Windows Subsystem for Linux (WSL) was designed with the 
cooperation of Canonical (Ubuntu) and provides a complete Linux 
subsystem for Windows 10, allowing command line compatibility 
through the Bash command shell. Just to be clear; this doesn’t 

allow applications that use the X-Windows GUI on Linux to run on 
Windows. Though, it is possible to redirect the graphical calls to 
an external X server, enabling some to run under Windows 10.

What it does out of the box is to run all the standard Bash 
commands that are either used directly at the command line 
or in scripts. Theoretically, it can run text-based tools built for 
Linux, and compile Linux source code into executables, or run 
interpreted code like Python, for example. 

That’s enough Linux to do many of the typical computing 
chores that developers and system admins need to do every 
day in hybrid Windows/Linux environments.

Why install Bash on Windows?
The obvious question you might be asking is why not just run 
a complete copy of Ubuntu or another Linux flavour using a 
virtual machine? While taking that path does offer X-Windows 
GUI compatibility, that’s also a much more resource demanding 
option than WSL. As the virtual machine will parallel many 
functions that Windows 10 already provides inherently.
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With WSL Microsoft built a layered solution through a 
Linux‑compatible kernel interface sitting between Windows 
10 and the Ubuntu image Canonical provided. Because of the 
way the WSL is designed as distro‑agnostic, it’s probable that 
Microsoft will support other Linux flavours in the future. 

With the WSL is working in the same code space as other 
Windows subsystems any Linux command, app or code can 
also work directly with the NTFS file system, without the need 
to define shared storage space for data to pass from one 

environment to another. On the flip side, this facility is technically 
still in ‘beta’, and there may be code or commands that don’t 
work fully in the current release. Hopefully, these issues will be 
addressed as they’re revealed. 

Depending on your specific needs, having a Bash command 
line on Windows 10 is either a wonderful thing or another 
feature you won’t use. Though, it does strongly hint that 
Microsoft is truly coming to terms with its place in the 
post‑Windows world of computing.

Install Linux on Windows 10
Your PC or laptop must have Windows 10 
64‑bit installed, and it must be at least 
the Anniversary Update (or a newer 
release). To install WSL you must first 
enter ‘Developer Mode’.

The switch for that is in the Settings 
app under ‘For Developers’. Apparently, 
developers are living dangerously by 
installing software that didn’t come from 
the Windows Store, warranting a warning 
confirmation before the mode is activated.

After this Windows 10 will suggest you 
reboot, but ignore that suggestion for now.

Microsoft still hasn’t come to terms with the 
idea of a single place for settings so the old 
control panel now needs a visit.

In Programs and Features you use the 
option to turn said features on and off, and if 
you’re in Developers Mode you’ll have some 
extra options including ‘Windows Subsystem 
for Linux (beta).

After ticking that, Windows will suggest you 
reboot, and this time around you should.

When Windows restarts it appears 
nothing has changed, mostly because 
little has. However, if you type ‘bash’ into 
Windows search, along with the dictionary 
definition of the word, an executable file 
called ‘bash.exe’ will, be listed.

Running this will bring up a command 
window to complete the WSL installation.
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Some Bash Commands to try
With WSL installed, you may want to try out a few commands in 
the Bash shell.

ll /mnt/c
Lists the files in the C: drive, use ll /mnt/d if you want to see in D:

Lsb_release –a
Details what release of Ubuntu the installation is using

sudo apt-get update
sudo apt-get upgrade
Updates the package list from Ubuntu, and then upgrades those 
parts identified as already installed.

vi
Launches the vi text editor, or you can try nano instead.

The commands ‘cd’ and ‘mkdir’ are the same in Bash as identical 
to those in Windows (DOS), where the copy command is ‘cp’, 
del is ‘rm’ and move is ‘mv’. If you want a complete collection of 
supported commands any Linux reference will cover the majority, 

The executable runs a script that requires the 
inputting a ‘y’ to confirm WSL install. Once 
initiated the download process is reasonably 
rapid, and after completion you’ll be asked 
to provide a username and password.
For those using the Anniversary Update 
get ‘Trusty Tahr’ 14.04 LTS, and those on 
the bleeding edge of Windows 10 releases 
are rewarded with ‘Xenial Xerus’ 16.04 LTS 
version of Ubuntu.

Those desiring the signature Ubuntu 
experience can even go download the official 
monospace font (font.ubuntu.com) for 
inclusion in Windows, and use in the shell.

Once the installation is complete Bash will 
get an icon, appear on the list of applications 
and be available to be launched in the 
myriad of ways Windows 10 allows.

Inside the Bash shell you can use ‘ls 
– alg’ instead of ‘dir’, along with all the 
other familiar Linux commands such as 
grep, awk, sed, sudo, and so on.

You can even put Bash commands in 
PowerShell scripts, by putting ‘bash’ in 
front of them, as per: bash sudo apt 
install git.

But probably the most important 
command they included is ‘apt-get’ as it 
allows you to install software from the 
Ubuntu software repositories, just like 
any standalone Ubuntu installation.

their command syntax and associated parameters. It’s worth noting 
that Linux is case sensitive, and so when referencing files and folders 
you must use case accurate naming. J
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How to: Show the taskbar on one display in Windows 10

 

If you use a multi-monitor set-up but want the taskbar on a single display, Ian Paul shows what to do

Show the taskbar on one display in Windows 10

Windows 10 has some nice features for multi-monitor set-ups. One 
of which is the ability to display the taskbar on only one monitor. 
Changing this setting really comes down to preference. 

Sure, there are some good reasons to keep the taskbar on both 
monitors. Since the Anniversary Update, for example, the taskbar 
clock is displayed on both monitors. For gamers or people watching 
a movie that creates an easy way to keep an eye on the time.

Nevertheless, some people prefer the cleaner look of having 
the taskbar on a single display. In Windows 10, this is really easy 
to set up, but first let’s make sure we’ve got the right display 
chosen as your main monitor. Once you’ve switched, the taskbar 
will only show up on your primary display.

We’ll use our set-up as an example. We have a laptop on our 
left and a larger external display right in front of us. Although the 
laptop is the actual PC, we set the external display as the primary 
one. Thus, the main version of the taskbar with the notifications 
area and the Action Center are where we need them to be.

Go to Start > Settings > System > Display. In this case, the 
external display is labelled as ‘2’ and the laptop display is ‘1’. 
To make ‘2’ the main display we’d highlight it and then check 
the box labelled ‘Make this my main display’.

Now that’s taken care of, go to Settings > Personalisation 
> Taskbar, and scroll down to the Multiple displays heading. 
Switch to Off the slider labelled Show taskbar on all displays, 
and that’s it. Enjoy the more spartan look of a single taskbar 
on your multi-monitor set-up. J

Display settings

Turn of the taskbar
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How to: Set up a VPN for secure and private browsing

 

A VPN is perfect if you’re concerned about online privacy. Roland Waddilove shows how to set one up

Set up a VPN for secure and private browsing

If you’re concerned about online privacy or are trying to access 
content that is blocked in the country you’re in, you might be 
interested in using a VPN (virtual private network). For starters, 
it prevents people from spying on you while you use the internet, 
which is useful if you travel with a laptop, smartphone or tablet 

and access Wi-Fi hotspots in public places. It does the same thing 
when you’re using the internet at home or in the office.

A VPN can also be used to make it appear as if you are located 
in another country. This can unlock services that are blocked from 
your real location, for example, you can watch catch-up TV such 
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as BBC iPlayer while on holiday or a business trip abroad. Some 
VPNs even let you watch US Netflix in the UK.

We’re using NordVPN to illustrate the process of installing and 
setting up a VPN. This process can be applied to many other VPN 

services but with slight variations. NordVPN (tinyurl.com/zbmqudr) 
is our favourite service, but it’s a paid-for option so might not 
suit everyone, and there are alternatives available with different 
benefits that you might want to explore if you’re not sure. 

How to use a VPN
First, sign up for the service of your choice 
and download it. Most have three tiers, 
depending on how long you want to commit 
for, and have a money back guarantee that’ll 
reassure you if you aren’t completely sure 
whether a VPN is going to work for you. Once 
you’ve signed up, you’ll need to download 
and install the app on your Mac or PC. Then, 
launch the app to get started.

Once the app is open, you’ll want to 
choose a server to connect to. You might 
see a list of countries or a map. In the case 
of NordVPN you can choose to see the 
servers in either view.

The location of the server you connect 
to is then your virtual location, meaning the 
internet thinks you are in that location right 
now. That’s why the server you choose will 
largely depend on what you want to use the 
VPN for. If you want to connect to US Netflix 
you’ll need to choose a US-based server, or 
for BBC iPlayer you’ll need a UK-based server. 
Of course, it’s important to note that doing 
so goes against both services terms and 
conditions so do so at your own risk.

Once you’ve chosen which server suits 
you best, you’ll need to connect to it. 
NordVPN has a big button at the top that 
allows you to connect to the server when 
you’re ready and disable the connection 
at any time. Most VPN services have a kill 
switch that will terminate your connection 
and continue to protect your privacy if the 
VPN server itself gets disconnected, too.

To test whether the connection is 
working, you can use BrowserSPY’s 
Geolocation page (tinyurl.com/zfqg3s5) to 
see where your IP address location is. It 
should be roughly the location of the server 
you chose, rather than your actual location. 
If it is, your VPN is working. J
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How to: Enable two-factor WhatsApp authentication

 

WhatsApp has added a new security feature to its apps. Martyn Casserly explains how to get started

Enable two-factor WhatsApp authentication

Keeping your communication apps secure is an increasingly diffi cult 
task these days, thanks mainly to the various scams and hacks that 
have been taking place. One strong defence against identity thieves 
is adding two-factor authentication, which requires your phone and 
a security code. Google, Apple, Twitter, PayPal, Yahoo and others 
already offer this service and WhatsApp is the latest to join the 
club. It’s an easy way to ensure that your messages remain private, 
and one we recommend setting it up immediately. .

Traditionally, you would secure an account with a password. 
While this is okay, it’s not that diffi cult for hackers to overcome this 

particular method, as the numerous email hacks that get reported 
in the news prove. Companies such as LastPass offer more robust 
password generation and protection, which is certainly worth 
exploring, but a quick and easy fi x is two-factor authentication.

As the name suggests there are two elements to the process. 
Usually this involves entering your password as normal and then 
receiving a text message to your phone which includes a passcode 
that you’ll also need to enter. It might seem cumbersome at 
fi rst, but the extra step makes a huge difference to the level of 
protection on your account.
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This, of course, is an area where hackers 
could try to gain access to your account, 
so WhatsApp points out that unless you’ve 
directly requested an email to disable your 
account (or received the one from the initial 
setup), then you should on no account click 
on any links in emails that you might be 
sent, as these could be fake.

That’s it. You’re all set up and secure. 
Now when you want to use WhatsApp you’ll 
need to enter the passcode number. It takes 
a little getting used to, but security has its 
costs. Those few extra seconds might seem 
a drawback now, but losing control of your 
account can be an almighty headache, so 
we think it’s worth the trade-off.

If you decide that two-factor 
authentication isn’t for you, then can always 
turn the feature off by going back to the app 
and selecting Settings > Account > Two-Step 
verification, then choosing the Disable option.

With your account secure you’re now free 
to enjoy the app in private. J

Setting up the feature
Enabling two-factor authentication on 
WhatsApp is very easy. First, check that 
you’re running the latest version of the app. 
You can do this by going to the Google Play 
Store or Apple App Store and see whether 
there are any updates pending.

If you’re running an Android phone, 
launch WhatsApp, then tap the three-
dot menu in the top right-hand corner. 
This opens a menu from which you need 
to select Settings followed by Account > 
Two-step verification> Enable.

For iPhone users it’s a very similar 
process. Open WhatsApp then select Settings 
> Account > Two-Step verification > Enable. 
Next, you’ll be asked to enter a six-digit 
passcode, then confirm it by entering the 
number again. It’s very important that you 
remember this number as, in essence, it is 
your new password. You’ll then be prompted 
to enter an email address. WhatsApp will use 
this to send you a link that you can use to 
disable the Two-Step authentication if you 
ever lose or forget your passcode.
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How to: Secretly read your Facebook messages

 

Martyn Casserly shows how to disguise the fact you’ve read any messages you’ve been sent

Secretly read your Facebook messages

Read Facebook messages  
on an Android or iPhone
When you send a message on Facebook 
Messenger you’ll see a blue circle with a tick 
inside appear next to it. Then, if the recipient 
opens it, this will disappear. That’s how you 
know it’s been read. Facebook doesn’t have 
a setting that allows you turn off the read 
receipts the sender receives when you open 
up a message from them, but there are 
workarounds that can give you some control 
over this feature.

The most effective way of stopping read 
receipts is to prevent the app itself talking to 
the internet. To do this you just need to use 
Airplane mode. When you want to read the 
message but don’t want the sender to know 
the first thing to do is turn on the mode. 

On Android this is found in the settings menu you drag down 
from the top of the screen, or from the Settings app itself where 
it might be called Flight mode.
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Click the Add to Chrome button and the 
extension will install. You’ll see a blue circular 
icon appear to the right of your search 
bar and if you click on it there are various 
options offering a more granular control over 
how Messenger behaves. 

Firefox users can try Message Seen 
Disable, which does the same job. To install it 
open up a new tab in Firefox, click the three 
lines up the top-right corner, then select 
Add-ons from the menu that appears. Now 
search for the app and click the Add to 
Firefox button.

So there you go. The words Facebook and 
privacy might seem at odds with each other, 
but at least using these tips you can claw 
back a small amount of privacy. J

iPhone users can swipe up from the bottom of the screen and 
then tap the aeroplane icon on the left hand side.

With Airplane mode engaged you can now open the Messenger 
app, read the messages, and the sender won’t know you’ve seen 
them. Close the app, turn Airplane mode off and you’re free to 
carry on as you were.

Read Facebook messages  
on a web browser
Just like on the mobile side of things 
Facebook doesn’t provide an easy way for 
you to hide the fact you’ve read a message. 
That’s where third-party plug-ins for your 
browser come in.

If you use Chrome, then there are a fair 
number of choices. Open up a new tab then 
click on the colourful square grid in the upper 
left hand corner marked Apps. This opens a 
menu of Chrome and Google related options.

Double-click on the Web Store icon and 
then search for Unseen. This is a clever 
extension that will automatically block read 
receipts being sent when you open a message. 
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How to: Set an Android smartphone to unlock itself

 

Ben Patterson reveals five alternative methods to unlock an Android handset

Set an Android smartphone to unlock itself

There has to be an easier way for your Android phone to recognise 
you besides a passcode, a PIN or a pattern lock. A fingerprint 
reader is a good start, but they still have a way of failing even 
when you swipe your fingertip perfectly on the sensor, thus forcing 
you to enter a PIN or swipe pattern to unlock your own device.

The good news is that Android offers a series of clever ways 
of unlocking your device without passcodes, patterns or fingertip 
swipes; the latest handsets, for example, can keep themselves 
unlocked while they’re riding in your pocket. You can also set 
Android to recognise your face or your voice. Finally, your phone 
can unlock itself whenever you’re home, at work or near a 
‘trusted’ device such as your Bluetooth car radio or an NFC sticker.

We tested the following settings on a phone running on Android 
7.1.2; the settings on your handset may differ depending on its 
make and model, or the version of the OS you have installed.

Keep your phone unlocked while it’s in your pocket
You were just tapping on your Android phone a minute ago, you 
slipped it back in your pocket or in your purse, and now you need 
your phone for one more thing. You pull out your handset and you 
need to unlock it yet again.

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

To do so, tap Settings > Security > Smart Lock, confirm your 
screen lock, tap On-body detection, then flip the On switch.

Be warned that the on-body detection setting could leave your 
phone vulnerable to a thief who grabs your phone out of your 
hand, or a pickpocket who lifts your handset from your purse. 
Indeed, most of the ‘smart lock’ settings we cover here have their 
own pitfalls and vulnerabilities, so if you’re really paranoid about 
security, you might want to stick with a PIN, a passcode or touch ID.

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

Tap Settings > Security > Smart Lock > Trusted places, then tap 
Add location. You can then pick a place – your home, for example 
– by swiping on the map with your finger, or tap the Search button 

Android’s on-body detection feature 
will keep your phone unlocked while 
it’s riding in your pocket, a purse, or 
anytime when it’s on you
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to search for an address. Once you’ve picked one or more ‘trusted’ 
places, your Android phone will stay unlocked whenever you’re 
within a few minutes walk of the addresses you’ve selected – 
pretty handy if you’re living alone or you work at an office with 
trustworthy colleagues. Then again, if you’re sharing space with a 
curious toddler or your office culture is akin to Game of Thrones, 
Android’s trusted places feature might not be for you.

We recommend only enabling one smart lock setting at a time; 
turning them all on at once might leave your phone vulnerable.

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

Android’s ‘trusted device’ setting will leave your phone 
unlocked whenever it’s in range of a trusted Bluetooth device 
such as a speaker, headset or car stereo. Bluetooth transmission 
can still have a pretty decent range – anywhere from 30- to 100m, 
depending on the device, nearby interference, and other factors.

If 30m still sounds like too large an area in which to keep your 
phone unlocked, you can zoom in even further by using an NFC 
sticker as your trusted device. NFC (near field communications) 
signals only have a range of about 20cm, meaning your phone 
would instantly lock itself once it wandered less than a foot from a 
trusted NFC sticker. Since NFC stickers are relatively cheap (you can 
get a 10-pack for about £6 or so), you could put multiple stickers 
around the house; for example, near your PC, on your bedside 
table, or anywhere else you regularly place your phone.

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

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

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

Once that’s done, lock your phone, face the screen and press 
the Wake button. If all goes well, your Android phone should 
recognise you and unlock itself.

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

Tap Settings > Security > Smart Lock > Trusted voice, then follow 
the prompts to set your Android device to unlock itself when it 
hears you say “OK Google.” If you haven’t already, you’ll need to 
train your phone to recognise your voice by saying “OK Google” 
three times. All set? Lock your phone, then say, “OK Google.” A 
‘Listening...’ prompt will appear on the screen; you can either go 
ahead and say a voice command, or tap to dismiss the prompt 
and swipe up to jump to the home screen. J

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

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

You can designate 
anything from a Bluetooth 
speaker to an NFC sticker 
as a trusted device

Once your Android phone 
knows your voice, you 
can say “OK Google” to 
unlock your handset
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How to: Get started with Google Assistant

 

No longer a Pixel exclusive Google’s Oracle can transform how you use Android, writes Derek Walter

Get started with Google Assistant

If you don’t have a Pixel, there’s now one less reason to look at it 
with envy. The Google Assistant is coming to many smartphones. 
Google has released it from the confines of the Pixel and is rolling it 
out to any device that runs Marshmallow (6.0) or Nougat (7.0). Yes, 
you could always get the Google Assistant in Allo, but it was limited 
in what was possible, and nobody wants to run a specific chat app 

for it. Now it’s ready to answer questions, find your photos, and 
connect more deeply to your Google data.

When it comes to your phone, prepare for a major enhancement 
in how you use Android. The Google Assistant is smarter and more 
capable than the standard Google app. Here’s what you ought to 
know about its capabilities and all the cool, new tricks you can do.

Assistant for (nearly) all
The Google Assistant comes to your phone through an update 
to Google Play Services. This allows the search giant to push it 
out directly, as Play Services includes APIs and other developer 
tools updated independently from the typically anaemic Android 
operating system device update process.

When it arrives, you’ll get a notification that you have a new 
friend in the Google Assistant. Just like with Google’s voice 
search, it can be summoned instantly with an “OK Google” voice 
command or by pressing and holding the home button. As for 
the basics, you can issues a series of voice commands or ask 
questions and expect a direct action or answer.

You don’t need a Pixel 
anymore to summon 
the Google Assistant
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A voice query gets 
you a quick answer 
and suggestions for 
further searches

The Google Assistant delivers 
sometimes richer results with 
the same queries that you’re 
used to. There’s also a ton that 
you can do if you tap into IFTTT.

Google’s AI companion will also 
deliver direct answers to search 
queries, whereas the previous 
voice search tool would generally 
offer up a series of blue links. 

Be aware that Google doesn’t 
always get it right. We’d say 99 
times out of 100 Google gives a 
reputable answer, with a lot of 
solid information coming from 
Wikipedia. However, if you’re 
doing academic research or 
something more involved you’ll 
want to do more than just ask 
Google, as convenient as it is.

Getting a sports score 
is quicker with a 
Google Assistant query

Keep asking questions and trying things out, as Google adds in 
new tools all the time. This especially applies to Screen Context, 
which will pull up relevant information by reading what’s on your 
screen when you long-press the home button. Just long-press 
home when you’re texting, or reading twitter, or reading websites. 
Give Assistant a couple seconds to process, then scroll down the 
screen to see relevant info cards.

Take control
There are two different doors that lead to the same room when it 
comes to customizing the Google Assistant. One is the Google app 
itself. Summon the assistant (long-press the home button), tap the 
overflow menu (three dots in the upper right), and choose Settings.

Touch your Google account at the top to access some specific 
data points for further customisation. Since Google knows pretty 
much everything about you, you may as well tell it your home and 
work address. You’ll also want to take a peek into the My Day and 
News sections, to customise what Assistant does when you ask 
“how is my day?” or “what does my day look like?”

This will allow you to ask the Google Assistant questions such 
as “how does my commute look?” You’ll also see more persistent 
predictions in the Google feed cards about such information based 
on what you’ve told the Assistant.

There’s also shopping list integration with Google Keep, which 
means you can leave the phone out and shout out things you need 
while digging through the fridge. You can even add multiple items 
at a time: “OK Google, add butter and milk to the shopping list. 

The Google Assistant is getting smarter all 
the time, so head to the settings to find out 
what it can do and perform customisations

Found a new place to 
check out? Use the Google 
Assistant to get more details

112_114 HT Google Assistant 263.indd   113 14/03/2017   16:37



114  www.pcadvisor.co.uk/how-to   June 2017

How to: Get started with Google Assistant

Add in some friends
As powerful as Google is, it doesn’t do everything. We all rely on 
numerous apps and services throughout the day to stay organised 
and get things done. The Google Assistant works with many, 
and gains support for new ones all the time. One of the best 
partnerships is with Google Photos. For example, you can ask for 
pictures of cats, and any felines from your photos roll will be right 
there. For this and other searches we find that a general query 
will first pull up images from your Google Photos account. But as 
you can see from the screen (right), you can then elect to go to a 
more general search afterwards.

Get ready for cats galore, 
thanks to Google Photos

Get all the news that’s 
fit to hear inside of 
the Google Assistant

Fun and games 
are also a key 
part of the Google 
Assistant

But in some other moments 
all you want is a little fun. 
The Assistant will read you a 
poem, pull up a fun piece of 
trivia, or of course you can get 
the latest on the weather for 
anywhere in the world.

To pass the time, check out 
the trivia games that are hiding 
inside. You can tell Google that 
you want to play trivia, and then 
you’ll be able to partake in a quick 
game to test your knowledge.

Google’s ambitions for the 
Assistant are big, as the version 
that lives on phones is starting to 
take on more of the smart home 
capabilities that you get in Google 
Home. It’s the living, always-
learning and available component 
of the Google Assistant that 
makes it such a compelling 
application to have on your phone. 
Experiment, ask a lot of questions, 
and above all be willing to farm 
out some functions to your new, 
digital aide. Like any good piece 
of technology, you’ll wonder 
how you got on without it. J

A round of trivia is a nice 
way to challenge your brain

Useful and fun tips
There are some moments where the Google Assistant really shines, 
and shows you the power of artificial intelligence. From the settings 
you can choose which news and sports updates you want to hear, 
which can be triggered with a “OK Google read me the news” 
command. It’s a refreshing way to get updated on what’s going on 
without falling into the wormhole of Twitter.
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How to: Format a microSD card in Linux

 

Swapnil Bhartiya shows how to format a microSD card, SD card and any USB storage device

Format a microSD card in Linux

1. Plug in your removable flash drive and run the ‘lsblk’ command 
in a terminal window. Here is the output of the ‘lsblk’ command on 
our system where ‘sdb’ is the flash storage:
NAME   MAJ:MIN RM  SIZE RO TYPE MOUNTPOINT

sdb    8:16   1  3.8G  0 disk 

├─sdb2   8:18   1  2.4M  0 part 

└─sdb1   8:17   1  1.5G  0 part /media/sandisk

2. There are many command line tools to do the job, but lately 
we started using ‘parted’ more, so that’s the utility we will be 
using for this tutorial. Run the ‘parted’ command with the name 
of the block device that you want to format. In this case, it’s 
‘sdb’. (Be careful with the name of the block device because you 
might end up formatting the wrong drive.)

3. Exchange ‘sdb’ with the name of your block device in the 
following command:
sudo parted /dev/sdb

4. It will ask you to enter the password for the user and you 
will notice that parted replaces the username and $ sign, which 

means you are running the parted utility. First, let’s create a 
partition table. In this case, we are using MBR:
(parted) mklabel msdos

5. Once the partition table is created, you can create partitions on 
the drive. We will be creating just one partition:
(parted) mkpart primary fat32 1MiB 100%

6. Then set the boot flag on it:
(parted) set 1 boot on

7. Exit the parted tool:
(parted) quit

8. Now we need to format this partition as fat32. First, check if the 
partition has been created successfully. Run the ‘lsblk’ command 
and verify a new partition on ‘sdb’. Next, format it as fat32:
sudo mkfs.vfat /dev/sdb1

Just exchange ‘sdb1’ with the partition of your drive. Make sure 
to format the ‘partition on ‘sdb’ and not ‘sdb’ itself. You can now 
you can go ahead and start using the removable drive. J
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Download the latest software from the PC Advisor Software  Downloads Zone

Available in print and digital formats, 
and featuring latest news, reviews, 
group tests, features and tutorials, PC 
Advisor magazine is simply the best 
technology magazine you can buy.

In every issue we bring you 
software downloads through the 
PC Advisor Download Zone.

All software downloads can be 
found in a central location. To make 
things as easy as possible, we have 
removed the need for individual codes 
to download or register each program.

The only code you’ll need is 
DOWNLOAD1215, which you can 
enter at the following page:
 
pcadvisor.co.uk/magazine/download
 
Once logged in, you’ll be able to 
browse the software on offer or 
search for something specific 
using the search box, or click the 
Downloads link at the top of each 
page and browse by category.

The Downloads Zone has hundreds 
of great programs and apps that are 
just a click or two away.

Reader software downloads zone

DOWNLOADS ZONE
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Prices listed are those quoted by the distributor 
or manufacturer and include VAT. They are 
intended only as a guide.

If you’re interested in purchasing one of the 
products reviewed here then please contact the 
manufacturer or supplier directly, mentioning 
both PC Advisor and the issue in which you saw 
the product. If it won’t supply the product as 
reviewed, contact us at jim_martin@idg.co.uk.

Manufacturers are under no obligation to 
feature reviewed products on their websites. 
Our recommendations are for guidance only.

Star ratings are awarded at the time of 
the original review and given in relation to the 
market competition at that time.

PC Advisor’s charts rank and rate the best products every month. If you’re looking 
to buy the latest and greatest kit, look no further than our 100-plus reviews
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HEAD TO TINYURL.COM/P82TEPF FOR OUR BUYING ADVICE

Best laptops
Dell XPS 13 9360 Lenovo Yoga 710 (11in) Asus ZenBook UX310UA Dell Latitude 13 7370 HP Envy 13

Price £999 inc VAT £549 inc VAT £699 inc VAT £1,079 inc VAT £799 inc VAT

Website Dell.co.uk Lenovo.com/uk Asus.com/uk Dell.co.uk Hp.com/uk

Build rating

Features rating

Value rating

Performance rating

Overall rating

Processor 2.7GHz Intel Core i7-7500U Intel Core M3-6Y30 2.3GHz Intel Core i5-6200U Intel Core m5-6Y57 2.5GHz Intel Core i7 

RAM 16GB DDR3 8GB LPDDR3 8GB DDR4 8GB 8GB DDR3

Storage 512GB SSD 128GB SSD 128GB SSD, 500GB HDD 256GB SSD 256GB SSD

Screen size 13.3in IPS 11.6in TN glossy 13.3in LCD 13.3in Infi nityEdge 13.3in matt

Screen resolution 3200x1800 1920x1080 3200x1800 1920x1080 1920x1080

Graphics Intel HD Graphics 620 Intel HD 515 Intel HD 520 Intel HD 515 Intel HD 520

Video memory N/A N/A N/A N/A N/A

Wireless 802.11ac 802.11ac 802.11a/b/g/n/ac 802.11ac 802.11a/b/g/n/ac

Ethernet Gigabit Gigabit Gigabit Gigabit Gigabit

Bluetooth     

USB 2x USB 3.0 1x USB 3.0 1x USB 3.0, 1x USB 2.0 1x USB 3.0, 2x USB-C 3x USB 3.0

FireWire     

Thunderbolt     

DisplayPort     

HDMI      

DVI     

VGA     

eSATA     

Media card slot     

Audio Headphone jack, mic Headphone jack, mic Headphone jack, mic Headphone jack, mic Headphone jack, mic

Optical drive N/A N/A N/A N/A N/A

Extras 720p webcam HD webcam 0.9Mp webcam HD webcam HD webcam

Operating system Windows 10 Home Windows 10 Home Windows 10 Home Windows 10 Professional Windows 10 Home

Bundled software None None None None None

Gaming scores Not tested Not tested Not tested Not tested Not tested

Battery 60Wh 40Wh lithium-ion 48Wh lithium-ion 34Wh 45Wh lithium-ion

Battery life 12 hours 30 mins 9 hrs 45 mins 8 hrs 10 mins 8 hrs 23 mins 1 hr 24 mins

PCMark 8 score 2499 4712 2097 2942 2657

Dimensions 304x200x15mm 281x195x14.9mm 323x223x19mm 304.8x210.5x14.mm 326x226x13mm

Weight 1.3kg 1.04kg 1.45kg 1.12kg 1.3kg

Warranty 1 year 1 year 1 year 1 year 1-year collect-and-return

FULL REVIEW TINYURL.COM/ZCTTZLO TINYURL.COM/ZSVR34C TINYURL.COM/ZYLAEF8 TINYURL.COM/HDHYG2P TINYURL.COM/HDAQHQX
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HEAD TO TINYURL.COM/P82TEPF FOR OUR BUYING ADVICE

Best laptops
Acer S 13 S5-371 Microsoft Surface Book Apple MacBook (2016) HP Spectre 13 Apple MacBook Pro (2016)

Price £549 inc VAT £1,299 inc VAT £1,049 inc VAT £1,299 inc VAT £1,4949 inc VAT

Website Acer.com/uk Microsoft.com/en-gb Apple.com/uk Hp.com/uk Apple.com/uk

Build rating

Features rating

Value rating

Performance rating

Overall rating

Processor 2.3GHz Intel Core i3-6100U Intel Core i5 1.1GHz Intel Core m3 2.5GHz Intel Core i7-6500U 2GHz Intel Core i5 

RAM 8GB LPDDR3 8GB 8GB LPDDR3 8GB DDR3 8GB LPDDR3

Storage 128GB SSD 128GB SSD 256GB SSD 512GB SSD 256GB SSD

Screen size 13.3in IPS 13.5in PixelSense 12in IPS 13.3in IPS 13.3in IPS

Screen resolution 1920x1080 3000x2000 2304x1440 1920x1080 1680x1050

Graphics Intel HD Graphics 520 Intel HD Graphics 520 Intel HD Graphics 515 Intel HD 520 Intel Iris Graphics 540 

Video memory N/A N/A N/A N/A N/A

Wireless 802.11a/b/g/n/ac 802.11a/b/g/n/ac 802.11ac 802.11ac 802.11a/b/g/n/ac

Ethernet     Gigabit

Bluetooth     

USB 2x USB 3.0 2x USB 3.0 1x USB-C 1x USB-C 1x USB-C

FireWire     

Thunderbolt     

DisplayPort     

HDMI       

DVI     

VGA     

eSATA     

Media card slot     

Audio Headphone jack, mic Headphone jack, mic Headphone jack, mic Headphone jack, mic Headphone jack, mic

Optical drive N/A N/A N/A N/A N/A

Extras HD Webcam Surface Pen 480p FaceTime Webcam 720p webcam

Operating system Windows 10 Windows 10 Professional macOS Sierra Windows 10 macOS Sierra

Bundled software None None None None None

Gaming scores 27.6/12.3fps Alien Isolation Not tested Not tested Not tested Not tested

Battery 4030mAh lithium-ion Not stated 41.4Wh lithium-polymer 38Wh lithium-polymer 54.5Wh lithium-polymer

Battery life 10 hours 12 hours 8 hrs 23 mins 8 hrs 55 mins 10 hrs

PCMark 8 score 2040 Not tested Not tested 2735 Not tested

Dimensions 327x287x15mm 312.3x232.11x3mm 280.5x196.5x35mm 325x229x10.4mm 304x212x14mm

Weight 1.33kg 1.52kg 920g 1.1kg 1.37kg

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/ZAU8QLM TINYURL.COM/ZZF4ZQ2 TINYURL.COM/HSSXYUJ TINYURL.COM/HSXM7SH TINYURL.COM/ZTX4LC3
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Best 
budget laptops

HP 250 G4 Dell Inspiron 11 3000 Asus X555LA Chuwi LapBook 14.1 HP Stream 11

Price £299 inc VAT £179 inc VAT £349 inc VAT £224 inc VAT £179 inc VAT

Website Hp.com/uk Dell.co.uk Asus.com/uk En.chuwi.com Hp.com/uk

Build rating

Features rating

Value rating

Performance rating

Overall rating

Processor 2.1GHz Intel Core i5-5005U 1.6-2.1GHz Intel Celeron N3050 2GHz Intel Core i3-5005U Intel Celeron N3450 2.16GHz Intel Celeron

RAM 8GB 2GB 4GB DDR3 4GB DDR3L 2GB DDR3

Storage 1TB HDD 32GB SSD 1TB HDD 64GB eMMc drive 32GB eMMc drive

Screen size 15.6in matt 11.6in matt 15.6in glossy 14.1in matt 11.6in matt

Screen resolution 1366x768 1366x768 1366x768 1920x1080 1366x768

Graphics Intel HD GPU Intel HD Intel HD Graphics 5500 Intel Graphics 5000 Intel HD Graphics

Video memory N/A N/A N/A N/A N/A

Wireless 802.11b/g/n 802.11a/b/g/n 802.11b/g/n 802.11b/g/n/ac 802.11b/g/n

Ethernet Gigabit  Gigabit  

Bluetooth     

USB 1x USB 3.0, 2x USB 2.0 1x USB 3.0, 1x USB 2.0 1x USB 3.0, 2x USB 2.0 1x USB 3.0, 1x USB 2.0 1x USB 3.0, 1x USB 2.0

FireWire     

Thunderbolt     

DisplayPort     

HDMI     

DVI     

VGA     

eSATA     

Media card slot     

Audio Headphone minijack Headphone minijack Headphone minijack Headphone minijack Headphone minijack

Optical drive DVD�RW  DVD�RW  

Extras
Webcam Webcam

Kensington lock slot, 
webcam

Webcam
Kensington lock slot, 
webcam

Operating system Windows 10 Windows 8 Windows 8.1 Windows 10 Home Windows 8.1

Bundled software None None None None None

Battery 31Wh Lithium-ion 32Wh Lithium-polymer 37Wh Lithium-ion 9000mAh Lithium-polymer 37Wh Lithium-polymer

Battery life 5 hrs 5 mins 8 hrs 15 mins 5 hrs 17 mins 4 hrs 8 hrs 45 mins

PCMark 8 Home score 2171 Not tested 1985 3664 Not tested

Batman (Low/High) Not tested Not tested 30fps/Not tested Not tested Not tested

Dimensions 384x254x24mm 292x196x19.9mm 381x257x26.3mm 329.2x220.5x20.5mm 300x205x20mm

Weight 2.1kg 1.39kg 2.1kg 1.5kg 1.25kg

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/Z5XNZOR TINYURL.COM/Z3AUEFY TINYURL.COM/OMYZQJ3 TINYURL.COM/ZKWN33K TINYURL.COM/GNRP9BC
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Asus X553SA Chuwi HiBook Pro Asus VivoBook Max X541SA Lenovo Yoga 300 Chuwi Hi10 Pro

Price £279 inc VAT £172 inc VAT £299 inc VAT £299 inc VAT £128 inc VAT

Website Asus.com/uk En.chuwi.com Asus.com/uk Lenovo.com/uk En.chuwi.com

Build rating

Features rating

Value rating

Performance rating

Overall rating

Processor 2.1GHz Intel Core Celeron 1.84GHz Intel Atom X5 1.6GHz Intel Pentium N3710 2.16GHz Intel Pentium N3700 1.44GHz Intel Atom X5

RAM 8GB DDR3 4GB DDR3 4GB DDR3 4GB DDR 4GB

Storage 500GB 64GB 1TB 500GB 64GB

Screen size 15.6in glossy 10.1in matt IPS 15.6in IPS 11.6in IPS 10.1in full-HD

Screen resolution 1366x768 2560x1600 1366x768 1366x768 1920x1200

Graphics Intel HD Intel HD Graphics Intel HD 405 Intel HD Graphics Intel HD Graphics

Video memory N/A N/A N/A N/A N/A

Wireless 802.11a/b/g/n/ac 802.11b/g/n 802.11b/g/n 802.11ac 802.11b/g/n

Ethernet Gigabit Gigabit Gigabit Gigabit Gigabit

Bluetooth     

USB 1x USB 3.0, 1x USB 2.0 1x USB-C 1x USB-C, 1x USB 2.0, 1x USB 3.0 1x USB 3.0, 2x USB 2.0 1x USB-C, 1x Micro-USB

FireWire     

Thunderbolt     

DisplayPort     

HDMI      

DVI     

VGA     

eSATA     

Media card slot     

Audio Headphone jack, mic Headphone jack, mic Headphone minijack Headphone jack, mic Headphone minijack

Optical drive Super-Multi DVD   N/A 

Extras
VGA webcam 720p webcam HD webcam None

2Mp/2Mp front 
and rear cameras

Operating system Windows 10 Home Windows 10 Home Windows 10 Home Windows 10 Home Windows 10/Android 5.1

Bundled software None None None None None

Battery 48Wh lithium-ion 8000mAh 36Wh lithium-ion 48Wh lithium-ion 6500mAh

Battery life 4 hrs 35 mins Not tested 3 hrs 57 mins 6 hrs 34 mins 8 hrs

PCMark 8 Home score Not tested 940 Not tested 1457 1041

Batman (Low/High) Not tested Not tested Not tested Not tested Not tested

Dimensions 380x258x25.3mm 262x167.5x8.5mm 381x252x27.6mm 299x209x22mm 261.8x167.3x8.5mm (battery)

Weight 2.2kg 550g 2kg 1.39kg 562g (battery); 545g (keyboard)

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/ZLN2DVF TINYURL.COM/JVYEQYV TINYURL.COM/H3HC4Q8 TINYURL.COM/HRXVJXT TINYURL.COM/J7F5URW
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Chromebooks

Dell Chromebook 11 (3120) Asus Chromebook Flip C100PA Acer Chromebook 14

Price £202 inc VAT £249 inc VAT £199 inc VAT

Website Dell.co.uk UK.asus.com Acer.co.uk

Build rating

Features rating

Value rating

Performance rating

Overall rating

Processor 2.16GHz Intel Celeron N2840 1.86GHz Rockchip RK3288C 1.6GHz Intel Celeron N3060

RAM 4GB DDR3 4GB DDR3 2GB

Storage 16GB SSD 16GB SSD 16GB eMMC

Screen size 11.6in HD 10.1in 14in LCD

Screen resolution 1366x768 1280x800 1366x768

Graphics Intel HD graphics Rockchip Mali T764 Intel HD graphics

Video memory N/A N/A N/A

Wireless 802.11a/b/g/n 802.11a/b/g/n/ac 802.11a/b/g/n/ac

Ethernet Gigabit Gigabit Gigabit

Bluetooth   

USB 1x USB 3.0, 1x USB 2.0 2x USB 2.0 2x USB 3.0

FireWire   

Thunderbolt   

DisplayPort   

HDMI   

DVI   

VGA   

eSATA   

Media card slot   

Audio Headphone minijack Headphone minijack Headphone minijack

Optical drive N/A N/A N/A

Extras
Webcam Webcam HD webcam

Operating system Google Chrome OS Google Chrome OS Google Chrome OS

Bundled software None None None

Battery life 9 hrs 46 mins 9 hrs 33 mins 11 hrs 13mins

SunSpider score 697ms 803ms 638ms

Dimensions 297x217.7x120.1mm 262.8x182.4x15.6mm 340x236x17mm

Weight 1.25kg 890g 1.6kg

Warranty 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/ZQFP4MF TINYURL.COM/J9CU5YH TINYURL.COM/HH8OOT4

1 2 3
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Acer Chromebook R11 HP Chromebook 11 Asus C300M

Price £229 inc VAT £229 inc VAT £250 inc VAT

Website Acer.co.uk Hp.com/uk UK.asus.com

Build rating

Features rating

Value rating

Performance rating

Overall rating

Processor 1.6GHz Intel Celeron N3050 1.7GHz Exynos 5250 Intel Celeron N2830

RAM 2GB DDR3 2GB DDR3 2GB DDR3

Storage 16GB SSD 16GB 16GB SSD

Screen size 11in IPS 11.6in IPS 13.3in

Screen resolution 1366x768 1366x768 1366x768

Graphics Intel HD graphics Intel HD graphics Intel HD graphics

Video memory N/A N/A N/A

Wireless 802.11a/b/g/n/ac 802.11a/b/g/n 802.11a/b/g/n

Ethernet Gigabit None Gigabit

Bluetooth   

USB 4x USB 3.0, 1x USB 2.0 2x USB 2.0 1x USB 3.0, 1x USB 2.0

FireWire   

Thunderbolt   

DisplayPort   

HDMI   

DVI   

VGA   

eSATA   

Media card slot   

Audio Headphone minijack Headphone minijack Headphone minijack

Optical drive N/A N/A N/A

Extras
Webcam Webcam 720p webcam

Operating system Google Chrome OS Google Chrome OS Google Chrome OS

Bundled software None None None

Battery life 9 hrs 30 mins 5 hrs 9 hrs 28 mins

SunSpider score Not tested Not tested Not tested

Dimensions 19.2x294x204mm 297x195x17.4mm 339x230x20.3mm

Weight 1.25kg 1.03kg 1.4kg

Warranty 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/GOVMT3X TINYURL.COM/HB3JEBG TINYURL.COM/HW86CWG
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Asus RoG G752VM Alienware 17 MSI GL62-6QC 065UK  Asus RoG GL552VW-DM201T Dell Inspiron 15 7559

Price £1,599 inc VAT £1,350 inc VAT £599 inc VAT £899 inc VAT £999 inc VAT

Website Asus.com/uk Alienware.co.uk Asus.com/uk Asus.com/uk Dell.co.uk

Build rating

Features rating

Value rating

Performance rating

Overall rating

Processor 2.6GHz Intel Core i7-6700HQ 4.1GHz Intel Core i7-6820 2.3GHz Intel Core i5-6300HQ 2.6GHz Intel Core i7-6700HQ 2.6GHz Intel Core i7-6700HQ

RAM 16GB DDR4-2400 8GB DDR5, 16GB DDR4 8GB DDR3L 8GB DDR3 16GB DDR3L RAM

Storage 256GB SSD, 1TB HDD 512GB SSD, 1TB HDD 1TB HDD 1TB HDD 128GB SSD, 1TB HDD

Screen size 17.3in IPS 17.3in IPS 15.6in IPS 15.6in IPS 13.6in IPS

Screen resolution 1920x1080 1920x1080 1920x1080 1920x1080 3840x2160

Graphics Nvidia GeForce GTX 1060 Nvidia GeForce GTX 980M Nvidia GeForce 940MX Nvidia GeForce GTX 960M nVidia GeForce GTX 960M

Video memory Not specifi ed Not specifi ed Not specifi ed Not specifi ed N/A

Wireless 802.11ac 802.11ac 802.11ac 802.11ac 802.11ac 1x1 MIMO

Ethernet Gigabit Gigabit Gigabit Gigabit Gigabit

Bluetooth     

USB 4x USB 3.0, 1x USB-C 3x USB 3.0, 1x USB-C 2x USB 3.0, 1x USB-C 2x USB 3.0, 1x USB 3.0 3x USB 3.0

FireWire     

Thunderbolt     

DisplayPort     

HDMI     

DVI     

VGA     

eSATA     

Media card slot     

Audio Headphone jack, mic Headphone jack, mic Headphone jack, mic Headphone jack, mic Headphone jack, mic

Optical drive  None  None N/A

Extras 1.2Mp webcam 2Mp webcam HD webcam HD webcam 0.9Mp webcam

Operating system Windows 10 Windows 10 Home Windows 10 Windows 10 Windows 10 Home

Bundled software None None None None None

Gaming scores Not tested Not tested Not tested Not tested 34/27fps in Tomb Raider

Battery 67Wh lithium-ion 31Wh lithium-polymer 41Wh lithium-ion 48Wh lithium-polymer 74Wh lithium-ion

Battery life 4 hrs 3 hrs 59 mins 3rs 55 mins 4 hrs 50 mins 5 hrs 27 mins

PCMark 8 score Not tested 3400 Not tested 3102 Not tested

Dimensions 428x334x43mm 430x292x34.4mm 383x260x27mm 384x257x34.5mm 383x265x26.1mm

Weight 4.1kg 3.8kg 2.3kg 2.6kg 2.8kg

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/H23QHCQ TINYURL.COM/JYK953S TINYURL.COM/JAXBRDB TINYURL.COM/HQKNNRJ TINYURL.COM/ZZV3JQZ

1 2 3 4

HEAD TO TINYURL.COM/QCDUCZ7 FOR OUR BUYING ADVICE
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Best 
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Wired2Fire Diablo Fury Yoyotech Warbird RS10 V2 Chillblast Fusion Tracer RX 480 Overclockers UK Kinetic HR Mesh Storm PCA

Price £914 inc VAT £824 inc VAT £749 inc VAT £660 inc VAT £699 inc VAT

Website Wired2fi re.co.uk Yoyotech.co.uk Chillblast.com Overclockers.co.uk Meshcomputers.com

Build rating

Features rating

Value rating

Performance rating

Overall rating

Processor
3.5GHz Intel Core 
i5-6600K (OC 4.4GHz)

3.5GHz Intel i5-6600K 
(OC 4.6GHz)

2.8- to 3.4GHz 
Intel Core i5-6420P

3.7GHz Intel Core i3-6100
3.2GHz Intel Core i5-6500 
(3.6GHz Turbo)

CPU cooler ID Cooling SE-214X Coolermaster Hyper 212 EVO Intel Stock Cooler Stock cooler
BeQuiet Pure 
Rock Slim Compact

Memory 16GB DDR4 8GB DDR4 8GB DDR 8GB DDR4 8GB DDR4

Storage 250GB SSD 1TB HDD 1TB HDD, 250GB SSD 1TB SSHD 1TB HDD

Power supply 500W FSP 500W Evga 80Plus 500W PSU 500W Kolink 500W Aerocool Quiet

Motherboard Asus Z170-P MSI Z170-A Pro Gigabyte GA-H110M-S2H Asus H110M-K mATX  Asus B150M Pro Gaming

Operating system Windows 10 Home (64-bit) Windows 10 (64-bit) Windows 10 Home Windows 10 (64-bit) Windows 10 Home (64-bit)

Screen None supplied None supplied None supplied None supplied None supplied

Graphics Nvidia GeForce GTX 1060 Nvidia GeForce GTX 1060 AMD Radeon RX 480 Sapphire Nitro+ OC RX470 GeForce GTX 1060

Sound Onboard Onboard Onboard Onboard Onboard

Connectivity Gigabit ethernet Gigabit ethernet Gigabit ethernet Gigabit ethernet Gigabit ethernet

Ports
4x USB 3.0, 2x USB 2.0, 
1x USB Type-C, 2x DVI, 
HDMI, DisplayPort, eSATA

5x USB 3.0, 3x USB 2.0,  2x 
DisplayPort, 2x HDMI, DVI

3x USB 3.0, 6x USB 2.0, 
2x PS/2, DisplayPort, 
DVI, HDMI

3x USB 3.0, 5x USB 2.0. VGA: 
2x HDMI, 2x DisplayPort, DVI. 
Motherboard: DVI-D, VGA

5x USB 3.0, 5x USB 2.0, 
line in, line out, PS/2, 
10/100/1000 (LAN)

Optical drive None None None None None

Case NZXT Source 340 Aerocool Aero-500 CiT F3 Black and Red
Kolink Victory 
Micro-ATX Gaming Dase

CiT Storm Black ATX

Keyboard & mouse None supplied None supplied None supplied None supplied 

PCMark 8 
2.0 Home score 5200 4686 3984 4048 4158

Alien Isolation score
(4K) 17.02/49.28fps 48.7/59.1fps 45.1/52.7fps 42.6/50.8fps 46.5/56.9fps

Thief (4K High) 32.4/38.9fps 31.7/38.2fps 32.3/40.1fps 30.7/37.4fps 24.9/35.7fps

Thief (1080p Ultra) 72.1/89.1fps 48.3/81.7fps 48.8/70.3fps 32.4/65.3fps 32.6/67.8fps

VRMark Orange 7063 6993 6934 5812 6356

Power Consumption 46.5/263 52.6/249W 53/297W 37/308W 38/215W

Warranty
2 years C&R, 1 year return 
to labour

3 years RTB (1 year parts & 
labour, 2 years labour)

3 years C&R, 5 years labour 
only, lifetime phone

2 years parts & labour C&R, 
1 year RTB labour only

Lifetime labour, 2-year 
parts, 1 year free C&R

FULL REVIEW TINYURL.COM/JSJLOPV TINYURL.COM/ZZLFK56 TINYURL.COM/GRASZCO TINYURL.COM/ZR2EGFB TINYURL.COM/ZUYDBHD
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Samsung Galaxy S7 edge Samsung Galaxy S7 LG G5 Apple iPhone 7 OnePlus 3T

Price £639 inc VAT £569 inc VAT £529 inc VAT £599 inc VAT £399 inc VAT

Website Samsung.com/uk Samsung.com/uk LG.com/uk Apple.com/uk Oneplus.net

Build rating

Features rating

Value rating

Performance rating

Overall rating

OS (out of box) Android 6.0 Marshmallow Android 6.0 Marshmallow Android 6.0 Marshmallow iOS 10 Android 6.0.1 Marshmallow

Processor Qualcomm Snapdragon 820 Qualcomm Snapdragon 820 Qualcomm Snapdragon 820 A10 Fusion Qualcomm Snapdragon 821

RAM 4GB 4GB 4GB 2GB 6GB

Storage 32GB 32GB 32GB 32/128/256GB 64/128GB

MicroSD support     

Graphics Adreno 530 Adreno 530 Adreno 530 Not stated Adreno 530

Screen size 5.5in 5.1in 5.3in 4.7in 5.5in

Screen resolution 2560x1440 2560x1440 2560x1440 1334x720 1920x1080

Pixel density 534ppi 577ppi 554ppi 326ppi 401ppi

Screen technology IPS IPS IPS IPS AMOLED

Front camera 5Mp 5Mp 8Mp 7Mp 16Mp

Rear camera 16Mp, LED fl ash 12Mp, LED fl ash 8/16Mp, LED fl ash 12Mp, LED fl ash 16Mp, LED fl ash

Video recording 4K 4K 4K 4K 4K

Cellular connectivity 4G 4G 4G 4G 4G

SIM type Nano-SIM Nano-SIM Nano-SIM Nano-SIM Nano-SIM

Dual-SIM as standard     

Wi-Fi 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band

Bluetooth Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2

GPS GPS, Glonass A-GPS, Glonass A-GPS A-GPS, Glonass A-GPS, Glonass

NFC     

USB OTG     

Extra features Fingerprint scanner Fingerprint scanner Fingerprint scanner Fingerprint scanner Fingerprint scanner

Geekbench 4.0 (multi) 6469 (Geekbench 3.0) 6466 (Geekbench 3.0) 5404 (Geekbench 3.0) 6088 4257

JetStream 66.1 61 53.5 160.2 53.6

GFXBench: T-Rex 53fps 53fps 53fps 60fps 60fps

GFXBench: Manhattan 27fps 27fps 29fps 60fps 47fps

Battery 3600mAh, non-removable 3000mAh, non-removable 2800mAh, removable Lithium-ion 3400mAh, non-removable

Dimensions 151x73x7.8mm 142x70x7.9mm 149x74x7.7mm 138.3x67.1x7.1mm 152.7x74.7x7.4mm

Weight 157g 152g 159g 138g 158g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/ZDKDRE4 TINYURL.COM/J5CQ9OU TINYURL.COM/JES3ZUD TINYURL.COM/JKDLR6H TINYURL.COM/GM92C55
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Xiaomi Mi 5s Google Pixel Apple iPhone 7 Plus Huawei Mate 9 Google Nexus 6P

Price £282 inc VAT £599 inc VAT £719 inc VAT £599 inc VAT £449 inc VAT

Website Xiaomi-mi.co.uk Google.co.uk Apple.com/uk Consumer.huawei.com/uk Google.co.uk

Build rating

Features rating

Value rating

Performance rating

Overall rating

OS (out of box) Android 6.0 Marshmallow Android 7.1 Nougat iOS 10 Android 7.0 Nougat Android 6.0 Marshmallow

Processor Qualcomm Snapdragon 821 Qualcomm Snapdragon 821 Apple A10 Fusion Kirin 960 Qualcomm Snapdragon 810

RAM 3/4GB 4GB 3GB 4GB 3GB

Storage 64/128GB 32/128GB 32/128/256GB 64GB 32/64/128GB

MicroSD support     

Graphics Adreno 530 Adreno 530 PowerVR Series7XT Plus Mali G71 Adreno 430

Screen size 5.15in 5in 5.5in 5.9in 5.7in

Screen resolution 1920x1080 1920x1080 1920x1080 1920x1080 2560x1440

Pixel density 428ppi 441ppi 401ppi 373ppi 518ppi

Screen technology IPS AMOLED IPS IPS AMOLED

Front camera 4Mp 8Mp 7Mp 8Mp 8Mp

Rear camera 12Mp, LED fl ash 12.3Mp, LED fl ash 12Mp, LED fl ash 20Mp, LED fl ash 12.3Mp, LED fl ash

Video recording 4K 4K 4K 4K 4K

Cellular connectivity 4G 4G 4G 4G 4G

SIM type Nano-SIM Nano-SIM Nano-SIM Nano-SIM Nano-SIM

Dual-SIM as standard     

Wi-Fi 802.11a/b/g/n/ac 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band

Bluetooth Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2

GPS A-GPS, Glonass A-GPS, Glonass A-GPS A-GPS A-GPS, Glonass

NFC     

USB OTG     

Extra features Fingerprint scanner Fingerprint scanner Fingerprint scanner Fingerprint scanner Fingerprint scanner

Geekbench 4.0 (multi) 4157 4116 6106 5986 3939 (Geekbench 3.0)

JetStream 57.4 54.9 168.7 68.5 Not tested

GFXBench: T-Rex 59fps 58fps 58fps 60fps 34fps

GFXBench: Manhattan 43fps 47fps 44fps 34fps 14fps

Battery 3200mAh, non-removable 2770mAh, non-removable 2900mAh, non-removable 4000mAh, non-removable 3450mAh, non-removable

Dimensions 145.6x70.3x8.3mm 143.8x69.5x8.5mm 158.2x77.9x7.3mm 156.9x78.9x7.9mm 159.3x77.8x7.3mm

Weight 145g 143g 188g 190g 178g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/H6X5M3Z TINYURL.COM/J4V6WVC TINYURL.COM/ZSKOF5P TINYURL.COM/J6N8TW2 TINYURL.COM/NABSV4E
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Motorola Moto G (3rd gen) Vodafone Smart Ultra 6* Vodafone Smart Prime 7* Vodafone Smart Prime 6* Xiaomi Redmi 3S

Price £149 inc VAT £125 inc VAT £75 inc VAT £79 inc VAT £121 inc VAT

Website Motorola.co.uk Vodafone.co.uk Vodafone.co.uk Vodafone.co.uk Xiaomi-mi.co.uk

Build rating

Features rating

Value rating

Performance rating

Overall rating

OS (out of box) Android 5.1.1 Lollipop Android 5.0.2 Lollipop Android 6.0 Marshmallow Android 5.0.2 Lollipop MIUI 7.5

Processor 1.4GHz Snapdragon 410 2.5GHz Snapdragon 615 1.2GHz Snapdragon 210 1.2GHz Snapdragon 410 1.4GHz Snapdragon 4130

RAM 2GB 2GB 1GB 1GB 2GB

Storage 16GB 16GB 8GB 8GB 16GB

MicroSD support Up to 32GB Up to 128GB Up to 128GB Up to 64GB Up to 128GB

Graphics Adreno 406 Adreno 405 Adreno 304 Adreno 306 Adreno 505

Screen size 5in 5.5in 5in 5in 5in

Screen resolution 1280x720 1920x1080 1280x720 1280x720 1280x720

Pixel density 294ppi 401ppi 294ppi 294ppi 294ppi

Screen technology IPS IPS IPS IPS IPS

Front camera 5Mp 5Mp 5Mp 2Mp 5Mp

Rear camera 13Mp 13Mp 8Mp 8Mp 13Mp

Video recording 720p 1080p 720p 1080p 1080p

Cellular connectivity 4G 4G* 4G* 4G* 4G

SIM type Micro-SIM Nano-SIM Micro-SIM Micro-SIM 1x Micro-SIM, 1x Nano-SIM

Dual-SIM as standard     

Wi-Fi 802.11b/g/n 802.11b/g/n 802.11b/g/n 802.11b/g/n 802.11b/g/n

Bluetooth Bluetooth 4.0 Bluetooth 4.0 Bluetooth 4.1 Bluetooth 4.0 Bluetooth 4.1

GPS GPS, A-GPS, GLONASS GPS, A-GPS A-GPS A-GPS GPS, A-GPS

NFC     

USB OTG     

Extra features FM radio, accelerometer FM radio FM radio FM radio
Rear-mounted 
fi ngerprint scanner

Geekbench 3.0 (single) Not tested 649 Not tested 464 Not tested

Geekbench 3.0 (multi) 1628 2469 1098 1401 2848

SunSpider 1344ms 1545ms Not tested 1301ms Not tested

GFXBench: T-Rex 10fps 14fps 10fps 9.4fps 24fps

GFXBench: Manhattan 4fps 5.7fps 4fps 3.8fps 13fps

Battery 2470mAh, non-removable 3000mAh, non-removable 2540mAh, non-removable Not specifi ed 4100mAh, non-removable

Dimensions 142.1x72.4x11.6mm 154x77x9mm 144x72x8mm 141.65x71.89x9mm 139.3x69.6x8.5mm

Weight 155g 159g 128g 155g 144g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/HTEFW7H TINYURL.COM/Q7Q9NXR TINYURL.COM/ZTLQLUZ TINYURL.COM/Q5DSNHE TINYURL.COM/J8HXZ49

1 2 3 4 5

HEAD TO TINYURL.COM/PAUHFUN FOR OUR BUYING ADVICE
* Locked to Vodafone. All other models here are unlocked
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Vodafone Smart Ultra 7* Motorola Moto E 4G 2015 Cubot P12 Wileyfox Swift Xiaomi Redmi Note 3

Price £135 inc VAT £109 inc VAT £74 inc VAT £129 inc VAT £118 inc VAT

Website Vodafone.co.uk Motorola.co.uk Cubot.net Wileyfox.com Xiaomi-mi.com

Build rating

Features rating

Value rating

Performance rating

Overall rating

OS (out of box) Android 6.0.1 Marshmallow Android 5.0 Lollipop Android 5.1 Lollipop Cyanogen OS Android 5.0 Lollipop

Processor 1.8GHz Mediatek MT6755M 1.2GHz Snapdragon 410 1.3GHz MediaTek MT6580 1.2GHz Snapdragon 410 2GHz MediaTek MT6795

RAM 2GB 1GB 1GB 2GB 2GB

Storage 16GB 8GB 16GB 16GB 16GB

MicroSD support Up to 256GB Up to 32GB Up to 32GB Up to 32GB No

Graphics Mali-T860MP2 Adreno 306 Mali 400mp Adreno 306 Not specifi ed

Screen size 5.5in 4.5in 5in 5in 5.5in

Screen resolution 1920x1080 960x540 1280x720 1280x720 1920x1080

Pixel density 401ppi 245ppi 294ppi 294ppi 403ppi

Screen technology IPS IPS IPS IPS Full HD

Front camera 5Mp 0.3Mp 5Mp 5Mp 5Mp

Rear camera 13Mp 5Mp 8Mp, LED fl ash 13Mp, LED fl ash 13Mp, LED fl ash

Video recording 1080p 720p 1080p 1080p Not specifi ed

Cellular connectivity 4G* 4G 3G 4G 4G

SIM type Micro-SIM Micro-SIM Micro-SIM Micro-SIM Micro-SIM

Dual-SIM as standard     

Wi-Fi 802.11b/g/n 802.11b/g/n 802.11b/g/n 802.11b/g/n 802.11ac

Bluetooth Bluetooth 4.1 Bluetooth 4.0  Bluetooth 4.0 Bluetooth 4.0

GPS GPS, A-GPS GPS, A-GPS, Glonass GPS, A-GPS A-GPS GPS, A-GPS, Glonass

NFC     

USB OTG     

Extra features FM radio, accelerometer
Double-twist launches 
camera, lockscreen alerts

Gesture controls 3D G-Sensor Fingerprint scanner

Geekbench 3.0 (single) Not tested 464 Not tested Not tested Not tested

Geekbench 3.0 (multi) 3002 1463 1401 1456 4597

SunSpider Not tested 1301ms 1726ms 1760ms 907ms

GFXBench: T-Rex 13fps 13fps 13fps 10fps 122fps

GFXBench: Manhattan 5.3fps 6fps 6fps 4fps 8fps

Battery 2960mAh, non-removable 2390mAh, non-removable 2200mmAh, removable 2500mAh, removable 4000mAh, non-removable

Dimensions 152.2x78.1x8.7mm 66.8x5.2-12.3x129.9mm 141x71x9.4mm 141x71x9.4mm 150x76x8.65mm

Weight 150g 145g 71.5x8.1x143.9mm 135g 164g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/ZL3X7QG TINYURL.COM/Q7Q9NXR TINYURL.COM/JVEOZSF TINYURL.COM/PO9KG38 TINYURL.COM/JQNP2RB

6 7 8 9 10

HEAD TO TINYURL.COM/PAUHFUN FOR OUR BUYING ADVICE
* Locked to Vodafone. All other models here are unlocked
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Best 
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Xiaomi Mi Mix Samsung Galaxy S7 edge OnePlus 3T Huawei Mate 9 Google Nexus 6P

Price £639 inc VAT £639 inc VAT £399 inc VAT £599 inc VAT £449 inc VAT

Website Xiaomi-mi.co.uk Samsung.com/uk Oneplus.net Consumer.huawei.com/uk Google.co.uk

Build rating

Features rating

Value rating

Performance rating

Overall rating

OS (out of box) Android 6.0 Marshmallow Android 6.0 Marshmallow Android 6.0.1 Marshmallow Android 7.0 Nougat Android 6.0 Marshmallow

Processor Qualcomm Snapdragon 821 Qualcomm Snapdragon 820 Qualcomm Snapdragon 821 Kirin 960 Qualcomm Snapdragon 810

RAM 4/6GB 4GB 6GB 4GB 3GB

Storage 128/256GB 32GB 64/128GB 64GB 32/64/128GB

MicroSD support     

Graphics Adreno 530 Adreno 530 Adreno 530 Mali G71 Adreno 430

Screen size 6.4in 5.5in 5.5in 5.9in 5.7in

Screen resolution 2040x1080 2560x1440 1920x1080 1920x1080 2560x1440

Pixel density 326ppi 534ppi 401ppi 373ppi 518ppi

Screen technology IPS IPS AMOLED IPS Quad HD capacitive

Front camera 5Mp 5Mp 16Mp 8Mp 8Mp

Rear camera 16Mp, LED fl ash 16Mp, LED fl ash 16Mp, LED fl ash 20Mp, LED fl ash 12.3Mp, LED fl ash

Video recording 2160p 4K 4K 4K 4K

Cellular connectivity 4G 4G 4G 4G 4G

SIM type Nano-SIM Nano-SIM Nano-SIM Nano-SIM Nano-SIM

Dual-SIM as standard     

Wi-Fi 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band

Bluetooth Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2

GPS GPS, Glonass GPS, Glonass A-GPS, Glonass A-GPS A-GPS, Glonass

NFC     

USB OTG     

Extra features Fingerprint scanner Fingerprint scanner Fingerprint scanner Fingerprint scanner Fingerprint scanner

Geekbench 4.0 (single) Not tested Not tested Not tested Not tested Not tested

Geekbench 4.0 (multi) 4301 6469 (Geekbench 3.0) 4257 5986 3939 (Geekbench 3.0)

SunSpider Note tested 53fps Not tested Not tested 636ms

GFXBench: T-Rex 60fps 27fps 60fps 60fps 34fps

GFXBench: Manhattan 46fps 27fps 47fps 34fps 14fps

Battery 4400mAh, non-removable 3600mAh, non-removable 3400mAh, non-removable 4000mAh, non-removable 3450mAh, non-removable

Dimensions 158.8x81.9x7.9mm 151x73x7.8mm 152.7x74.7x7.4mm 156.9x78.9x7.9mm 159.3x77.8x7.3mm

Weight 209g 157g 158g 190g 178g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/ZC5LMDC TINYURL.COM/ZDKDRE4 TINYURL.COM/GM92C55 TINYURL.COM/J6N8TW2 TINYURL.COM/NABSV4E

1 2 3 4 5

HEAD TO TINYURL.COM/OE56HJY FOR OUR BUYING ADVICE
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Apple iPhone 7 Plus Xiaomi Mi Note 2 Samsung Galaxy Note5 Apple iPhone 6s Plus Google Pixel XL

Price £719 inc VAT £472 inc VAT £499 inc VAT £619 inc VAT £719 inc VAT

Website Apple.com/uk Xiaomi-mi.co.uk Samsung.com/uk Apple.com/uk Google.co.uk

Build rating

Features rating

Value rating

Performance rating

Overall rating

OS (out of box) iOS 10 Android 7.1 Nougat Android 5.1.1 Lollipop iOS 9 Android 7.1 Nougat

Processor Apple A10 Fusion Qualcomm Snapdragon 821 2.1GHz Exynos 7420 A9 Qualcomm Snapdragon 821

RAM 3GB 4/6GB 4GB 2GB 4GB

Storage 32/128/256GB 64/128GB 32/64GB 16/64/128GB 32/128GB

MicroSD support     

Graphics PowerVR Series7XT Plus Adreno 530 Mali-T760MP8 M9 Adreno 530

Screen size 5.5in 5.7in 5.7in 5.5in 5.5in

Screen resolution 1920x1080 1920x1080 1280x720 1920x1080 2560x1440

Pixel density 401ppi 386ppi 518ppi 401ppi 534ppi

Screen technology IPS AMOLED Super AMOLED IPS IPS

Front camera 7Mp 8Mp 5Mp 5Mp 8Mp

Rear camera 12Mp, LED fl ash 22.5Mp, LED fl ash 16Mp, LED fl ash 12Mp, LED fl ash 12.3Mp, LED fl ash

Video recording 4K 2160p 4K 4K 2160p

Cellular connectivity 4G 4G 4G 4G 4G

SIM type Nano-SIM Nano-SIM Nano-SIM Nano-SIM Nano-SIM

Dual-SIM as standard     

Wi-Fi 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band

Bluetooth Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.2

GPS A-GPS GPS, Glonass A-GPS, Glonass A-GPS, Glonass GPS, Glonass

NFC     

USB OTG     

Extra features Fingerprint scanner Fingerprint scanner
Heart-rate sensor, 
fi ngerprint scanner

Fingerprint scanner Fingerprint scanner

Geekbench 4.0 (single) Not tested 1663 1497 (Geekbench 3.0) 2527 (Geekbench 3.0) 1581

Geekbench 4.0 (multi) 6106 4137 Not tested 4407 (Geekbench 3.0) 4067

SunSpider Not tested Not tested 718ms 210ms Not tested

GFXBench: T-Rex 58fps Not tested 37fps 59fps 55fps

GFXBench: Manhattan 44fps 31fps 15fps 38fps 30fps

Battery 2900mAh, non-removable 4070mAh, non-removable 2300mAh, non-removable Lithium-ion 3450mAh, non-removable

Dimensions 158.2x77.9x7.3mm 156.2x77.3x7.6mm 153.2x76.1x7.6mm 158.2x77.9x7.3mm 154.7x75.7x8.5mm

Weight 188g 166g 171g 192g 168g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/ZSKOF5P TINYURL.COM/GSOBSEE TINYURL.COM/OCQAJPL TINYURL.COM/OYRA5MX TINYURL.COM/HBXFGXX

6 7 8 9 10

HEAD TO TINYURL.COM/OE56HJY FOR OUR BUYING ADVICE
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Apple iPad Air 2 Samsung Galaxy Tab S2 8 9.7in Apple iPad Pro Apple iPad mini 4 Sony Xperia Z3 Tablet Compact

Price £399 inc VAT £319 inc VAT £499 inc VAT £319 inc VAT £299 inc VAT

Website Apple.com/uk Samsung.com/uk Apple.com/uk Apple.com/uk Sony.co.uk

Build rating

Features rating

Performance rating

Value rating

Overall rating

OS (out of box) iOS 10 Android 5.0 Lollipop iOS 10 iOS 10 Android 4.4 KitKat

Processor Apple A8X, Apple M8 1.9GHz Exynos 5433 Apple A9X, Apple M9 Apple A8, Apple M8 2.5GHz Snapdragon 801

RAM 2GB 3GB 3GB 2GB 3GB

Storage 16/64/128GB 32GB/64GB 32GB/128GB/256GB 16GB/64/128GB 16GB/32GB

MicroSD support  Up to 128GB   Up to 128GB

Graphics Apple A8X Not specifi ed Apple A9X Apple A8 Adreno 330

Screen size 9.7in 8in 9.7in 7.9in 8in

Screen resolution 2048x1536 2048x1536 2048x1536 2048x1536 1920x1200

Pixel density 264ppi 320ppi 264ppi 326ppi 283ppi

Screen technology IPS Super AMOLED IPS IPS IPS

Front camera 1.2Mp 2.1Mp 8Mp 1.2Mp 2.2Mp

Rear camera 8Mp 8Mp 12Mp, LED fl ash 8Mp 8.1Mp

Video recording 1080p QHD 1080p 1080p 1080p

Cellular connectivity 4G version available 4G version available 4G version available 4G version available 4G version available

Wi-Fi 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band

Bluetooth Bluetooth 4.0 Bluetooth 4.1 Bluetooth 4.2 Bluetooth 4.2 Bluetooth 4.0

GPS A-GPS, Glonass A-GPS, Glonass GPS in cellular model only A-GPS, Glonass A-GPS, Glonass

NFC     

USB OTG     

Fingerprint scanner     

Waterproof     

Extra features None None Stereo speakers None
PS4 Remote Play, 
stereo speakers

Geekbench 3.0 (single) 1816 Not tested Not tested 1719 Not tested

Geekbench 3.0 (multi) 4523 4305 5257 3101 2708

JetStream Not tested Not tested 142 Not tested 1017ms

GFXBench: T-Rex 48fps 26fps 60fps 52fps 28fps

GFXBench: Manhattan Not tested 11fps 34fps 25fps 11fps

Battery 7340mAh, non-removable 4000mAh, non-removable, Qi 7306mAh, non-removable 5124mAh, non-removable 4500mAh, non-removable

Dimensions 240x169.5x6.1mm 198.6x134.8x5.6mm 170x240x6.1mm 203.2x134.8x6.1mm 213x124x6.4mm

Weight 437g 265g 437g 304g 270g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/PLQXWSZ TINYURL.COM/P37QFDW TINYURL.COM/HFY7T4Z TINYURL.COM/PBMONMA TINYURL.COM/NJ6VHEO

1 2 3 4 5

HEAD TO TINYURL.COM/QXC8GDB FOR OUR BUYING ADVICE

117_145 New Top 5 Charts 263.indd   132 14/03/2017   15:55



June 2017   www.pcadvisor.co.uk/reviews  133TEST CENTRE

Top 5 charts

Best 
tablets

Google Pixel C Huawei MediaPad M3 Amazon Fire Sony Xperia Z4 Tablet Xiaomi Mi Pad 2

Price £399 inc VAT £299 inc VAT £49 inc VAT £499 inc VAT £144 inc VAT

Website Google.co.uk Consumer.huawei.com/uk Amazon.co.uk Sony.co.uk Mi.com/en

Build rating

Features rating

Performance rating

Value rating

Overall rating

OS (out of box) Android 6.0 Marshmallow Android 6.0 Marshmallow FireOS 5 Android 5.0 Lollipop Android 5.1 Lollipop

Processor Nvidia Tegra X1 Hisilicon Kirin 950 1.3GHz quad-core Snapdragon 810 Intel Atom X5-Z8500

RAM 3GB 3GB 1GB 3GB 2GB

Storage 32GB/64GB 32GB/64GB 8GB 32GB 16GB/64GB

MicroSD support  Up to 256GB Up to 128GB Up to 128GB 

Graphics Nvidia Tegra X1 Mali-T880 MP4 Mali 450 Adreno 430 Intel HD Graphics

Screen size 10.2in 8.4in 7in 10.1in 7.9in

Screen resolution 2560x1800 2560x1600 1024x600 2560x1600 2048x1536

Pixel density 308ppi 359ppi 171ppi 299ppi 326ppi

Screen technology IPS IPS IPS IPS IPS

Front camera 2Mp 8Mp VGA 5.1Mp 5Mp

Rear camera 8Mp 8Mp 2Mp 8.1Mp 8Mp

Video recording 1080p 1080p Not specifi ed 1080p Not specifi ed

Cellular connectivity    4G version available 

Wi-Fi 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac 802.11a/b/g/n 802.11a/b/g/n/ac, dual-band 802.11a/b/g/n/ac, dual-band

Bluetooth Bluetooth 4.1 Bluetooth 4.1 Bluetooth 4.0 Bluetooth 4.1 Bluetooth 4.1

GPS    A-GPS, Glonass 

NFC     

USB OTG     

Fingerprint scanner     

Waterproof     

Extra features None None None None None

Geekbench 3.0 (single) Not tested Not tested Not tested Not tested Not tested

Geekbench 3.0 (multi) 4048 5060 (Geekbench 4.0) Not tested 4573 3280

JetStream Not tested Not tested Not tested 580ms (SunSpider) 454

GFXBench: T-Rex 48fps Not tested Not tested 37fps 30fps

GFXBench: Manhattan 28fps Not tested Not tested 16fps 13fps

Battery 9000mAh, non-removable 5100mAh, non-removable Not specifi ed 6000mAh, non-removable 6190mAh, non-removable

Dimensions 242x179x7mm 215.5x124.2x7.3mm 191x115x10.6mm 254x167x6.1mm 200x133x7mm

Weight 517g 517g 313g 393g 322g

Warranty 1 year 1 year 1-year return-to-base 1 year 1 year 

FULL REVIEW TINYURL.COM/ZA79M7Z TINYURL.COM/ZA79M7Z TINYURL.COM/J3LJP7T TINYURL.COM/JG34GZP TINYURL.COM/H7DYTTL

6 7 8 9 10

HEAD TO TINYURL.COM/QXC8GDB FOR OUR BUYING ADVICE
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1 2 3 4 5
Best 
smartwatches

Huawei Watch Apple Watch Series 2 Motorola Moto 360 2 Samsung Gear S2  Fossil Q Founder

Price £289 inc VAT £369 inc VAT £229 inc VAT £199 inc VAT £259 inc VAT

Website Consumer.huawei.com/en Apple.com/uk Motorola.co.uk Samsung.com/uk Fossil.com/uk

Overall rating

Operating system Android Wear iOS 10 Android Wear Tizen-based OS Android Wear

Compatibility Android iOS Android, iOS Android, iOS Android, iOS  

Display 1.4in 400x400 AMOLED
38mm, 340x272; 
42mm, 390x312, AMOLED

1.37in 360x325 LCD 1.2in 360x360 AMOLED 1.5in, 360x326 LCD

Processor Snapdragon 400 S2 Snapdragon 400 1GHz Exynos 3250 Intel Atom Z34XX

RAM 512MB Not stated 512MB 512MB 1GB

Storage 4GB 4GB 4GB 4GB 4GB

Waterproof     

Battery 300mAh 273mAh 300mAh 250mAh 400mAh

Dimensions 42x11.3mm 38.6/42.5x33.3/36.4mm 42x11.4mm 42.3x49.8x11.4mm 47x13mm

Weight 40g 28.2g/34.2g 53.6g 47g 156g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/PXV9PVX TINYURL.COM/HAT545L TINYURL.COM/GUJR9XX TINYURL.COM/P4UKB74 TINYURL.COM/Z3X6D6F

6 7 8 9 10
Best 
smartwatches

Samsung Gear S3 Frontier LG G Watch R Asus ZenWatch 2 Motorola Moto 360 LG Watch Urbane

Price £349 inc VAT £195 inc VAT £149 inc VAT £199 inc VAT £259 inc VAT

Website Samsung.com/uk Lg.com/uk Uk.sasus.com Motorola.co.uk Lg.com/uk

Overall rating

Operating system Tizen-based OS Android Wear Android Wear Android Wear Android Wear

Compatibility Android, iOS Android Android, iOS Android Android

Display 1.3in 360x360 Super AMOLED 1.3in 320x320 P-OLED 1.63in 320x320 LCD 1.56in 290x320 LCD 1.3in 320x320 P-OLED

Processor 1GHz Dual-core 1.2GHz Snapdragon 400 1.2GHz Snapdragon 400 TI OMAP 3 1.2GHz Snapdragon 400

RAM 768MB 512MB 512MB 512MB 512MB

Storage 4GB 4GB 4GB 4GB 4GB

Waterproof     

Battery 380mAh 410mAh 300mAh 320mAh 410mAh

Dimensions 46x49x12.97mm 46.4x53.6x9.7mm 40.7x49.6x10.9mm 46x11.5mm 46x52x10.9mm

Weight 62g (without strap) 62g 50g 49g (leather band model) 67g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/GSSNXZM TINYURL.COM/QATY8FT TINYURL.COM/ZVRZLNJ TINYURL.COM/O9C69K6 TINYURL.COM/Q3VK7ES
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1 2 3 4 5
Best 
activity 
trackers

Fitbit Charge 2 Apple Watch Series 2 Fitbit Charge HR Fitbit Alta Withings Steel HR

Price £129 inc VAT £369 inc VAT £119 inc VAT £99 inc VAT £179 inc VAT

Website Fitbit.com/uk Apple.com/uk Fitbit.com/uk Fitbit.com/uk Withings.com/uk

Overall rating

Compatibility iOS, Android, Windows iOS iOS, Android, Windows iOS, Android, Windows iOS, Android

Display OLED AMOLED OLED OLED OLED

Pedometer     

Heart-rate monitor     

Sleep tracking     

Alarm     

Third-party app synching     

Call notifi cations     

Waterproof     

Battery life 5 days 18 hours 5+ days 5 days 25 days

Weight 35g 28.2g/34.2g 26g 32g 39/49g

FULL REVIEW TINYURL.COM/Z3NN8RL TINYURL.COM/HAT545L TINYURL.COM/PCKV4SU TINYURL.COM/ZO8TN2L TINYURL.COM/HXHTT3O

6 7 8 9 10
Best 
activity 
trackers

Xiaomi Mi Band 2 Fitbit Surge Misfit Ray MyZone MZ-3 Fitbit One

Price £33 inc VAT £199 inc VAT £79 inc VAT £129 inc VAT £79 inc VAT

Website Mi.com/en Fitbit.com/uk Misfi t.com Myzone.org Fitbit.com/uk

Overall rating

Compatibility iOS, Android iOS, Android, Windows iOS, Android iOS, Android, Windows iOS, Android

Display OLED Touchscreen   OLED

Pedometer     

Heart-rate monitor     

Sleep tracking     

Alarm     

Third-party app synching     

Call notifi cations     

Waterproof     

Battery life 20-day 5 days 6 months 7 months 10-14 days

Weight 7g (tracker only) 51g 8g Not stated 8g

FULL REVIEW TINYURL.COM/ZAF6OAW TINYURL.COM/O83DR47 TINYURL.COM/JG3XVT9 TINYURL.COM/HK5JOXX TINYURL.COM/PT2TC6F
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Epson EcoTank ET-2500 Epson Expression XP-640 HP LaserJet Pro MFP M130nw Ricoh SP 150SUw Canon Pixma MG3650

Price £229 inc VAT £119 inc VAT £150 inc VAT £129 inc VAT £61 inc VAT

Website Epson.co.uk Epson.co.uk Hp.com/uk Ricoh.co.uk Canon.co.uk

Overall rating

Technology Colour inkjet Colour inkjet Mono laser Mono laser Colour inkjet

Max print resolution 5760x1440dpi 5760x1440dpi 600x600dpi 1200x600dpi 4800x1200dpi

Actual print speed B=7.5ppm C=4ppm B=12ppm C=8ppm B=22ppm B=20ppm B=9ppm C=5ppm

Scan/fax facilities 2400x4800dpi scanner 2400x1200dpi scanner 600dpi scanner 1200dpi scanner 2400x1200dpi scanner

Supported interfaces USB 2.0, ethernet, 802.11b/g/n USB 2.0, 802.11b/g/n, AirPrint USB 2.0, ethernet, 802.11b/g/n USB 2.0, 802.11b/g/n USB 2.0, 802.11b/g/n, AirPrint

Cost per page B=0.2p C=0.4p B=3.4p C=9.7p B=3.5p B=6p B=2.8p C=4.5p

Media card/auto duplex     

Input capacity 100 sheets 100 sheets + 20 sheets 150 sheets + 100 sheets 50 sheets 100 sheets

Dimensions 169x489x300mm 130x385x335mm 230x383x260mm 350x275x137mm 152x449x304mm

Weight 4.6kg 6.7kg 7.6kg 7.5kg 5.4kg

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/ZWCECPA TINYURL.COM/GSOR6KU TINYURL.COM/ZEMNEJ9 TINYURL.COM/GVQ5XCT TINYURL.COM/J8CNOV2

Best printers
Canon Pixma MG7550 Samsung Xpress M2835DW Brother HL-L9200CDWT HP LaserJet Pro M277dw HP OfficeJet 7510

Price £130 inc VAT £143 inc VAT £548 inc VAT £258 inc VAT £129 inc VAT

Website Canon.co.uk Samsung.com/uk Brother.co.uk Hp.com/uk Hp.com/uk

Overall rating

Technology Colour inkjet Mono laser Colour laser Colour laser Colour inkjet

Max print resolution 9600x2400dpi 4800x600dpi 2400x600dpi 300dpi 1200x600dpi

Actual print speed B=14.3ppm B=22.7ppm B=30ppm C=30ppm B=15ppm C=13ppm B=12.5ppm C=7.5ppm

Scan/fax facilities 2400x4800dpi scanner None None
1200x1200dpi scanner, 
300x300dpi fax

1200x1200dpi scanner, 
300x300dpi fax

Supported interfaces USB 2.0, ethernet, 802.11b/g/n USB 2.0, ethernet, 802.11b/g/n USB 2.0, ethernet, 802.11b/g/n USB 2.0, ethernet, 802.11b/g/n USB 2.0, ethernet, 802.11b/g/n

Cost per page B=2.4p C=8.1p B=1.5p B=1p C=5.9p B=2.2p C=9p B=1.7p C=3.3p

Media card/auto duplex     

Input capacity 125 sheets 250 sheets 750 sheets + 50 sheet 150 sheets + 50 sheet 250 sheets + 75 sheet

Dimensions 435x370x148mm 368x335x202mm 410x495x445mm 420x417x322mm 613x725x287mm

Weight 7.9kg 7.4kg 28.3kg 16.3kg 13kg

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/PZ3SVH7 TINYURL.COM/QECOF7V TINYURL.COM/PT52MH6 TINYURL.COM/GPXACL7 TINYURL.COM/HDXF85Y
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Best 
wireless 
routers

Apple AirPort Extreme TP-Link Archer VR900 BT Smart Hub* Netgear Nighthawk R7000 TP-Link VR2600

Price £169 inc VAT £139 inc VAT £129 inc VAT £150 inc VAT £174 inc VAT

Website Apple.com/uk Tp-link.com Bt.com Netgear.co.uk Tp-link.com

Overall rating

Standards supported 802.11a/b/g/n/ac 802.11a/b/g/n/ac 802.11a/b/g/n/ac 802.11a/b/g/n/ac 802.11a/b/g/n/ac

Frequency modes 2.4GHz/5GHz (concurrent) 2.4GHz/5GHz (concurrent) 2.4GHz/5GHz (concurrent) 2.4GHz/5GHz (concurrent) 2.4GHz/5GHz (concurrent)

Antennas 6x internal 3x external 7x internal 3x external 4x external

Built-in modem     

Manufacturer’s rating 1300/450Mb/s 1300/600Mb/s Not specifi ed 1300/600Mb/s 1733/800Mb/s

WPS     

Ports Gigabit WAN, 3x gigabit LAN, USB Gigabit WAN, 1x USB 3.0, 1x USB 2.0 Gigabit LAN, 1x USB 3.0 Gigabit WAN, 1x USB 3.0, 1x USB 2.0 2x USB 3.0, 4 x RJ11

Average power use 8W N/S N/S 9W N/S

Max speed (11n/11ac) 171/572Mb/s 146/622Mb/s 85/239.5Mb/s 171/592Mb/s Not tested

Dimensions, weight 98x168x98mm, 945g 245x181x90mm, 720g 240x155x65mm 285x186x45mm, 750g 263.8x197.8x37.3mm

Warranty 1 year Not specifi ed Not specifi ed Not specifi ed Not specifi ed

FULL REVIEW TINYURL.COM/MFDLLSC TINYURL.COM/OF8KYPC TINYURL.COM/ZL9TV96 TINYURL.COM/Q2NRQ8Q TINYURL.COM/Z6E2DMG
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Best 
powerline 
adaptors

TP-Link AV2000 TrendNet Powerline 500 AV2 TP-Link AV1200 Solwise SmartLink 1200AV2 Devolo dLan 1200+

Price £99 inc VAT £41 inc VAT £88 inc VAT £43 inc VAT £119 inc VAT

Website Uk.tp-link.com Trendnet.com Uk.tp-link.com Solwise.com Devolo.com/uk

Overall rating

No of adaptors in kit 2 2 2 1 (2 required) 2

Max throughput 2000Mb/s 600Mb/s 1200Mb/s 1200Mb/s 1200Mb/s

Near test result 432Mb/s 146Mb/s 500Mb/s 410Mb/s 357Mb/s

Far test result 117Mb/s 71Mb/s 200Mb/s 107Mb/s 126Mb/s

Ethernet ports 2x gigabit 1x gigabit 1x gigabit 2x gigabit 1x gigabit

Passthrough socket Yes No Yes Yes Yes

Wireless hotspot No No No No No

Encryption 128-bit 128-bit 128-bit 128-bit 128-bit

Dimensions 131x72x42mm 55x87x58mm 230x190x100mm 62x122x41mm 130x66x42mm

Weight Not specifi ed 90g 898g Not specifi ed Not specifi ed

Warranty 1 year 3 years 1 year 2 years 3 years 

FULL REVIEW TINYURL.COM/H9W89QM TINYURL.COM/QYEPJQ7 TINYURL.COM/NVONCWT TINYURL.COM/NZ4EJW8 TINYURL.COM/Q4EOO4M

* For BT broadband only

HEAD TO TINYURL.COM/PNUDFBK FOR OUR PERIPHERALS BUYING ADVICE
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Best 
NAS drives

Synology 216+II Asustor AS1004T Qnap TS-251A WD My Cloud Mirror 4TB Synology DS115j

Price £239 inc VAT (diskless) £239 inc VAT (diskless) £249 inc VAT (diskless) £239 inc VAT (diskless) £83 inc VAT (diskless)

Website Synology.com Asustor.com Qnap.com Wdc.com Synology.com

Overall rating

Drive bays 2 4 2 2 1

Processor 1.6GHz Intel Celeron N3060 1GHz Marvell ARMADA-385 1.6GHz Intel Celeron N3060 1.3GHz Marvell ARMADA-385 800MHz Marvell Armada 370

Memory 1GB DDR3 512MB 2GB DDR3 512MB 256MB DDR3

Remote access     

eSATA     

USB port 2x USB 3.0, USB 2.0 2x USB 3.0 3x USB 3.0, HDMI, USB 3.0 micro B 1x USB 3.0 2x USB 2.0

Raid options 0/1/JBOD/Basic/Synology Hybrid 0/1/5/6/10/JBOD 0/1/JBOD 0/1/JBOD None

Software DSM 6.1 Control Center QTS 4.2 My Cloud DSM 5.1

Dimensions 108x165x233.2mm 218x2165x164mm 102x169x219mm 139.9x170.6x49mm 71x161x224mm

Weight 1.25kg 1.5kg 1.28kg 1.6kg 700g

Warranty 2 years 3 years 2 years 2 years 1 year

FULL REVIEW TINYURL.COM/JRWSCE3 TINYURL.COM/GLCBLG6 TINYURL.COM/JK6KQLN TINYURL.COM/J76VSHR TINYURL.COM/MNEYVNK

Best
portable 
hard drives

Adata SE730 Samsung Portable SSD T3 Transcend ESD400 SanDisk Extreme 500 Portable SSD Western Digital My Passport

Price £106 inc VAT £606 inc VAT £420 inc VAT £70 inc VAT £159 inc VAT

Website Adata.com Samsung.com/uk Transcend-info.com Sandisk.co.uk Wdc.com

Overall rating

Price per GB (at 
capacity tested)

46p 32p 39p 31p 4p

Capacity tested 250GB 2TB 256GB 240GB 4TB 

Capacity range 250GB 250GB, 500GB, 1TB, 2TB 128GB, 256GB, 512GB, 1TB 120GB, 240GB, 480GB 1TB, 2TB, 3TB, 4TB 

Storage MLC NAND Flash NAND Flash NAND Flash NAND Flash SSD HDD

Sequential performance 380.8/278.5MB/s 406.9/211.2MB/s 410.8/163.8MB/s 398.3/203.4MB/s 119.3/112.8/s

4K performance 19.8/38.9MB/s 21.9/2.3MB/s 16.1/2.7MB/s 19.8/3.7MB/s 0.5/1.6MB/s

Other interfaces USB 3.1 Gen 2 Type-C USB 3.1 Gen 2 Type-C USB 3.0 USB 3.0 USB 3.0

Encryption None 256-bit AES None 128-bit AES 256-bit AES

Software None T3 Security Enabler
Transcend Elite 
Data Management

SanDisk SecureAccess WD Backup, WD Utilities

Dimensions 44x73x12mm 58x74x10mm 92x62x10.5mm 75.7x75.7x10.7mm 81.5x110x16.3mm

Weight 33g 51g 56g 79g 245g

Warranty 3 years 3 years 3 years 3 years 2 years

FULL REVIEW TINYURL.COM/OABWL4B TINYURL.COM/M72D3EP TINYURL.COM/J43SQM5 TINYURL.COM/HNKNV3M TINYURL.COM/GP6JNCM
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Smart 
thermostats

Heat Genius Honeywell EvoHome Nest Learning Thermostat Hive Active Heating 2 Tado

Price (from) £249 inc VAT £249 inc VAT £199 inc VAT £179 inc VAT £199 inc VAT

Website Heatgenius.co.uk Honeywelluk.com Nest.com Hivehome.com Tado.com/gb

Overall rating

Zones controlled 6 12 1 1 1

Hot water control     

Underfl oor heating     

Warranty 2 years 18 months 2 years 1 year 1 year

Verdict

Heat Genius is very good 
at a very useful thing. It is 
easy to use and effi cient. 
How long it takes to pay for 
itself will depend on your 
circumstances, and it may be 
that a full system is too much 
of a long-term investment 
for you. If you are looking to 
install in your a zoned smart 
heating system, we are happy 
to recommend Heat Genius.

EvoHome is the best smart 
heating system we’ve tested. 
It isn’t perfect though, and 
it’s also very expensive, 
or can be. But if you value 
convenience and comfort 
above saving money, it’s 
the one to buy.

If you need only a single 
thermostat and don’t need 
control over hot water, the 
Nest is a good choice. The 
Nest Protect smoke and 
carbon monoxide alarm also 
works with the thermostat, 
but it’s not cheap. There’s 
also the Nest Cam, but the 
tie-in with the thermostat 
is minimal.

The Hive Active Heating 
system is a great upgrade 
for anyone that wants or 
needs the ability to be able 
to control their heating 
remotely. It’s by no means 
the most advanced smart 
thermostat, but it will do 
the job at a good price for 
a lot of people.

Tado is the best smart 
thermostat if you like the 
idea of presence detection 
as it simply follows you and 
your smartphone via GPS, 
and turns the heating up or 
down as you get further away 
or nearer home. There’s also 
hot water control, but the 
thermostat itself isn’t the 
best looking.

FULL REVIEW TINYURL.COM/Q2TUKL9 TINYURL.COM/Q3CXA4Z TINYURL.COM/N9MWV4G TINYURL.COM/PDLCSAS TINYURL.COM/O4K3A2A

Best
SSDs

Samsung 850 Evo (500GB) Toshiba Q300 (480GB) Samsung 960 Pro (512GB) Samsung 960 Evo (1TB) Samsung 850 Pro (1TB)

Price £109 inc VAT £79 inc VAT £311 inc VAT £404 inc VAT £365 inc VAT

Website Samsung.com/uk Toshiba.co.uk Samsung.com/uk Samsung.com/uk Samsung.com/uk

Overall rating

Price per GB 23p 18p 65p 43p 36.5p

4K performance 36.3/106.2MB/s 29.8/65.1MB/s 41.5/165.9MB/s 32.8/50.2MB/s 36/89MB/s

Sequential performance 525.4/512.1MB/s 529.3/511.5MB/s 2048.8/1822.7MB/s 1717.8/1729.8MB/s 508/482MB/s

Memory cache 512MB DDR3 SDRAM Unknown 512MB DDR3 1GB 1GB LPDDR2

Controller Samsung MGX Toshiba TC58NC1000 Samsung Polaris Samsung Polaris Samsung MCX

Encryption AES 256-bit None AES 256-bit AES 256-bit AES 256-bit

Flash Samsung 3D V-NAND TLC NAND Samsung V-NAND Samsung V-NAND Samsung 40nm V-NAND MLC

Connection SATA III 6GB/s SATA III 6GB/s NVMe 1.2 NVMe 1.2 SATA III 6GB/s

Power consumption 4.7W active/0.5W idle 3.6W active/0.3W idle 5.1W active/0.4W idle 5.7W active/0.4W idle 5.8W active/0.6W idle

Warranty 5 years 3 years 5 years 3 years 10 years

Dimensions 69.85x100x6.8mm 69.85x100x7mm 22.15x80.15x2.38mm 22.15x80.15x2.38mm 69.85x100x6.8mm

FULL REVIEW TINYURL.COM/JB2VWLF TINYURL.COM/ZZBWFJZ TINYURL.COM/JOQMWUE TINYURL.COM/HBSLQJD TINYURL.COM/OVHDALD
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Best 
graphics cards

XFX Radeon RX 480 Palit GeForce GTX 1050 XFX AMD Radeon RX460 Sapphire Radeon R7 250X Asus GeForce GTX 980 Ti

Price £249 inc VAT £107 inc VAT £129 inc VAT £65 inc VAT £639 inc VAT

Website Novatech.co.uk Palit.com Xfxforce.com Sapphiretech.com Asus.com/uk

Overall rating

Graphics processor AMD Radeon RX480 Nvidia GeForce GTX 1050 AMD Radeon RX 460 AMD Radeon R7 250X nVidia GeForce GTX 980 Ti

Installed RAM 8GB 2GB GDDR5 4GB GDDR5 1GB GDDR5 12GB

Memory interface 256-bit 128-bit 128-bit 128-bit 384-bit

Core clock/boost 1120/1288MHz 1345/1455MHz 1220MHz 950MHz 1216/1317MHz

Memory clock 7000MHz 7GHz 7GHz 1125/4500MHz 7200MHz

Stream processors 2304 640 896 640 2816

Texture units 144 40 56 40 172

Power connectors 1x 6-pin None 1x 6-pin 1x 6-pin 2x 8-pin

DirectX 12 12 12 12 12

Digital interface 3x DP 1.4, HDMI DVI-D, HDMI, DisplayPort DVI-D, HDMI, DisplayPort 1x DVI, HDMI, DisplayPort DVI, HDMI 2.0, 3x DisplayPort 1.2

Warranty 2 years 2 years 3 years 2 years 3 years

FULL REVIEW TINYURL.COM/HSVQWBQ TINYURL.COM/JSJK88H TINYURL.COM/JKSP5OE TINYURL.COM/OLJ83SQ TINYURL.COM/NDZZQKJ

Best 
graphics cards

Asus ROG Strix GTX 1080 MSI GTX 1070 Gaming X 8G Zotac GeForce GTX 1050 Ti Nvidia GTX 1080 Founders Ed Nvidia GTX 1060 Founders Ed

Price £659 inc VAT £419 inc VAT £149 inc VAT £619 inc VAT £275 inc VAT

Website Asus.com/uk Uk.msi.com Zotac.com Nvidia.co.uk Nvidia.co.uk

Overall rating

Graphics processor Nvidia GeForce GTX 1080 Nvidia GeForce GTX 1070 Nvidia GeForce GTX 1050 Ti Nvidia GeForce GTX 1080 Nvidia GeForce GTX 1060

Installed RAM 8GB 8GB 4GB DDR5 8GB 6GB

Memory interface 256-bit 256-bit 128-bit 256-bit 192-bit

Core clock/boost 1759/1898MHz 1607/1797MHz 1392/506MHz 1607/1733MHz 1506/1708MHz

Memory clock 10,010MHz 4006MHz 7GHz 10,000MHz 4006MHz

Stream processors 2560 1920 768 2560 1280

Texture units 160 120 48 160 80

Power connectors 1x 8-pin, 1x 6-pin 1x 8-pin, 1x 6-pin N/A 1x 8-pin 2x 6-pin

DirectX 12 12 12 12 12

Digital interface DVI, 2x HDMI, 2x DisplayPort DVI, HDMI, 3x DisplayPort DVI-D, HDMI, DisplayPort DVI, HDMI, 3x DisplayPort DVI, HDMI 2.0, 3x DisplayPort 1.4

Warranty 3 years 3 years 3 years 3 years 3 years

FULL REVIEW TINYURL.COM/HL4SOJ2 TINYURL.COM/J6HWN55 TINYURL.COM/J6HWN55 TINYURL.COM/ZEQXYQU TINYURL.COM/HH6TYT8
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Best 4K TVs
Panasonic TX-50CX802B Samsung UE48JU7000 Sony KD-55X8505C Philips 40PUT6400 Finlux 55UX3EC320S

Price £1,299 inc VAT £1,200 inc VAT £1,200 inc VAT £449 inc VAT £799 inc VAT

Website Panasonic.co.uk Samsung.com/uk Sony.co.uk Philips.co.uk Finlux.co.uk

Overall rating

Screen size 50in 48in 55in 40in 55in

Panel type LCD (LED) LCD (LED) LCD (LED) LCD (LED) LCD (LED)

Native resolution 3840x2160 3840x2160 3840x2160 3840x2160 3840x2160

3D enabled     

Apps
BBC iPlayer, ITV Player, 
All 4, Demand 5, Netfl ix, 
YouTube, Amazon

BBC iPlayer, ITV Player, All 
4, Netfl ix, Amazon, YouTube 
and apps store

YouView with BBC iPlayer, ITV 
Player, All 4 and Demand 5; 
Netfl ix, YouTube, Amazon

BBC iPlayer, Netfl ix, YouTube, 
Spotify Connect, Daily Motion, 
Philips App Store, Google Play

BBC iPlayer, Netfl ix, 
YouTube, Twitter, 
Facebook, Viewster, Flickr 

Networking Ethernet, Wi-Fi, Wi-Fi Direct Ethernet, Wi-Fi, Wi-Fi Direct Ethernet, Wi-Fi, Wi-Fi Direct Ethernet, Wi-Fi, Wi-Fi Direct Ethernet, Wi-Fi

Inputs 3x HDMI, 3x USB 4x HDMI, 3x USB 4x HDMI, 3x USB 4x HDMI, 3x USB 4x HDMI, 3x USB

Dimensions 112.1x4.6x65.2cm 108.7x6.7x63cm 123.6x6x72.2cm 90.4x8.3x52.6m 123.3x10.6x71.3cm

Weight 18kg 11.1kg 19.9kg 7.8kg 17.2kg

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/ZLFQ3JV TINYURL.COM/Q2W3VZY TINYURL.COM/ZGSP9FM TINYURL.COM/JQVWCFU TINYURL.COM/P934VXT

1 2 3 4 5
Best 4K
fl at-panel 
displays

BenQ BL3201PT Philips BDM4065UC BenQ RL2460HT AOC G2460VQ6 ViewSonic VX2457-mhd

Price £699 inc VAT £600 inc VAT £168 inc VAT £122 inc VAT £139 inc VAT

Website Benq.co.uk Philips.co.uk Benq.co.uk Aoc-europe.coom Viewsoniceurope.com/uk

Overall rating

Screen size 32in 40in 24in 24in 23.6in

Panel type IPS VA TN matt TN matt TN matt

Native resolution 3840x2160 3840x2160 1920x1080 1920x1080 1920x1080

Pixel density 157ppi 110ppi 92ppi 92ppi 93ppi

Brightness 350cd/m2 120cd/m2 250cd/m2 250cd/m2 300cd/m2

Static contrast ratio 1000:1 5000:1 1000:1 1000:1 1000:1

Response time 4ms 8.5ms 1ms 1ms 2ms

Ports DVI-DL, HDMI, DP, mDP HDMI, DP, mDP, VGA 2x HDMI, DVI, VGA, Aux in/out, HDMI out DP, HDMI, VGA, Aux in/out DP, HDMI, VGA, Aux in/out

Dimensions 490.2x740.3x213.4mm 904x512x88mm 579x213x502mm 565.4x219.3x411.6mm 558.7x229.6x422.4mm

Weight 12.5kg 8.5kg 5.2kg 4.27kg 4.08kg

Warranty 3 years 2 years 3 years 3 years 2 years

FULL REVIEW TINYURL.COM/NPA62QL TINYURL.COM/Q2W3VZY TINYURL.COM/ZA48HDY TINYURL.COM/HOGLYL3 TINYURL.COM/HBVD2GD
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Best 
media 
streamers

Roku Streaming Stick Roku 3 Google Chromecast 2 Amazon Fire TV Stick Google Chromecast Ultra

Price £49 inc VAT £99 inc VAT £30 inc VAT £35 inc VAT £69 inc VAT

Website Roku.com Roku.com Play.google.com Apple.com/uk Play.google.com

Overall rating

Type Dongle Set-top box Dongle Dongle Dongle

Ports HDMI, Micro-USB HDMI, USB, ethernet HDMI, Micro-USB HDMI, Micro-USB HDMI, Micro-USB

Processor 600MHz single-core 900MHz single-core 13.GHz dual-core Dual-core Not specifi ed

RAM 512MB 512MB 512MB 1GB Not specifi ed

Graphics Not specifi ed Not specifi ed Not specifi ed Not specifi ed Not specifi ed

Storage None 512MB, plus microSD slot None 8GB (not user-accessible) None

Voice search     No

Remote control     No

Dimensions 78.7x27.9x12.7mm 89x89x25mm 52x52x13.5mm 84.9x25x11.5mm 58.2x13.7x58.2mm

Weight 18g 170g 39g 25g Device 47g; adaptor 101g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/OAP9QF9 TINYURL.COM/PT7MGUL TINYURL.COM/Q4B6B29 TINYURL.COM/NAQRNOC TINYURL.COM/ZZJD5KQ

1 2 3 4 5
Best 
e-book readers

Amazon Kindle Voyage Amazon Kindle Oasis Amazon Kindle (8th gen) Amazon Kindle Paperwhite Amazon Kindle (7th gen)

Price £169 inc VAT £269 inc VAT £59 inc VAT £109 inc VAT £59 inc VAT

Website Amazon.co.uk Amazon.co.uk Amazon.co.uk Amazon.co.uk Amazon.co.uk

Overall rating

Screen size 6in touchscreen 6in touchscreen 6in touchscreen 6in touchscreen 6in touchscreen

Screen technology E Ink E Ink E Ink E Ink E Ink

Screen resolution 1440x1080 1440x1080 600x800 768x1024 600x800

Built-in light     

Storage 4GB 4GB 4GB 2GB 4GB

Book store Amazon Kindle Amazon Kindle Amazon Kindle Amazon Kindle Amazon Kindle

Cellular connectivity Optional extra Optional extra  Optional extra 

Battery life Six weeks Eight weeks Four weeks Eight weeks Four weeks

Dimensions 162x115x7.6mm 143x122x8.5mm 160x115x9.1mm 117x169x9.1mm 169x119x10.2mm

Weight 180g 131g 161g 206g 191g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/NXAAU3Q TINYURL.COM/Z924POY TINYURL.COM/HJONZA4 TINYURL.COM/PREZPRK TINYURL.COM/NSFORJE
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Best 
games 
consoles

Sony PlayStation 4 Pro Microsoft Xbox One S Sony PlayStation 4 Slim Sony PlayStation 4 Microsoft Xbox One

Price £349 inc VAT £349 inc VAT £259  inc VAT £259  inc VAT £349 inc VAT

Website Playstation.com Xbox.com Playstation.com Playstation.com Xbox.com

Overall rating

Processor Octa-core AMD x86-64 1.75GHz octa-core AMD x86 Octa-core AMD x86 Octa-core AMD x86 1.75GHz octa-core AMD x86

Graphics 4.2TFlops AMD Radeon GPU AMD Radeon GPU at 914MHz 1.84TFlops AMD Radeon GPU 1.84TFlops AMD Radeon GPU 1.31TFlops AMD Radeon GPU

RAM 8GB GDDR5 8GB DDR3 8GB GDDR5 8GB GDDR5 8GB DDR3

Storage 1TB 500GB, 1TB or 2TB 500GB 500GB 500GB

Optical drive Blu-ray, DVD, game discs 4K Blu-ray, DVD, game discs Blu-ray, DVD, game discs Blu-ray, DVD, game discs Blu-ray, DVD, game discs

Ports 3x USB 3.1, AUX, HDMI 3x USB 3.0, HDMI 2.0, Kinect port 2x USB 3.0, AUX, HDMI 2x USB 3.0, AUX, HDMI USB 3.0, HDMI

Connectivity Ethernet, 802.11b/g/n/ac, Bluetooth Ethernet, 802.11b/g/n/ac Ethernet, 802.11b/g/n, Bluetooth Ethernet, 802.11b/g/n, Bluetooth Ethernet, 802.11b/g/n

Other 1 controller 1 controller, 4K, Kinect option 1 controller 1 controller 1 controller, 4K, Kinect option

Dimensions 327x295x55mm 3294x226x64mm 275x53x305mm 275x53x305mm 333x274x79mm

Weight 3.3kg 2.9kg 2.8kg 2.8kg 3.2kg

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/HCNB3XP TINYURL.COM/HWO8PJU TINYURL.COM/HUL2J8Q TINYURL.COM/NBFLQK2 TINYURL.COM/M6J4KHS

Best 
budget 
portable 
speakers

Denon Envaya Mini Sumvision Psyc Monic Lava BrightSounds 2 UE Roll Marsboy 5W Orb

Price £99 inc VAT £37 inc VAT £39 inc VAT £99 inc VAT £38 inc VAT

Website Denon.com Sumvision.com Lavaaccessories.co.uk Ultimateears.com Amazon.co.uk

Overall rating

Speaker(s) Not specifi ed Not specifi ed Not specifi ed Not specifi ed Not specifi ed

Bluetooth Bluetooth 4.0 Bluetooth 4.0 Bluetooth Bluetooth Bluetooth 4.1 + EDR

Handsfree calls     

NFC     

Frequency response Not specifi ed 90Hz to 20KHz Not specifi ed 108Hz to 20kHz 80Hz to 18kHz

Impedence Not specifi ed Not specifi ed Not specifi ed Not specifi ed 4 ohms

Extra features IPX4 splashproof None IPX4  water resistance IPX7 splashproof MicroSD slot

Claimed battery life 10 hours 7 hours 36 hours 9 hours 12 hours

Dimensions 209x54x51mm 200x60x60mm 190x95x103mm 134x39x40mm 150x148x138mm

Weight 558g Not stated 624g 330g 454g

Warranty 1 year 1 year 1 year 2 years 1 year

FULL REVIEW TINYURL.COM/QDRNP3P TINYURL.COM/JC8CZM2 TINYURL.COM/ZZ7HUDG TINYURL.COM/O7T7ZUU TINYURL.COM/JJLOPCD
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Best 
headphones

B&W P9 Signature Bose QuietComfort 35 Denon AH-D600 Sharkk Bravo Denon AH-MM400

Price £699 inc VAT £289 inc VAT £229 inc VAT £249 inc VAT £196 inc VAT

Website Bowers-wilkins.co.uk Bose.co.uk Denon.co.uk Sharkk.com Denon.co.uk

Overall rating

Type Circumaural over-ear Circumaural over-ear Circumaural over-ear Circumaural over-ear Circumaural over-ear

Frequency response Not stated Not stated 5Hz to 45kHz 6Hz to 45kHz 10Hz to 40kHz

Nominal impedance Not stated Not stated 25 ohms 32 ohms 32 ohms

Sensitivity Not stated Not stated 108dB 118dB 96dB

In-line remote     

Mic     

Extra tips N/A N/A N/A N/A N/A

Carry case     

Cable length Not stated 1.2m 3m 1.35m Not stated

Weight 413g 310g 250g 294g 310g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/HDR2UUG TINYURL.COM/JZWSSSQ TINYURL.COM/NBCFJW6 TINYURL.COM/Z5BGX9X TINYURL.COM/J7G56N9

6 7 8 9 10
Best 
headphones

Bose QuietComfort 20 Rock Jaw Resonate Final Audio Design Sonorous III Audio-Technica ATH-WS99 B&W P5

Price £259 inc VAT £124 inc VAT £299 inc VAT £79 inc VAT £249 inc VAT

Website Bose.co.uk Rockjawaudio.com Final-audio-design.com Eu.audio-technica.com/en Bowers-wilkins.co.uk

Overall rating

Type In-ear In-ear Circumaural over-ear Over-ear On-ear, foldable

Frequency response 20-21kHz 20-20kHz Not stated 8Hz to 25kHz 10Hz to 20kHz

Nominal impedance 32 ohms 16 ohms 25 ohms 37 ohms 22 ohms

Sensitivity 105dB 103dB 105dB 120dB 108dB

In-line remote     

Mic     

Extra tips   N/A N/A N/A

Carry case     

Cable length 1.3m 1.25m 1.5m 0.8m 1.2m

Weight 44g 40g 410g 250g 195g

Warranty 1 year 1 year 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/OEAGFOF TINYURL.COM/JSBC8FZ TINYURL.COM/JQW529E TINYURL.COM/QDRCCAT TINYURL.COM/NNRV6UT

117_145 New Top 5 Charts 263.indd   144 14/03/2017   16:06



June 2017   www.pcadvisor.co.uk/reviews  145TEST CENTRE

Top 5 charts

1

1

2

2

3

3

4

4

5

5

HEAD TO TINYURL.COM/QCD8J7Y FOR OUR BUYING ADVICE

Best 
power banks

Zendure A2 (2nd gen) Anker PowerCore 10000 Omnicharge RavPower PowerStation CHJDG UltraCompact

Price £25 inc VAT £20 inc VAT £103 inc VAT £99 inc VAT £19 inc VAT

Website Zendure.com Anker.com Omnicharge.co Ravpower.com Chargedpower.com

Overall rating

Capacity 6700mAh 10,000mAh 13,600mAh 20,100mAh 10,000mAh

Input 1x 7.5W Micro-USB 1x 10W Micro-USB DC 4.5-36V, 1W-34W 19V/1.6A DC 1x 5W Micro-USB

Outputs 1x 10.5W USB 1x QC 3.0 USB 2x 4.8A USB ports, plug socket 5V USB-C, 3A output 1x 10.5W USB

Auto-on/-off  /  / /

Passthrough charging     

Status indicator 4 LEDs 4 LEDs OLED display 5 LEDs 4 LEDs

LED fl ashlight     No

Carry case     No

Dimensions 93x48x23mm 92x60x22mm 135x85x23.5mm 69x69x146mm 93x19x63mm

Weight 137g 188g 365g 207g 181g

Warranty 1 year 1 year 1 year 18 months 1 year

FULL REVIEW TINYURL.COM/NGCNO5F TINYURL.COM/ZSREH65 TINYURL.COM/JL97MK5 TINYURL.COM/H48JZWL TINYURL.COM/JMOUUUO

Best 
desktop 
chargers

Tronsmart Titan Tronsmart U5PTA CHOEtech 6-port Charger Aukey USB Charging Station iClever USB Travel Charger

Price £25 inc VAT £22 inc VAT £25 inc VAT £17 inc VAT £20 inc VAT

Website Tronsmart.com Tronsmart.com Choetech.com Hisgadget.com Hisgadget.com

Overall rating

Max output 90W 54W 60W 54W 50W

Outputs:                 USB 1 QC 2.0 QC 3.0 QC 2.0 QC 2.0 12W USB

USB 2 QC 2.0 12W QC 2.0 12W 12W USB

USB 3 QC 2.0 12W 12W 12W 12W USB

USB 4 QC 2.0 12W 12W 12W 12W USB

USB 5 QC 2.0 12W 12W 12W 12W USB

USB 6 N/A N/A 12W N/A 12W USB

Colours available Black Black Black Black Black

Dimensions 160x81x28mm 165x156x56mm 71.5x29x88.4mm 94x60x25mm 100x69x27mm

Weight 292g 390g 158g 149g 180g

Warranty 1 year 18 months 1 year 1 year 1 year

FULL REVIEW TINYURL.COM/GMVDCHM TINYURL.COM/QG4X5D9 TINYURL.COM/QG4X5D9 TINYURL.COM/P2CZMCU TINYURL.COM/MPA4DWC

117_145 New Top 5 Charts 263.indd   145 14/03/2017   16:06



o when did Mobile World Congress turn into 
Mobile World Classic? While the LG G6 and 
Moto G5s created a healthy amount of buzz 

in Barcelona this year, the hottest gadgets weren’t 
the usual cutting-edge marvels. They were retro-
flavoured releases that brought back a feature long 
relegated to the technology graveyard: tiny keys.

Now, a certain amount of nostalgia-driven 
excitement is understandable. I’ll admit that the new 
Nokia 3310 stirred something in me that none of the 
glass-and-metal handsets did, but we’re not about to 
start seeing Samsung slap a keyboard on the Note 8. 
The Palm Treo isn’t walking through the door.

There’s a reason why the few phones with keypads 
are relegated to the most out-of-the-way corners of 
your local store. No one wants them.

The key to failure
BlackBerry’s comeback with the KEYone might make 
for feel-good headlines, but let’s not forget that it has 
an effective zero percent market share. That works out 
at around 200,000 customers around the world who 
were willing to pay for a BlackBerry phone last year.

S
Granted, most of those purchased were the 

Passport and Priv, both of which have hardware 
keyboards, but those numbers make drops in the 
bucket look like a deluge. The Priv was supposed to 
be BlackBerry’s big comeback phone, the answer to 
all those users who supposedly wanted the feel of a 
keyboard with the touchscreen Android experience. 
Clearly, that market was grossly overestimated.

The KEYone, a phone that’s so proud of its keyboard 
it made it part of its name, is as likely to generate sales 
as Samsung is to ship the Galaxy S8 with Android 
Messages. To people of a certain age, the keyboard 
might represent the pinnacle of mobile advancement, 
but most of us want nothing to do with it.

That’s not to say the KEYone isn’t a good phone. 
The keyboard has been upgraded with things 
such as swipe typing and smart suggestions, and 
I’ll even predict that it will generate a bunch of 
stellar reviews for its concept, with headlines like 
“BlackBerry is back,” and “Move over Samsung, here 
comes BlackBerry.” But a year from now the £499 
KEYone will be at the bottom of the bargain bin. 
And something tells me there won’t be a KEYtwo.

Why tiny keypads 
aren’t becoming cool
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No renaissance for physical keypads on our phones, writes Michael Simon

Nokia 3310
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Snake in the grass
I don’t mean to pick on BlackBerry here (although 
it’s an easy target). There were quite a few 
keypad‑based phones and gadgets at MWC – the 
dual‑booting Android/Linux PDA Gemini has already 
rocketed past its $200,000 Indiegogo goal, 
but the most hyped by far was the 
Nokia 3310, a modern spin on the 
classic candy bar phone that 
everyone wanted in 2000.

From the fawning at 
MWC, it might as well have been 
the Galaxy S8. It plays Snake! The 
battery lasts a month on standby! It’s just 
£42! It comes in yellow! But the bottom line is that 
the 3310 is mostly a publicity stunt. HMD told me 
that the phone will “roll out to markets where a 2.5G 
device is demanded by our customers and consumers.” 
Translation: UK consumers won’t be able to buy one.

So, with all that retro charm, who’s the 3310 for? If 
it’s for emerging markets, there’s already the Android 
One program, which offers modern conveniences such 
as fingerprint scanners and 5in screens for around 
£100. And there are any number of Snake games you 
can download for them in the Play Store.

Space invader
Even if you overlook things like stuck keys, dust build‑
up, and general malfunctions, the physical keyboard 
has another unfortunate side effect: a smaller screen.

Never mind the Nokia 3310’s 2.4in display. The 
KEYone is a normal‑sized phone, just 5mm shorter 
than the Google Pixel XL, which is fine except for one 
thing. It only has a 4.5in display. That’s easily one of 
the smallest Android screens on the market, but you’re 
not getting a phone that lends itself to one‑handed 
operation. Consider that the LG G6 fits a 5.7in screen 
in a body that’s actually smaller than the KEYone.

In fact, BlackBerry’s phone is designed for use 
with two hands, given the thumb‑friendly keyboard. 
So not only do you get a much smaller screen, you 
also get a phone the occupies all of your dexterity. Is 
a physical keyboard really worth giving up so much?

And if you think a full‑sized keyboard this is just 
a BlackBerry phenomenon, there’s also a physical 
keyboard mod for the Moto Z that recently hit 
Indiegogo, which adds a five‑row slide‑out Qwerty 
keyboard that can be tilted up to 45 degrees. 
And let’s not forget that Samsung was selling a 
keyboard case for the Note 5 and S6 edge.

Now, I can kind of understand the logic in having 
a keyboard as an attachment that can be easily 
removed, but I still fail to see how it enhances the 
experience. Maybe some people with nimble thumbs 
will be able to type faster, but for most of us, a virtual, 
there‑when‑you‑need‑it keyboard is preferable.

Movable type
As I was writing this piece I came across a timely tweet 
from smartphone leaker extraordinaire Evan Blass 
that wasn’t about the Galaxy S8 for once. It was a 
picture of the Sony Xperia X1 captioned with “G.O.A.T.” 
(Greatest of all time). So I asked him about it.

“Starting with the Palm Treo 600, all of my initial 
smartphones had hardware keyboards,” he said. “In 

fact, after that Treo, I owned four Qwerty WinMo 
sliders from HTC alone (if you count the X1 as HTC‑
built) – and then an LG WinMo slider after that.”

Blass, who uses a Galaxy S6 these days, says he 
probably would buy an X1 today “assuming that it 
maintained an acceptably slim profile.” (The X1 was 
more than a half‑inch thick.) He said he appreciates 
the “tactility” of a real keyboard and finds himself 
making far fewer mistakes than with the virtual ones.

So there are some keyboard fans out there. 
I just don’t think there are enough of them to 
bring BlackBerry back to life. I’m not even sure 
there’s enough interest to push the Moto Keyboard 
Mod past its $100,000 fund‑raising goal. The 
reason touchscreen phones overtook keyboard 
ones so easily was because there was very little 
resistance from users, Blass’s opinion aside.

In fact, the only keyboard that interested me 
at MWC was the Galaxy Tab S3’s. Tablet keyboards 
allow for touch‑typing with all your fingers, a clear 
improvement over on‑screen swiping or thumb‑
tapping. Keyboards certainly have their place – it’s 
just not attached to the bottom of our smartphones. J 

BlackBerry KEYone

Evan Blass 
made his name 
leaking images 
of phones with 
giant screens, 
but he still has 
a soft spot 
for handsets 
with hardware 
keyboards
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Make your site to site
connections more secure
with a Spitfire VPN

Gophers create a complex network of 
private underground tunnels that are 
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workers into your network?
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