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AMD 2nd Gen Ryzen

Nothing seems to be preventing
AMD’s demolition squad from
storming the CPU arena atthe
moment. Following hard onthe
heels of the first Ryzen CPUs last
year comes the next generation of
Ryzen chips, bringing smaller
transistors, mature boosting
technologies and a firm farewell
to the memory compatibility
issues that plagued the original
Ryzen launch.

We've taken alook at what's new
on p21,and we've also reviewed the
latest X-series 6-core and 8-core
CPUs. Withimproved memory
compatibility, we also ran some
memory tests atarange of
frequencies to find the new Ryzen
sweet spot on p24, andyou'll find a
full overclocking guide on p26.
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We want HDR gaming
Richard Swinburne wants
gaming monitors that focus on
colour reproduction

Gigabyte X470 Aorus
Gaming 7 WiFi

We look at one of the first
motherboards to use AMD's new
X470 chipset.

M.2 SSD coolers

Want to shift some heat from your
super-fast NVMe SSD? We put six
M.2 SSD coolers through their paces

Asus all-AMD laptop

Asus builds a gaming laptop with an
8-core Ryzen CPU and aRadeon RX
580 GPU.

120mm AlO liquid coolers

If you're thinking of branching out
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beyond air cooling for your CPU, a
120mm all-in-one liquid cooleris a
good step up, without the faff of
custom water cooling gear.

Wireless gaming headsets
Play and chatin games without being
tetheredto acable.

Make a smarthome

From doorbells and thermostats to
washing machines and robot
cleaners, we look at settingup a
smarthome with arange of budgets.
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96 Raspberry Pi3Model B+
The latest Pi's SoCis 200MHz
quicker thanthe Pi 3, anditalso
runs cooler.

98 Gamebuino Meta
The popular DIY handheld
console gets a colour screen and
aspecsboost.

104 Make a GPU backplate
Antony Leather shows you how to
create and paint your own custom
graphics card backplate.
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BEN HARDWIDGE / FROM THE EDITOR

MORE THAN

A DIE SHRINK

Ryzen has fully matured into a highly competitive CPU range,
and Intel should be worried, argues Ben Hardwidge

nly a few things in life excite me. Knowing that I'm

. goingtoseelron Maidenlaterthisyearisone ofthem.
My forthcoming honeymoon, and my first proper

holiday in several years, is another one. In all my time on this
planet,Idon’tthink I've ever been sincerely excited about a die
shrink,butthat’sallchangedthismonth.Honestly, hearmeout.
Onthe face of it, not much has changed with AMD’s 2nd Gen
Ryzen CPUs (see p21). They have the same underlying
architectureastheoriginalRyzen CPUs fromlast year,withthe
same number of cores and the same amount of
cache.It’s really just an optical die shrink from a
14nm process to a 12nm process. Historically, a

We haven't spent

With a price of just £283 inc VAT from www.scan.co.uk, the
new Ryzen 7 2700X is an amazing deal, not only undercutting
AMD’s previous launch pricing, but also Intel’s 6-core Core
i7-8700K, a chip that the new Ryzen thrashes in heavily multi-
threaded workloads, such as Handbrake video encoding. Intel
stillhasthe (slight) upper hand in gaming, but the difference a
CPUmakes to gaming at this level is generally so small that it’s
hardly worth considering.

Thirdly, AMD’s new boosting algorithms arenowsogood that
they've effectively made all-core overclocking
redundant.The original Ryzen CPUs struggledin
some game tests, because the boosting

similar shrink would enable you to squeeze out several ni g hts. tearin g algorithms didn't account for lightly threaded

some more clock speed, and possibly lower the
power consumption too, but that’s about it.

software, such as games, spawning off less

our hairout, trying to demandingthreads,separate from the maintwo

AMD has certainly upped the clock frequency, g et RAM kits to work threads, which we've discussed no p21. The new

with the Ryzen72700X now boosting to 4.3GHz,

but that’s not really why 2nd Gen Ryzen is such

an important launch. Firstly, we’ve had no compatibility
problemsthistime. Wehaven'tspent several nights, tearing our
hairout, trying to get variousRAMkits towork. AMDhas solved
the memory compatibility problems that plagued the original
Ryzenlaunch.

Secondly, AMDhasbeenmuch clevereraboutthe CPUline-up.
The original flagship Ryzen 71800X was extremely overpriced
at £489 inc VAT, with the £330 and highly overclockable Ryzen
71700 winning our Premium Grade award. AMD haslearnedits
lessonthistime—there’sno28ooXandrightly so.Notonlythat,
but the new flagship Ryzen 7 2700X is priced well below the
launch price of even the Ryzen 71700.

boosting algorithms fix this problem - you just
need decent cooling.

The upshot is that a traditional all-core overclock actually
makes the CPU slower in some software. It’s still worth doing if
youreallyneed torun heavily multi-threaded workloads asfast
as possible, but for most people, you may as well just run the
CPU at stock speed —the boost will be quicker than an all-core
overclock in most cases. We haven’'t had an opportunity to test
thenon-X2nd GenRyzen CPUsyet,butthefactyoucangetsuch
good performance without even touching the settings in the
EFlisa big bonus for the X-series chips.

Ryzenhasfully matured into a fast, efficient and formidable
CPU,andforasurprisinglylow price.Intelreally needs towatch
its back now. GIPl
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RICHARD SWINBURNE / VIEW FROM TAIWAN

WE WANT HDR GAMING

Richard Swinburneis glad to see gaming monitors finally
focusing on colour reproduction andimage quality

fyou were a first-generation CPC reader, and were
- into PC gaming around 2004-2005, let me reach

inand pullafewmemorystrings.Doyouremember
the release of Far Cry 1.3 and Half-Life 2 Lost Coast? Six
monthsafterFar Crylaunched, and with Nvidia's help, Crytek
dropped the 1.3 patch in late 2004, which introduced DirectX
gc support, complete with Shader Model 3 and gorgeously
bright HDR lighting.

Meanwhile Valve, which was continuing to co-work with
ATl since the launch of Half-life 2, introduced the Lost Coast
demo,withanalternativeeffectthatapproximated HDR using
Shader Model 2b. Later, in 2005, Valve updated
the Source engine with full support for DirectX
gcand Shader Model 3.

On the hardware front, following the
disastrous GeForce FX series, Nvidia was trying

and PG27UQ respectively. Both monitors break the 4K 60Hz
barrier by providing a refresh rate of up to 144Hz, and their
brightness can peak at 1,000-nits to enable the extreme
contrast needed to properly display HDR content without it
looking washed out.

Inside both monitors,the same AUO AVHA panelisstill just
an 8-bit affair with frame rate control (FRC), rather than a full
10-bit panel, so it’s still ‘only’ producing millions rather than
billions of colours. However, the Quantum Dot coating gives it
9o per cent coverage of the professional-grade DCI-P3 colour-
space, which makes up forit.

Onthedownside,since these monitorstarget
the super-premium end of the price spectrum,

[t will still be years they willlikely cost around £2,000 inc VAT, so it
before ma ny of us will still be years before many of us gamers get

the chancetoexperiencethistechforourselves.

tomakeupforlostgroundby shoutingfromthe ~ gaIMers Can experience  ofcourse you'llalsoneedasilly amountof GPU
rooftops about its unique Shader Model 3 this tech for ourselves power to consistently generate that level of

capability in the more capable 6000 series of
GeForce GPUs, versus ATI's Radeon X800 cards,
which were limited to Shader Model 2b. Why this trip down
memory lane? Well you'll be pleased to know that, 14 years
later, gaming monitors (which weren't a thing in the early
2000s) can now, finally, accurately display that HDR content!
Looking back, it was really just a storm in a tea cup, when
youconsiderthatthe colourreproduction of early LCDmonitors
was extremely poor at best. Many of us were holding onto
our high-end CRTs, which had better colour, contrast and
pixeldensity (especiallyifyouhad a Trinitron or Diamondtron
tube), at the expense of having all the display sharpness of a
woolly jumper.
Comingbacktotoday,thelatest gaming monitorstolaunch
from Acer and Asus’ ROG division are the Predator X27

frame rate at 4K —a pair of GeForce GTX 1080 Ti
cards mightjustaboutdoit.

Sadly,givingthesedisplaysalowerresolutionorrefreshrate
wouldn’t make them more affordable either. Other
technologies that enable HDR displays, such as the Full Array
Local Dimming (FALD) techfoundinthese monitors (precisely
controlling the illumination of hundreds of backlight LEDs) is
inherently expensive.

There’s some good news for the rest of us though. The new
HDR displays are finally changing the way manufacturers
think about building displays; moving away from increasing
size, resolution and speed (the big number on the box), and
moving towards colour accuracy and image quality. That’s a
positivechange we'vebeenneeding since we started dumping
our old CRTs for LCDs all those years ago. GBPR
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TRACY KING / SCEPTICAL ANALYSIS

FAREWELL, LOOT CRATES

Britain will soon be regulating some gaming
micro transactions, argues Tracy King

ay afond farewelltoloot crates, they’re ontheirway
- out. Although the British government hasn't yet

declared loot boxes to be gambling, I've long been
predicting they will (sadly without putting any money on it),
and the latest news from The Netherlands is the biggest sign
yet that Brits will soon have some types of micro transactions
regulated by the government.

The Dutch gaming authority has decided that loot crates
are gambling,and given publishers and developers until June
to comply with the Betting and Gaming Act. That’s a big deal,
becauseitmeansthatloot crates are officially games of chance
rather than skill, and that they have a value
outside of the game itself, also known as
cashing out.

Wesley Yin Poole of Eurogamer wrote an
investigationlastyearintothereal-world cash
value of FIFA Ultimate Team Coins, pointing
out that the websites that buy the Coins are
essentially turning the in-game currency into
a real-world black market. EA prohibits this external trading,
but the key question is whether its very existence means the
game now falls afoul of gambling law.

Obviously, this problem isn’t exclusive to FIFA (the Dutch
authorities found four of the ten games they analysed were
technically gambling), and the real-world trading value of
digital items such as weapons or armour has been much
discussed asacultural oreven philosophical phenomenon, but
those items are usually gained as the result of having at least
some skill.

Loot crates are controversial because the player is straight
up buying random chance, like a slot machine. Yes, you always
wina ‘prize’, butifthat prize has areal-world value thenit’sno
longer defensible as not gambling. The games industry has

The Dutch gaming
authority has
decided thatloot
crates are gambling

relied on the ‘can’t cash out’ defence for as long as loot crates
have existed, butit’s always been a wobbly house of cards.

In Britain, there are two major contributing factors to
whetherloot crates will be subject togamblingregulation. The
first is mostly straightforward — whether or not the loot won
by chance can be cashed out for real money. The Gambling
Commissionstatesthat‘where prizesare successfullyrestricted
for use solely within the game, such in-game features would
notbelicensable gambling’, whichis mostlikely tobethe point
over which legalese publishers fight hardest. Lawyers will
argue that publishers aren’t responsible for third-party
websites; the government will argue that
‘successfully restricted’ means they are.

The second factor is a matter of public
opinion. Once the media starts reporting on
terrible outcomes from micro-transactions,
the public starts complaining and the
governmenttakesnotice.Idon'tknowwhether
loot crates encourage the same addictive
behaviours of other gambling types, such as slot machine (the
2005 Gambling Act vaguely says it’s ‘protecting children and
other vulnerable persons from being harmed or exploited by
gambling’). However, while video game addiction generally
isn't really a thing, addiction to gambling certainly is, with
serious outcomes for vulnerable players.

Iforwhenlootcratesand othertypes of micro-transactions
become subject to gambling regulation in the UK, we can
expect to see some major changes, althoughnotanendtothe
transactions themselves. After all, the UK gambling industry
isworth £14 billiona year,and anotinsignificant chunk of that
sumgoestothe government.Regulation canbelucrative. There
areonly twothingsinlifeworthbettingonasacertainty:death
and taxes. BPE
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Corsair unveils ‘Contrast' memory

Corsair has unleashed a brand-new special-edition range of its
Dominator Platinum memory, called Contrast. Finished in what
Corsair calls ‘an elegant high-contrast design of pearlescent white
and high-gloss black’, the memory certainly looks good and ithas
awhite LED bar at the top, although there’s no RGB lighting.

The Platinum Special Edition Contrast will come in 32GB dual-
channel and quad-channel kits, based on Samsung modules, and
will be rated to run at 3466MHz. The dual-channel kit is currently
available to buy from www.corsair.com/uk for £380 inc VAT,
while the quad-channel kit costs £415 inc VAT.

Nvidia halts 32-bit Windows
and Fermi support

GPU maker Nvidia has officially confirmed that it will no longer update its
32-bit GPU drivers for performance improvements or bug fixes in 32-bit
versions of Windows, Linux and FreeBSD. The 391.35 WHQL driver,
optimised for Far Cry 5, being the last full Windows update, although the
company will continue to release critical security updates for 32-bit operating
systems until January 2019. In addition, Nvidia will also no longer update its
GeForce Experience software for 32-bit versions of Windows.

As 32-bit operating systems can
only address amaximum of
4GB of memory, including

both systemand
graphics memory, this
moveisn'tamassive
surprise, as many
graphics cards alone now
have more than 4GB of memory.
The company also announced that
driver support for its Fermi series of GPUs,
encompassing the GeForce 400 and 500-series
(GeForce GTX 480 pictured), will be ceasing as well.

AMD Vega APU price drop

Asif the price of AMD's Ryzen
APUs with RX Vega graphics
chips weren't low enough,
they're now available for
absolute bargain prices.
The quad-core (four
threads) Ryzen 3
2200G cannow be
bought forjust £80
inc VAT from www.
scan.co.uk, with the
quad-core (eight
threads) Ryzen 5
2400G now only
costing £129inc VAT
fromthe same
retailer. The latter
APU cost £150inc
VAT atlaunch, with
the 2200G costing £89
inc VAT. If you were thinking of building
asuperlow-budget PC, nowis thetime doit.




AOC announces
FreeSync?2
HDR monitor

AOC's latest Agon AG322QC4 monitor not
only has amassive 31.5in VA panel, but also
supports AMD's latest FreeSync 2 active
refresh technology, while supporting the
VESA DisplayHDR 400 standard.
DisplayHDR 400 is considered the entry
pointto HDR, and is still based on an 8-bit (per
channel) image. However, a DisplayHDR 400
screen also needs a peak luminance of
400cd/m? anditneeds to support global
dimming toimprove the dynamic contrast
ratio. Meanwhile, the minimum contrast and
colour gamut requirements mean thata
DisplayHDR400 monitor should offer
superiorimage quality to standard dynamic
range (SDR) monitors.

The Agon AG322QC4 only has a2,560 x
1,440 resolution, which might look a bit
chunky onthe large screen, butit also offers a
fast144Hz refreshrate, and your graphics
hardware is more likely to hit 144fps at 2,560
x 1,440 than ata 4K resolution. The AOC Agon
AG322QC4 is scheduled to be availableinthe
UKinJune 2018, with a suggested retail price
of £529inc VAT.

Intel planning
40th anniversary ‘8086’ CPU

Afew online sources are @
claiming to have seen et s Bt bt it Eed b B B
samples of anIntel Core - w O |
i7-8086K CPU, T2 wew woms e el
commemorating 40 years e o o e
since the first Intel 8086 - - ='1‘::':=?“;alr: SR
CPUs were launchedinthe e "

L i -anmm
1970s. If the rumours are to be SRR e
believed, the CPU will have six woe
cores and 12 threads via aes s 50 O

Hyper-Threading. Meanwhile,
CPU-Z screenshotsand a
photo from www.baidu.com,
watermarked ‘DDAA117,
show itbeing based onthe
Coffee Lake architecture, and
coming witha4GHzbase
clock, a5GHz boost clock and
an unlocked multiplier. An
alleged photo of the CPU
carries the SR3QQ part number.

We'llhave to wait and see whether the rumours are true or not,
butIntel has released anniversary editions of its CPUs before,
including the Haswell-based Pentium G3258 to coincide with the
20th anniversary of the Pentium brandin2014.

AMD sneaks out Radeon RX
500X-series GPUs

Inabidto enable system builders to counteract the effect of
currency mining on GPU pricing, AMD has released a new series of
OEM-only Radeon RX GPUs, featuring an ‘X’ suffix to distinguish
them. As far as we cantell, the new X-branded GPUs are basically
the same as their X-branded counterparts, with the RX 580X having
the same 36 compute units (2,304 stream processors) as the RX
580 (pictured), for example, as well as the same base and boost
frequencies of 1257MHz and 1340MHz respectively. The only
exceptionis the RX 550X, which has a quote boost clock of
1287MHz, compared to the RX 500’s 118 3MHz boost frequency.
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Intel releases budget
Coffee Lake chipsets

After rushing the original Coffee Lake launch forward, Intel has finally
released some budget, non-overclocking chipsets for its locked
Coffee Lake CPUs. The new H370 chipset doesn't support Nvidia's SLI
technology, and can only run one PCI-E slot with 16 lanes, but some
boards have two 16x PCI-E slots and can link two AMD cards together
in CrossFire configuration, with four lanes allocated to the second slot.
The chipsetalso supports up to four USB 3.1Gen 2 ports, eight USB 3.1
Gen1ports, 14 USB 2 ports and six SATA ports, and can outputto up to
three displays.

The price of an ATXH370 board starts at £89inc VAT for an
ASRock H370 Pro4 from www.scan.co.uk, making for amuch more

New NVMe SSDs

Both Kingston and WD have just announced some new M.2 NVMe
SSDs. Kingston's new A100 is designed to offer double the
performance of a SATA SSD, but without costing much more
money. Billed as an ‘entry-level NVMe drive, ituses a2x PCI-E 3
interface (rather than the 4x interface used by Samsung’s latest
drives), and comes with a four-channel Phison 5008 controller.
Kingston says the drives canread at up to ,500MB/sec, with write
speeds varying between 800MB/sec and 1,000MB/sec,

depending on capacity. Availablein240GB, 480GB and 980GB
capacities, with the 480GB version currently priced at £156 inc VAT
from www.box.co.uk

Meanwhile, WD’s new Black 3D NVMe SSDs are aimed at the
higher end of the market, with claimed read speeds of up to
3,400MB/sec, and write speeds varying between 1,6 00MB/sec

appropriate partner for amultiplier-locked Core i5 CPU thanan
expensive X370 board.

The next step downis Intel's B360 chipset, which only provides 12
PCI-E lanes, compared with the 20 from the H370 chipset, butis still a
capable good-value chipset, with micro-ATX board prices starting
from just £58 inc VAT for a Gigabyte B360M H (pictured). Finally, at the
bottom of the scale is the H310 chipset, which only supports single-
channelmemory, and only has six PCI-E 2 lanes atits disposal, in
addition to the PCI-E 3 lanes in your CPU. The boards are cheap,
though, with an ASRock H310M-HDV micro-ATX board going for
£57inc VAT at www.scan.co.uk

and 2,800MB/sec, depending on
capacity. The new M.2 drives feature a
full 4x PCI-E 3 interface and are available
in250GB, 500GB and 1TB capacities. WD
says the new drives are ‘ideal for multi-
threaded applications and data-
intensive multitasking

environments'. There's no

word on UK pricing yet, but the
suggested US retail prices are

$120 US (around £85) for the 250GB
drive, $230 (around £163) for the
500GB drive and $450 (around £320)
for the 1TB drive.
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Wot, no DVD drive?
Ijumped at the chance totry to
build my own PC, as suggested by
the cover of Issue 176, but I'was
disappointed by the price
difference on the Scan website to
that which you gave.I've gone
ahead anyhow, butI'dlike to draw
your attention tothe absence ofa
DVD drive, which would be
imperative ifITwanted toload
games. The prices on Ebuyer were
better,and I await delivery of the
partsIordered fromthere to mix
with partsIalso bought from Aria
PCs,and my own power supply.I'm
excited to see theresult and look
forward to future articles in your
excellent magazine.

ALEXANDER O’ REILLY

Ben: Thanks, Alexander. In terms of
pricing, we can only go with what's
correct atthe time of going to press, and
component prices sometimes fluctuate
over the period that eachissue of the
magazineis on sale. We encourage
readers to shop around to find the best
deal, just taking our specslistasa
guideline, so you've done theright thing.

Regardingthe DVD drive, I think the
optical drive has pretty much hadits day
now onthe PC, unless youliveinan area
with severely restricted broadband. You
can easily install Windows 10 from a
USB thumb drive now (as we
recommend on our Elite list), and far
more PC games are available to
download on Steam now than you can
buy ondisc. Even boxed PC games
often contain just a download code
these days, rather than a disc. I still have
aDVD drive inmy PC for occasional use,
butlthinkit's along way from being an
essential these days.

Massive monitors please
Apart from a short time away,I've
subscribed to your worthy

Even some boxed
PC games come
with download
codesrather than
physical discs

A 43in monitor,
such as this Dell
model, will enable
you to have loads of
software open, and
still clearly read the
text and see detail

magazine since its debut,and I use
it shamelessly to shortlist high-
grade components for the top-
performing computers thatIlike to
build.Idon’t overclock nor doIplay
games,soldon’t personally need
the high performance that I crave.
Evenso,Iread every word of Rick
Lane’s stuff and watch with envy
while our youngsters demonstrate
their hand-eye coordination and
supersonic thumbs.

Tuse your Elite lists because I
just like to buy nice gear from
reputable people. The sterling
performanceis a bonus; it
streamlines my work and
minimises those everyday chores
such as backups.Inthe early days,

Icomplained about the infuriating
dinemanating from those 8omm
fans, which whined away in every
computer case. Iwas delighted
when you spearheaded the drive to
the near- silent systems that we
have today.

ButIstillhave arant from timeto
time, and now my rants concern
the ridiculously small screensizes.
A 24in screenis still much too small;
you can't be serious about
computing with anythingless than
a4oin monitor.Ialways look
optimistically at your reviews in
the hope that you'll be able to
advise me about which 4o0in+
screenIoughttobuy,butalasI've
hadtogamble and dip into the bran
tub three times now to replace my
24in and 30in monitors with
reasonably sized displays.

Inow use a4oinliyama,a 43in
Philips and a 43in LG monitor.
They're all superb 4K computer
monitors that would justify an
honourable mention in Custom PC,
but they've never received a word of
praise from you. Agreed: they are
expensive; but it makes sense to
buy them for the long term. We
should act as though computers are
here to stay, like hot and cold
running water, electricity and gas
central heating.

These bigger monitors can also
use remote controlsto switch
among several DisplayPort and
HDMIinputs,and they can also
access CCTV, broadcast TV and
otherrecorded sources.

Picture-in-picture and other
featureshelp tomake these
monitors ever more versatile.

Spending money on good
software determines the content
and quality of what you get,and
spending money on top computer
hardware determines how swiftly
you get those goodies that the



The bigcompanies needto
gettogether and sortout
compatibility, rather than yapping

aboutwho's the best

software provides. But all of that
outlay remains invisible until you
follow through by spending a
sufficient sum on the monitorto
display the output at its best.

That's where a big 4K monitor
will maximise your reward. These
step-up sizes have been made
usable from across a narrow desk
by the development of 4K screens,
and now they enable punters to
work with several windows open,
toseefine detailand toread small
text.I'll bet they are good for games
too, although they’ll be a bit tricky
togettoaparty.

Anyway,Thope that Custom PC
willreview, and encourage more
use of these decent-sized monitors,
sothat the next oneIbuycanbe
chosen from a well-researched
shortlist.

TONY EVANS

Ben: Thank you very much for your kind
comments, Tony, and for continuing to
read Custom PC since the early days - |
stillremember those horrible-sounding
80mm fans and corporate beige cases
- we've come along way since then!
Regarding larger monitors, the price
isn'treally anissue, and | agree thatit's
worth spending more money ona
quality monitor as along-term
commitment. The main reason we
haven't covered them so faris because
I'mjust not sure home users really want
43in screens on their desk.

Those screen sizes are really
engineered to be viewed froma
distance - you can'treally see the
whole panelin your vision whenit's that
big andrightin front of you. I've always
thought they were just too big and
overwhelming to have on your average
desk - eventhe 34in ones we've

reviewed seemed like overkill -
my 28in 4K screen athome seems
aboutright. That said, 'm always happy
to be proved wrong. If any other readers
would like to see coverage of 40in+
monitors in Custom PC, then email us
and letus know - we're always open to
new ideas.

en®
VR problems

It's greatto seethe magthat gotme
into VR start exploring VR again.
However,Istruggle with my VR
system every day, with problems
with overheating, tracking and so
on.I've chatted withlots of people
inthe trade, who have made various
suggestions, but it seems there’s no
collaboration between the big
parties involved - HTC, Oculus,
Valve and Bethesda.

The one game I've been anxiously
awaitingis Skyrim VR ~the first few
hours were awesome, and Bethesda
may have learned from all the
complaints about Fallout 4 VR. My
big issue now is that just playing
the basic Skyrim with Vorpx causes
my head-mounted display (HMD)
to overheat. Should this be
happening? Of course not! I believe
it's happening because the
hardware hasn't been truly tested
by gamers. I've been onto HTC,and
my HMD will soon be sent for
repair, but will it help?

The big companies need to get
together and sort out compatibility

WHEN'S THENEXT MAG
COMINGOUT?

Issue 179 of Custom PC willbe on sale
on Thursday, 14 June, with subscribers
receivingitafew days beforehand.

too, rather than yapping about
who's the best.Regardless of
hardware, we should be able to use
and buy hardware and software
from whatever store —locking you
into one format will end up
neglecting your sales. Anyway,
that’s my unhappy two cents with
VR.Longlive the Oasis.

PAUL BAITSON

Ben: Your headset definitely shouldn't
be overheating, Paul. We've done a lot
of testing with the Vive over the past
year or so, and we've never experienced
any of theseissues, but a quick Google
shows that you're definitely not alonein
experiencing tracking and overheating
problems. Hopefully, your HMD will
come back working fine fromHTC, but
letusknow if it doesn't - we're always
keento know aboutreaders’ problems
with the kit we review — we can only
report on our own findings, andit's often
hard to assess how products will fare
long-term under other conditions.

| also agree with your point about
being able to buy VR hardware and
software anywhere, and be able to use
it, and | think we're getting somewhere
onthatfront. After afrustrating start
with various proprietary systems, most
of the main VR headsets now work fine
with SteamVR, for example.

Windows Mixed Reality also has strict
compatibility requirements, whichis
why all the headsets have basically the
same hardware. The problemis that
manufacturers need unique selling
points to distinguish their products
fromthose of their competitors. It may
be awhile before it all settles down with
firm standards. BPE
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AMD Ryzen - the next generation

Antony Leathertakes alook at what's newin AMD's 2nd Gen Ryzen chips

hen AMD launchedits first Ryzen

CPUs alittle over ayear ago, the

company was quite clear about
the productit was launchingin terms of
expectations andits future development.
AMD basically said that the firstiteration of
the Zen core anditsimplementationin Ryzen
was a worst-case scenario, given thatthe
company was dealing with an entirely new
architecture and feature setinits SenseMl
technologies. It was also true that Ryzen
presented some challengesin the early
days, with poor memory support above
frequencies of 2666MHz, as well as a
plethora of otherissues.

AMD has aimed to resolve all theseissues
with 2nd GenRyzen. Indeed, even some
X370 motherboards with the latest BIOS
updates willnow enable you to hitmemory
speeds over 3400MHz quite easily, but AMD
has specifically focused on these types of
issues with the X470 chipset.

Smaller transistors
There are plenty of other new features with
2nd Gen Ryzentoo. The CPUs now use a
12nm as opposed to a 14nm manufacturing
process, and AMD has also cut latencies
across the platform. However, the two
changes that are likely to resultin the largest
performance gains are higher frequencies
andimprovements to the frequency boosting
algorithms.

The original Ryzen CPUs' SenseMI
features, called Precision Boost and Extended

The 2nd Gen Ryzen chips have the same die layout as their predecessors, but with 12nm transistors

Frequency Range (XFR), could only be
applied across a small number of cores and
threads. Thatwasn'tanissueinitself, but the
algorithms didn't account for the fact that
many applications, including some games,
willhave one or two main threads, but will
often spawn off several other less
demanding threads. When these threads
were spawned, the CPU would assume all
those threads were high load and cut the
frequency, unnecessarily in many situations.

All-core boost

With 2nd Gen Ryzen, not only has the
boosting system been made more
aggressive in order to deal with thisissue, but
Precision Boost 2 and XFR 2 can now apply
across all cores and threads at the same time
- the only limitations are the power delivered
to the CPU and, of course, the temperature.

Average Clockspeed 1T-16T
DCCT Application

43 CHz

42CHz

4 1GHz

4.0CHz

39GHz -—--—--

e TR0l

3.6 GHz

—4-Ryzen™ 7 2700X

Ryzen™7 1800X =+« Precision Boost 2 Curve

2nd Gen Ryzen CPUs can not only hit higher frequencies than their predecessors, but their boosting

algorithms are now more sophisticated too

As aresult, if you have decent cooling, the
multi-threaded performance of the new
CPUs should be much better than that of the
previous generation.

AMD told us that you'll even see benefits
below 80°C, but below 50°C, the CPU will
usually be ramping up allits cores to the
maximum boost frequency. That said, as
otherfactors can comeinto play, you won't
see the maximum XFR frequency across all
cores for most of the time. Sadly, as with Intel
CPUs, as soon as you overclock your CPU,
you'll switch off boosting. As we saw with
Ryzen Threadripper last year, though,
depending on your requirements, it may
actually be more beneficial to leave the CPU
at stock speed, where it will achieve higher
frequencies than an all-core overclock.

Higher overclocks

The Ryzen Master overclocking utility has
more options with the new CPUs now too.
You're finally able to adjust the frequency of
individual cores, and the most overclockable
core on each Core Complex is highlighted by
a star, allowing you to maximise lightly
threaded performance. There's more
overclockingheadroomtoo - AMD claims
that all-core overclocks reaching 4.2GHz
should now be more common too, and
there’s been a 50mv reductionin core voltage
across therange.

To deal with the slightly higher TDPs of
the new CPUs, X470 motherboards have
enhanced power circuity, and while you'll be
able to use first-generation Ryzen CPUs in
X470 motherboards, as well as the new
CPUs inolder X370 motherboards, you'll
need the latest technology on both fronts
to see all these benefits.
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AMD SOCKET AM4 CPU

AMD Ryzen /7 2/00X/ £282

You can now

overclock

single coresin
Ryzen Master

Base frequency 3.7GHz
Max boost frequency

43GHz
C en

Man ufactu I;Ing PI‘OCé;S

12nm

Numberofcores8x
physical (16 threads)

Simultaneous

Multithreading (SMT) Yes

Cac

Méihory controllerDual-
channel DDR4, up to

2933MHz

Paékaging AMD §bckét )

AM4

Thermal designpower
(TDP) 105W

Features Precision Boost 2,

nly four new CPUs are being
released by AMD for now, with
the fastest2nd Gen Ryzen

model beingthe Ryzen72700X, meaning
there’'s no direct replacement for the Ryzen 7
1800X. The new CPU has a100MHz
advantage in base frequency, but while the
Ryzen 71800X could reach amaximum
frequency of 4.1GHz using XFR, the new CPU can
reach alofty 4.3GHz, and across more thanjust one
core too. As such, it's potentially notjust quicker than
the 1800X in lightly threaded tasks, but it
could be significantly fasterin multi-
threaded tasks too.

Thereisn'tmuch new in terms of basic
hardware. The new chip’s Zen core has had
afairly paltry die shrink from 14nmto 12nm,
and while AMD has reduced latencies across
the board, we're still dealing with an 8-core,
16-thread CPU with the same amount of cache
astheRyzen71800X.

The bigger news is the higher frequencies, which are
accompanied by the introduction of AMD’s new Precision
Boost 2 and XFR2 technologies, which aim to iron out some
of theissues with AMD's previous frequency boosting
algorithms. Previously, when more than more than one or
two cores were under load, typically in games and lightly
threaded applications, the CPU would reinin their
frequencies evenif those cores were under light loads.

Now, irrelevant of load, the CPU will actually be able
toboostall of aRyzen CPU's cores to the
maximum XFR frequency, whichinthe Ryzen7
2700X's caseis 4.3GHz. You're also now able to
overclock single coresin AMD's Ryzen Master
software, and AMD even identifies cores that will
overclock the furthest, allowing you to pay them
special attention.

In ourtests, the Ryzen72700X spent alot of
the time boosting numerous cores up to 4.3GHz,
makingit a significant 13 per cent quicker than
the 1800X in ourimage editing test at stock
speed - just afraction behind the Intel CPUs. Our
heavily multi-threaded video encoding test saw
anidentical boost too, with the system score
being over 14 per cent quicker than that of the old
CPU. Games were also quicker, with Fallout 4
gaining several frames to the minimum frame
rate and Deus Ex: Mankind Divided's minimum
frame rising from 61fps to 66fps too.

Intel's Corei7-8700K was still fasterin some

XFR2,FMA3,F16C, SHA,

BMI/ BMI1+BMI2, AVX-512,

AVX2,AVX, AES, SSE4a,
SSE4, SSSE3, SSE3, SSE2,
SSE,MMX

tests, though, managing a quicker multi-tasking
score and 75fps minimum in Deus Ex, but
elsewhere it was soundly beaten or matched by
the cheaper AMD CPU.

We also managed to overclock the 2700X to 4 25GHz
across all cores using a vcore of 1.425V, but this overclock
meant that some tests were slower, as the stock speed
boost canreach 4.3GHz. The overclock did see the
Cinebench scorerise from 1,810 to 1,907, but the single-core
scorein this test dropped from 178 to 177, so fiddling with
single-core overclockingis likely to be the way forward here.

Conclusion

AMD has given the Ryzen 72700X the tools to close the gap
tothe Corei7-8700K, and while it doesn't beatitin every
test, itnow has a huge lead in heavily multi-threaded tests
andis ahuge step up from the Ryzen71800X across the
board. Intelis still fasterin some games, but not all titles see
much difference anyway, and any gaps are narrower than
before. Evenbetter, the Ryzen72700X costs under £300
inc VAT (compared with the 1800X's £489 launch price),
whichis £35 less than the Intel CPU. If your primary focus is
multi-threaded performance, the Ryzen72700X offers
excellent performance for a surprisingly generous price.
ANTONY LEATHER

PERFORMANCE FEATURES

47/90 @ 15/15

OVERALL SCORE

VERDICT

Faster than the Ryzen 7 1800X at everything, and it costs
less than £300. The Ryzen 7 2700X is a superb all-
round CPU.
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he sweet spot of
. AMD's first Ryzen

CPUs were foundinits
range of 6-core Ryzen 5 models,
and thankfully, the replacement for
theRyzen 51600 and 1600Xis one
of the first chips out of the starting
blocks with 2nd Gen Ryzen. Incredibly,
AMD's launch price for the Ryzen 5
2600X means thatit can be found for
under £200 inc VAT, whichis barely any
more than the quad-core Ryzen 51500X

The system

score bettered

the Core
iI5-8600K

cost atlaunch, and a substantial
£50 less thanits predecessor.
The higher frequencies and
improved boosting algorithms
foundinthe 2700X (see opposite)
are also present withthe Ryzen 5
2600X. Its base frequency is the same
asits predecessor at 3.6GHz, butits
maximum boost frequency is T00MHz
higher at 4.2GHz. Critically, it can boost

more cores to this frequency too. The cache amounts stay
the same at16MB L3 and 4MB L2, as does the TDP at 95W,
and we're still dealing with a 6-core, 12-thread product.

As there are two quad-core Core Complexes inside this
CPU, withtwo cores disabled, AMD's Ryzen Master
software will also identify the two best cores for
overclocking, as with the Ryzen72700X.

We saw a similar performance boost between the Ryzen

Base frequency 3.6GHz

Max boost frequency
42GHz

Manufacturing proceés
12nm

Numberofcores6x

physical (12 threads)

Simultaneous
Multithreading (SMT) Yes

Cac

Méihory controllerDual-

channel DDR4, up to
2933MHz

Packaging AMD Socket
AM4

Thermal designpower
(TDP) 95W

Features Precision Boost 2,
XFR2,FMA3,F16C, SHA,

BMI/ BMI1+BMI2, AVX-512,

AVX2,AVX, AES, SSE4a,
SSE4,SSSE3, SSE3, SSE2,
SSE,MMX

51600X and2600X as we saw between the
Ryzen7 chips, with a 12 per centboost to the
image editing score, a 10 per centboost to the
video encoding score and a 14 per centincrease
to the multi-tasking score. The system score of
169,556 was also enough to better the Core
i5-8600K, which scored 156,104, although the
Intel CPU was quicker in the multi-tasking test.

The additional threads comparedto Intel's
6-core CPU also saw the Ryzen 52600X retain
its lead in Cinebench, with a score 0f 1,372
comparedto 1,003.In Fallout 4, the small gains
added by AMD's higher frequencies and better
boosting saw the Ryzen 52600X come close to
matching the Core i5-8600K as well, and it
wasn't far behind in Ashes of the Singularity
either. However, in Deus Ex: Mankind Divided,
the Intel CPU managed a minimum frame rate
of 75fps compared to 66fps forthe Ryzen 5
2600X. Thatsaid, it's stillanimprovement on the
61fps managed by the Ryzen 51600X.

Interms of overclocking, we managed to push
the CPU to 4.2GHz across all cores using a vcore
of 1.425V. We also managed to pushits starred

corein RyzenMaster all the way up to 4.35GHz, but we
didn'thave time to test the performance improvement
before we went to press. With all cores pushed to 4.2GHz,
though, we ended up having to force them to stick to their
maximum boost frequency, which saw 1fps added to the
minimum frame rates in Deus Ex and Ashes of the
Singularity, and 3 per cent added to the system score.

Conclusion

With a lower maximum boosting frequency thanits Ryzen 7
sibling, the Ryzen 52600X isn't quite asimpressive in some
of ourbenchmarks, butit's still significantly quicker thanits
predecessor across the board, andis also superior to Intel's
Corei5-8600K in allbut a couple of tests. Even overclocking
the Intel CPU to 5CGHz couldn't see it get close to the AMD
CPU's multi-threaded prowess, making the Ryzen 52600X
agreat CPU for the cash unless you're building a PC purely
forgames.

ANTONY LEATHER

PERFORMANCE FEATURES

42/50 15/15

OVERALL SCORE

VERDICT
AMD's 6-core CPU is now even faster, and costs less
than £200, making it a veritable bargain.
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2nd Gen Ryzen memory

astmemory yields limited gains on

Intel systems, especially as you

move above a 2666MHz, with
3000MHz or 3200MHz memory usually
sittingin the sweet spot. Conversely, AMD's
high-speed datalink, also known as Infinity
Fabric, is linked to memory speed. In theory,
the faster your memory, the faster your
Ryzen CPU will performin many tasks.

The trouble has been that achieving any
memory frequency much over 3000MHz
has been previously tricky with AMD Ryzen
systems, due to alack of optimisation and
memory support. However, this situation
has changed inrecent months, with new
motherboard EFl updates sporting code that
better supports memory speeds above
3000MHz. Infact, clock speeds above
3200MHz are now widely supported on
AMD systems, and not just with Samsung
B-die modules.

All of which means that we have to ask
whether there's now a strong case for
spending more money on memory for
an AMD system than for an Intel system.

To answer this question, we've tested a
Ryzen 2nd Gen system with three memory
speeds - 2666MHz, 3000MHz and
3400MHz to see which frequency offers
the bestbang per buck.

The difference between 2666MHz and
3000MHz memory was fairly noticeable,
with Deus Ex: Mankind Divided's minimum
and average frame rates of 64fps and 86fps
rising to 67fps and 89fps respectively.
However, jumping to 3400MHz saw the
frame rate increase even furtherto 71fps
and 91fps - that's the minimum frame rate
rising by a significant 11 per cent just by using
fastermemory.

Ashes of the Singularity saw an even
bigger minimum frame rate boost of 23 per
cent, rising from 35fps at 2666MHz, to 41fps
at 3000MHz and finally 43fps at 3400MHz.
Meanwhile, our RealBench system score
rose from 198,849 at 2666MHz to 207,055 at
3400MHz, whichis anincrease of 4 per cent,
with the biggestincrease seeninthe multi-
tasking test, which rose by 6 per cent. The
Cinebench score rose by just 24 points,
though, from the lowest to the highest
memory frequency.

Memory prices are eye-wateringly high
atthe moment, but the price difference
between 3000MHz and kits up to 3600MHz
is comparatively small, especially when you
consider the gains we've seen. For example,

Corsair's dual-channel 3466 MHz Vengeance RGB kit currently offers the best bang per buck if you want to
build an AMD 2nd Gen Ryzen system

Corsair's 16GB 3000MHz Vengeance RGB
kit cost£184 inc VAT atthe time of goingto
press, butthe 3466MHz kit costs just £16
more. Sadly, prices tend to skyrocket once
you get beyond that point.

Of course, if you're up for some
overclocking, some 3200MHz kits will reach
atleast 3400MHz anyway, and fairly easily
giventhe results we saw in our recent RGB
memory group test. That said, if you just want
to setthe XMP profile and forget about your
memory, we recommend buying a kit
guaranteedtoreach 3466MHz.

We used 3400MHz memory for testing,
but as this frequency is less commonly found

CPC REALBENCH
GIMP IMAGE EDITING

2666MHz 56,327
3000MHz 56,507
3400MHz 57,359

HANDBRAKE H.264 VIDEO ENCODING

2666MHz 533,108
3000MHz 535,250
3400MHz 55,3079

than 3466MHz memory, we suggest aiming
for the latter to give you a broader choice of
kits. One of the cheapestkits at this
frequency, and with RGB lighting too, is
Corsair's Vengeance RGB, making it our
recommended option for an AMD system.
ANTONY LEATHER

Recommended memory speed
3400MHz or 3466MHz

Recommended memory kit

16GB (2 x 8GB) 3466MHz Corsair Vengeance
RGB (CMR16GX4M2C3466C16)

£198inc VAT, www.scan.co.uk

HEAVY MULTI-TASKING

2666MHz 189,139
3000MHz 197,971
3400MHz 201,060
SYSTEM SCORE

2666MHz 198,849
3000MHz 201,613
3400MHz 207,055

CINEBENCH R15 MULTI-CORE

2666MHz
3000MHz
3400MHz

DEUS EX: MANKIND DIVIDED

1,920 x 1,080, Very High settings, DX12

2666MHz 64fps 86fps
3000MHz 67fps 89fps
3400MHz 71fps Sfps

Minimum

1,804
1,810
1,828

ASHES OF THE SINGULARITY: ESCALATION

1,920 x 1,080, High settings, DX12, CPU test

2666MHz 35fps 39fps
3000MHz 41fps  46fps
3400MHz 43fps 47fps

Average
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AMD 2nd Gen Ryzen results

CPC REALBENCH 2015
Handbrake h.264 video encoding

STOCK SPEED DEUS EX:

Gimp image editing MANKIND DIVIDED (FPS)

1,920 x 1,080, Very High settings, DX12

Intel Core i7-8700K 59,108 67,917 AMD Ryzen 7 2700X 535,250 563,134
Intel Core i7-8700K 75 92
Intel Core i7-8600K 57,752 65,657 AMD Ryzen 7 1800X 475,469 517,996
Intel Core i7-8600K 75 92
AMD Ryzen 7 2700X 56,507 56,941 Intel Core i7-8700K 438,350 507,020
AMD Ryzen 7 2700X 67 89
AMD Ryzen 5 2600X 56,195 57,057 AMD Ryzen 52600X 425,937 437,087
AMD Ryzen 52600X 66 89
AMD Ryzen 51600X 50,239 52,693 AMD Ryzen 51600X 385,664 407,173
AMD Ryzen 5 1600X 61 85
AMD Ryzen 71800X 49,901 52,859 Intel Core i7-8600K 349,270 404,207
AMD Ryzen 71800X 61 85

Heavy multi-tasking

Intel Core i7-8700K

Intel Core i7-8600K

214,742 234,414

199,315 2016,95

System score

AMD Ryzen 7 2700X

Intel Core i7-8700K

201,613 206,878

181,892 206,519

OVERCLOCKED DEUS EX:
MANKIND DIVIDED (FPS)

1,920 x 1,080, Very High settings, DX12

Intel Core i7-8700K

75

S8

AMD Ryzen 7 2700X 190,713 197,971 AMD Ryzen 7 1800X 176,104 192,854 .
. Intel Core i7-8600K 75 93
AMD Ryzen 52600X 179,367 185,017 AMD Ryzen 52600X 169,556 173,971 b
. AMD Ryzen 7 2700X 68 90
AMD Ryzen 71800X 162,978 182,759 Intel Core i7-8600K 156,104 173,321 N
“  AMD Ryzen 52600X 67 89
AMD Ryzen 51600X 156,665 167,971 AMD Ryzen 51600X 152,320 161,140 .
« AMD Ryzen 51600X 63 87
Stock speed Overclocked . AMD Ryzen 7 1800X 63 87
CINEBENCH R15 MULTI-CORE CINEBENCH R15 SINGLE-CORE
. Minimum Average
AMD Ryzen 7 2700X 1,810 1,907 Intel Core i7-8700K 200 218 .
AMD Ryzen 7 1800X 1630 1759 Intel Core i7-8600K 178 215 5 STOCK SPEED TOTAL SYSTEM
. POWER CONSUMPTION (WATTS)
Intel Core i7-8700K 1,397 1,630 AMD Ryzen 7 2700X 177 178 .
AMD Ryzen 52600X 1,372 1,427 AMD Ryzen 52600X 173 174 *  IntelCorei7-8700K 44 161
AMD Ryzen 51600X 1241 1,322 AMD Ryzen 51600X 160 162 :
. Intel Core i7-8600K 44 175
Intel Core i7-8600K 1,003 1,203 AMD Ryzen 71800X 158 164 .
*  AMD Ryzen 51600X 62 179
Stock speed Overclocked ‘
STOCK SPEED ASHES OF THE OVERCLOCKED ASHES OF THE *  AMD Ryzen71800X 62 180
SINGULARITY: ESCALATION (FPS) SINGULARITY: ESCALATION (FPS) x
1,920 x 1,080, High settings, DX12, CPU test 1,920 x 1,080, High settings, DX12, CPU test .
*  AMD Ryzen 52600X 67 195
Intel Core i7-8700K 46 49 Intel Core i7-8700K 49 W 52
AMD Ryzen 7 2700X 4 48 AMD Ryzen 5 1600X 46 49 & AvD Ryzen 7 2700X 68 220
Intel Core i7-8600K 37 40 AMD Ryzen 7 2700X 4 45 .
AMD Ryzen 71800X 36 4 AMD Ryzen 7 1800X 33 42 2 Loweris better
] : OVERCLOCKED TOTAL SYSTEM
AMD Ryzen 5 2600X 34 I 39 Intel Core i7-8600K 38 44 .
. POWER CONSUMPTION (WATTS)
AMD Ryzen 51600X 34 38 AMD Ryzen 52600X 34 B 39
*  AMD Ryzen52600X 62 221
Minimum  Average :
. Intel Core i7-8700K 66 256
STOCK SPEED FALLOUT 4 (FPS) OVERCLOCKED FALLOUT 4 (FPS) .
1,920 x 1,080, Ultra settings 1,920 x 1,080, Ultra settings
. Intel Core i7-8600K 68 213
Intel Core i7-8700K 94 118 Intel Core i7-8700K 94 19 .
Intel Core i7-8600K Intel Core i7-8600K "
ntel Core i 94 18 ntel Core i 94 19 + AMDRyzen72700X 68 292
AMD Ryzen 7 2700X 93 113 AMD Ryzen 7 2700X 94 113
AMD Ryzen 52600X 93 112 AMD Ryzen 52600X 94 13 *  AMD Ryzen71800X 72 254
AMD Ryzen 51600X 93 109 AMD Ryzen 51600X 94 112
*  AMD Ryzen 51600X 75 220
AMD Ryzen 71800X 91 109 AMD Ryzen 71800X 94 112 *
. Lower is better
Minimum Average . Idle Load




/NEW KIT

How to overclock 2nd Gen Ryzen

GIGABYTE

henit comes to overclocking, a lot

has changed with 2nd Gen Ryzen

chips compared with the original
Ryzen CPUs, although all-core overclocks are
still achieved in the same way, by increasing
the multiplier and vcore. You don'treally need
totouchmuch else, and you can perform
these tweaks eitherin your motherboard's
EFI, orin AMD's Ryzen Master Windows-
based overclocking software.

One major changeis that AMD’s new
Ryzen CPUs and Ryzen Master software
allow for per-core overclocking. Not only that,
butlike Intel's Turbo Boost Max 3, you're also
able to identify the best-performing and
most overclockable cores on each Core
Complex (CCX). There are four cores per CCX
and Ryzen Master will identify a single core
on each one as the core you should attempt
to overclock higher than the others, flagging
them with a yellow star.

You'lllikely be able to achieve an even
higher frequency with these cores than with a
typical all-core overclock, soit's worth playing
around with these cores first. Having one or
two cores at much higher frequencies can be
useful for boosting lightly threaded
performance, while keeping the other cores
atlower speeds for reduced temperatures
and power consumption when performing
multi-threaded tasks.

We'll be overclocking our system using
both ourmotherboard's EFland Ryzen
Master to suit both methods here, not least of
allbecause using Ryzen Master means you'll
need to make sure the program loads and
applies your overclock every time you boot
your PC. Unlike Intel systems, there doesn't
currently seem to be a way of overclocking
single cores within the EFI, soif you want to
pushthe starred cores to their limits, you'll
need to use Ryzen Master.

First steps

Start by headinginto the EFland applying the
XMP profile for your memory 1, which will
allow the system to run with the best
performance when overclocked.

Once the XMP profile has been applied,
check thatthe frequency and timings are
correctandthen locate the DDR voltage.

It's best to manually set this voltage to
135V 2, as you can otherwise end up with
stability issues.

Then head back into Windows and
download Prime95 version 26.6 from
https://tinyurl.com/prime95-266 and also

CPU Clock Ratio

Advanced CPU Cor

System Memory Mult

CPU Vcore

VCORE S0OC

CPU Vcore Loadline Calibration

EZ Overclock Tuner

CPU Clock Control

Advanced CPU Core Settings

Extreme Memory

System Memory Mul

Ryzen Master from www.amd.com/en/
technologies/ryzen-master. Run Prime95's
smallfft testand use Ryzen Masterto
monitor the temperature, so you can make
sure your CPU cooler has enough headroom.
As long as the temperature doesn't go well
above 60°, you'llhave enough headroom for
anoverclock, but we'll test the temperatures
again later.

Auto
Auto 100.00MHz

Auto 36.00

30.00 30.00

Auto
Auto 1.10000V

Auto 1.800V
Auto

Auto

Auto

1.350V

Auto

Auto

GIGABYTE

Auto
Auto 100.00MHz

Profile1
30.00 30.00

All-core overclocking

Your next stepis to adjust the multiplier,
which you can achieve using either Ryzen
Master or your motherboard's EFI. If you want
to doitinthe EFI, start with afrequency of
4.2GHz and avcore of 1425V 38 . Youcan
work up fromthere, but that voltageis at the
upper limits of what you should be using for
an everyday overclock, with AMD stating that
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Ryzen Master now marks the cores that are likely to overclock the furthest with stars

a1.45V vcore should only be used for short-
term overclocking.

To start overclocking in Ryzen Master, click
on one of the generic profile tabs at the
bottom - only then will you gain access to
the overclocking controls. You can also alter
some memory settings, but they’llrequire
arestart. Conversely, all the CPU controls
should be applied automatically, which
makes overclocking much quicker and easier
than constantly rebooting and using the EFI.

If youjustwantto apply an all-core
overclock, go ahead andincrease one of the
slider bars to your desired frequency. We
suggest starting at 4.2GHz with a vcore of
1.425V. Our Ryzen 5 2600X was perfectly
stable at this setting, while our Ryzen 7
2700X managed 4.25GHz.

Once you've applied this setting, you can
use Ryzen Master's new stability test to
quickly check over your system, but for
aproper temperature and stability test,
run Prime95'’s smallfft test for ten
minutes and record the temperaturein
Ryzen Master, as well as running our
RealBench suite’s video encoding test
(https:/ /tinyurl.com/realbench-cpc).
You should aim to have load
temperatures below 85°CinRyzen
Master after ten minutes under full
loadin Prime95.

Single-core overclocking
Overclocking single cores s relatively
easy. Start by resetting the EFI multiplier

youmay have already applied, letting Ryzen
Master take control of clock frequenciesin
Windows. This step isimportant, as you may
not be able to achieve the same overclock on
the slower cores if one of themis runninga
few hundred megahertz higher. You'llneed to
click the All Cores buttonto the left of the
frequency bars in Ryzen Master to give you
single-core control.

To start, apply 1.425V - our recommended
maximum vcore for an everyday overclock.
Starting at4.2GHz, increase the frequency of
the yellow starred core in 25MHz steps,
running AMD's stress test, Prime95 and the
video encoding test each time to check
stability and temperatures. If it's not stable at
the start, lower the frequency to 4.1GHz and
double-check that your RAMis setto the
correct frequency, timings and voltage.

When you encounter instability, or when
you see your core temperatures under load
reaching 85°C, it's time to knock back the
multiplier by 50MHz. Once you've
established the maximum overclocked
frequency of that first core, go ahead and do
the same for the second starred core and
then againfortherest of the cores.

You may find you achieve a slightly lower
overclock ontherest of the cores than you
canmanage across all of them, but the
starred cores will be able to reach much
higher frequencies, providing a benefitin
lightly threaded applications.

Forexample, we managedto achieve a
maximum all-core overclock onthe Ryzen 5
2600X of 4.2GHz, butreached 4.35GHz on
the coreidentified as the best one for
overclocking.

Memory overclocking

As Ryzen CPUs benefit from faster
memory (see p24),it's also worth
considering overclocking your
memory. If you're up for some
memory overclocking, setthe DDR
voltageto1.4Vinthe EFlandincrease
the memory speedin single multiplier
notches, testing for stability with a full
run of our RealBench tests each time
until you encounter stability issues.
When you encounter instability,
knock back the memory frequency
by one multiplier notch before testing
againto confirmit's stable. BIPG
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ATX X470 MOTHERBOARD

Gigabyte X470 Aorus Gaming / Wik / £223 wr

t's clear from our testing that -
AMD's new CPUs offer great ‘
performance and value for o % 000 fho

money, butyou'llneed an X470
motherboard to take full advantage of
them. We've managed to get hold of
Gigabyte’s X470 Aorus Gaming 7 WiFijust
before we wentto press, andit'sa
stunning-looking motherboard. Gigabyte
has tweaked its colour scheme alittle, butit's
still obviously an Aorus-branded board, with
splashes of orange, whichis also the default
colour for the board's extensive RGB lighting.

The lighting
stretches to

every corner
of the PCB

As usual, the lighting
stretches to every corner of the
PCB, including the PCI-E and
DIMM slots, PCH heatsink and
I/0 shroud. Gigabyte is also now
followingin Asus’ footsteps with a
multi-LED lighting strip above the
1/0 paneltoo, which can create
rainbow effects by controlling each
LED separately.

At £223inc VAT, it's relatively pricey foran AMD
mainstream board, butit looks set to retail for around £10
less than Asus’' new Crosshair VIl Hero, which we'llbe
testing next month. Gigabyte has upped the ante with
features too, and the boardis bristling with buttons, ports
and switches. It has a considerable count of eight 4-pin
Gigabyte Hybrid Fan Headers, with the ability to switch off
system fans atloads, and support for either fans or water-
cooling pumps, with a maximum output of 24W.

It's slightly annoyingly that there’s no on-board reset

Memory supporf 4slots:max
32GB DDRA4 (up to 3600MHz)

Expansion slots Two 16x PCI-E
3,0ne 16x PCI-E 2, two 1x
PCI-E2

Sound 8-channel Realtek 1220
Networking Intel Gigabit LAN,

802.1ac Wi-Fi
OverclockingMax CPU
multiplier 63x; base clock

overclocking enabled; max
voltages: CPU1.7V,RAM 2V

Ports 4x SATA 6Gbps (X370),2 x
M.2,6 xUSB3,2xUSB2,1xUSB
3.1Type-A, 1xUSB 3.1-TypeC, 1x
LAN, 3 x surround audio out

Dimensions (mm) 305 x 244

button, but you do get a power button onthe
rear|/0 panel, along with a clear-CMOS
button, with the PCB sportingan LED POST
code display plus switches for flitting
betweenits two on-board BIOS chips. You
get a pair of 2-pin thermal probe headers
with a pair of probes includedin the box as
well, plus a pair of RGB LED connectors. It
should be good for overclocking too. Ithas
a10+2 power phase design and an excellent
cooling arrangement, with two large
heatsinks connected via a heatpipe, plus
there’s an additional 4-pin power connector
forthe CPU.

Both of the board's M.2 ports are equipped
with large heatsinks too, with the top slot
providing both SATA and PCI-EM.2 SSD
compatibility. However, you're likely to be
better off placing your PCI-ESSD inthe
lower slot anyway, as the top slot will sit
directly under your graphics card.

That's because Gigabyte has chosen to place one of the
board's two 1x PCI-E slots above the graphics card, while
there's also a third 16x slot at the base of the board, which
is limited to four PCI-E lanes. Meanwhile, the board's six
SATA 6Gbps ports will be enough for most people, with
motherboard manufacturers clearly preferring to focus on
next-gen storage these days. The box also provides a
magnetic aerial for the board’s on-board 802.11ac Wi-Fi
adaptor, which supports the 160MHz version of this
standard for data speeds up to 1.73Cbps.

AMD’s X470 chipset can also support USB 3.1Gen 2, and
onthe X470 Aorus Gaming 7 WiFi, you get USB 3.1Gen 2
Type-Aand Type-C ports ontherear|/0 panel, but there's a
headerfor USB 3.1Type-C Gen 2 case ports as well, which
are starting to appear on some models such as Corsair's
Obsidian 500D.

Meanwhile, the rear panel offers the full array of audio
outputs plus plenty of USB ports. You get nine Type-A ports
in total, with six USB 3 ports, including two dedicated ports
for USB DACs that provideisolated adjustable power. It's
also good to see the on-board audio sporting the ALC1220
audio codec, along with an ESS SABRE 9018Q2C DAC.

Performance

Gigabyte's EFl still feels quite dated compared with MSI and
Asus'recent efforts, butits Smart Fan 5 sectionis extremely
detailed and fairly easy to use. From here, you can control
eachfan's speed curve, plus switch off any fan under certain
temperatures. You're also able to change the temperature
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Both of the board's The power circuitry
M.2 ports come strip above the 170 has two large
equipped with shroud can create heatsinks, linked
large heatsinks rainbow effects with a heatpipe

input of the system fans to different points on the
motherboard, including the thermal probe header.

It was fairly easy finding the limit of our Ryzen 72700X
using the EFI, though, which turned out to be 4. 25GHz with
avcore of 1.425V. At stock speed, the systemmmanaged a
system score of 201,613, which rose t0 206,878 once
overclocked. Ashes of the Singularity didn't see a boost,
though, likely because this all-core frequency is slower than
the maximum XFR2 boost frequency.

Meanwhile, power consumption sat at 68 W idle at stock
and overclocked speeds, rising from load amounts of 220W
t0 292W at stock and overclocked. Memory compatibility is
goodtoo - the board had no problems reaching 3466MHz
by overclocking a set of 3200MHz memory. It pushed our
Samsung 960 Evo M.2 SSD toiits limits too, reaching a
3,382MB/sec read speed and 1,867MB/sec write speed.

Finally, the Gigabyte's audio performance displayed the
typical excellence we expect from the Realtek ALC1220
audio codec, with a noise level of -112.6dBA and dynamic
range of 111.8dBA, measured using RightMark’s Audio
Analyzer software.

Conclusion

While the extensive RGB LED lighting might not be
everyone's cup of tea, the X470 Aorus Gaming 7 WiFilooks
absolutely fantastic when notilluminated too. It has a hefty
set of features and will particularly appeal to enthusiasts
wanting to kit out their PC with an extensive, tweakable
cooling system. Its EFI might still lag behind the competition,

CPC REALBENCH 2015:::
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Gigabyte X470
Aorus Gaming 7 WiFi

56,507 56,941

.. HANDBRAKE H.264 VIDEO ENCODING

Gigabyte X470
Aorus Gaming 7 WiFi 535,250 563,134

- MULTI-TASKING
Gigabyte X470

Aorus Gaming 7 WiFi 190,713 197,971

'\ OVERALL
: Gigabyte X47

Aorus Gaming 7 WiFi 201,613 206,878

Overclocked

Stock speed

" PERFORMANCE :  FEATURES

39/9c | 49 /80 OVERALL SCORE

butthe X470 Aorus Gaming 7 WiFialso trumpsits
predecessor - the AX370-Gaming K7 - in anumber of
areas. It offers more in the way of next-gen storage support,
as well as heatsinks for bothits M.2 SSDs, amore elaborate
CPU power circuitry cooling system and more CPU power
phasestoo.

We'd only had a quick look at other X470 motherboards
when we wrote this review, and we'll be delving into those
boards in depthin next month’s Labs test, but with solid CPU
and memory overclocking abilities, a tonne of features and
superb aesthetics, the Gigabyte X470 Aorus Gaming 7 WiFi
is already an excellent foundation for a shiny new 2nd Gen
Ryzen CPU.

ANTONY LEATHER

ASHES OF THE SINGULARITY

DX12 CPU Benchmark, 1,920 x 1,080, High Settings
41fps  46fps
41fps  45fps

Gigabyte X470
Aorus Gaming 7 WiFi

Stock speed min Stock speed avg Overclocked min Overclocked avg

TOTAL SYSTEM POWER CONSUMPTION

Idle
Gigabyte X470
Aorus Gaming 7 WiFi 68W 68W
Load
Gigabyte X470 SSOW S

Aorus Gaming 7 WiFi

Lower is better

Overclocked

Stock speed

VERDICT

A fabulous-looking motherboard
with plenty of features and good
overclocking performance.
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MINI-ITX CASE

Kolink Rocket/£160mwa

SUPPLIER www.overclockers.co.uk

fyou view the empty roomin your PC as wasted

space, then the Kolink Rocket will probably appeal

to you, simply because more of its volume canbe
filled with hardware than almost any other case onthe
market. It's also one of the smallest cases we've reviewed,
and has an even smaller volume than Raijintek’s tiny Metis.
Despite the factit's the same size as a typical shoebox,
though, it can stillhouse a 310mm graphics card. That's
enough formost GeForce GTX 1080 Ti cards.

What we have here, then, is one of the smallest cases into
which you can actually fit 4K-capable gaming hardware,
making cases such as Cooler Master’s Elite 130 and Fractal
Design’s Core 500 look like warehouses by comparison.

Of course, as with many small cases, there are some
compromises. For starters, the Rocketis
made entirely from aluminium, resultingin a
huge asking price. A£160inc VAT, it's the
most expensive mini-ITX case we've ever
reviewed, even topping In Win's luscious 901
by atleast atenner. However, it'simportant
to consider that the Rocketis essentially a

Despiteits size,
it can still

house a310mm
graphics card

whichis made in partnership with Lian Liand
costs aridiculous £260 inc VAT.

With the Rocket's tiny dimensions, ATX PSUs are out of
the question, but SFX and SFX-L PSUs are supported, so
you can house up to an 800W PSU inside the Rocket,
securedto alongventintheroof atthe front of the case. A
3-pin extension cable then runs around from the PSU to the
rear of the Rocket, so you can use a normal kettle lead to plug
your machine into the mains.

Most of the chassisis screwed together, so getting at the
innards and creating some space to work is easy. However,
we found thatinstalling the storage firstand PSU last - the
opposite to the instructions — made our build process much
easier. The panels have some fairly sharp edges too, which
is atad disappointing at this price, but they fit together
wonderfully and the titanium-grey, brushed
anodised finish looks fantastic.

To reduce vibration, the Rocket comes
with small adhesive rubber pads, which can
be fitted to the base. As the case canbe
mountedin upright or horizontal modes,
eightpads areincludedin case you change
your mind and need to fitmore.

There are few other creature comforts,
though, with no dust filters being a glaring
omission, and an extra we'd definitely add to
theinside of each panel, covering the CPU
cooler and graphics card.

To cram all the hardware into this space,
Kolink has used a PCI-E riser cable thatlinks
the motherboard to the graphics card. This
cable also adds considerably to the price tag,

Dimensions (mm) 125 x 328 x
235(WxDxH)

Material Aluminiﬁm

Availa“ble colours Titanium grey
Weigl-.l.t3.“5l<g ) .
Front panel Power,2 x USB 3 )
Drive BaVSZ x2.5in
Formfactor(s)Mini-ITX
Cooling 1x Sbmh robf fén n.10unt
(fanincluded)

CPU cooler (lear.a.mée 54mm

Méximurﬁ gl;éphics card le.ﬁ.gth.
310mm

slightly larger clone of the Dan Case A4-SFX,

butis necessary, as your motherboard and graphics card will
need to be positioned on opposite sides of the case, both
facing a side panel. Thanks to huge vents in both panels, both
the CPU and graphics card are practically in the open air, so
despite being such atiny case, cooling shouldn't be too much
of anissue, atleast for graphics cards.

The CPU s another matter, as the CPU cooler height limit
stands atjust 54mm. That's still 6Gmm more than the
aforementioned Dan case, but it still meant our test cooler
was actually touching the case panel. You'll be limited to
using very low-profile coolers, with a cooling capacity of
100W or under, meaning that Intel's high-end desktop CPUs
will be out of the question and overclocking could be tricky
too. That said, Intel's low-end chipsets for its Coffee Lake
CPUs have now landed, and there are already plenty of Z370
and B350 mini-ITX motherboards.

Meanwhile, storage options are fairly limited, with space
forjusttwo 2.5in SSDs that sitin a slide-out tray at the base of
the case. There's also no room for an all-in-one liquid cooler,
as the only fan mountin the caseis an 80mm one locatedin
the roof, whichis thankfully occupied out of the box,
potentially helping the CPU cooler to getrid of some heat.
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Performance

As we suspected, the close proximity of the CPU cooler and
graphics card to the vented side panels actually resultedin
some reasonable cooling performance, withthe CPU delta T
of 60°Cbeing only 1°C off the Fractal Design Define Nano S,
andimproving over than the NZXT Manta too.

The GPU delta T was also surprisingly low for a case with
justasingle 80mm cooling fan, and the Rocket's GPU delta T
of 48°C beats the results from the NZXT Manta, Phanteks
Enthoo Evolv ITX and Phanteks Evolv Shift.

There's oneissue with placing the coolers next to the side
panels, though, whichis noise, and the graphics card cooler
was particularly noticeable during stress testing. As aresult,
we strongly recommend opting for a quiet graphics card with
adecentthird-party cooler.

Conclusion

The Kolink Rocketis rather special, despite its high price and a
few design quibbles. If you can do without a 3.5in hard disk
and don'tmind investinginan SFXPSU, it can house aRyzen
7 CPU or Corei7-8700K system, plus with a GeForce GTX
1080 Ti - afantastic feat that practically no other case this
size can manage. Of course, the likes of Raijintek’s Metis Plus
and Fractal Design's Core 500 are much cheaper and have
the potential to be quieter, but they're also twice the size.

If you're looking to build the smallest, most powerful air-
cooled PC possible, the Kolink Rocket is your best option. You
can build a4K gaming PCin this shoebox-sized case, and it
also offers generally great build quality and looks, makingit a
supremely lustworthy case for any small form factor fan.
ANTONY LEATHER

CPU LOAD DELTA T TEMPERATURE
Kolink Rocket
Phanteks Evolv Shift
$i2 Thermaltake Core G3
Fractal Design Define Nano S
: Fractal Design Core 500 51°C
NZXT Manta 61°C
Phanteks Enthoo Evolv ITX 62°C

60°C

58°C
59°C

Lower is better

COOLING FEATURES

26/30 14,20 PP
Z%Esugu 14\1.Au§0 81%

76°C

GPU LOAD DELTA T TEMPERATURE
Kolink Rocket
Phanteks Evolv Shift
Thermaltake Core G3

56°C
50°C
47°c
43°C

Fractal Design Define Nano S
Fractal Design Core 500
NZXT Manta

Phanteks Enthoo Evolv ITX 58°C

Lower is better

VERDICT

Remarkably good cooling for such a small case, and its
ability to house a monster PC is a massive boon. It's not
cheap, though, and the CPU cooling options are limited.

HOWWETEST -

APCI-Eriser cable
thatlinks the
motherboard to the
graphics card

The only fan mount
inthe caseisan
80mm one located
inthe roof

The titanium-
grey, brushed
anodised finish
looks fantastic



/NEW KIT

M.2 SSD cooler shootout

ADATA XPG Storm
RGB/ £27 nevar

SUPPLIER www.amazon.co.uk

DATA's XPG
Storm RGB
appearsto

tick several boxes. It
has RGBlighting, it
looks fantasticand even
sports atiny fan. Sadly,
there’s ahuge gap between the
clips on one end of the heatsink and the
SSD, so onceit'sinstalled in your M.2 mount,
the other end lifts off the SSD.

Evenwhenwe'd adjusted the screw so it sat
evenly, cooling was disappointing. We tested all heatsinks in
two ports - one among the CPU socket and memory, and
another atour motherboard's base with better airflow. It
recorded the second warmest delta T in the cramped M.2 port
at 37°Cand could only match the warmest results in the open
port at 31°C. Combined with a mass of cables required for the
noisy fan and lighting, we suggest steering clear of this one. AL

COOLING : DESIGN :  VALUE

29/35 2135 16/30 Mgty

ADATA offers poor cooling and a flawed
mounting system.

Aqua Computer KnyoM.2 / £9 incvar

SUPPLIER www.overclockers.co.uk

eaving you with enough change from a tenner for a
- trip to Poundland, the Aqua Computer KryoM.2 is

well made and measures just over 5mm tall,
sporting a simple heatsink design compared with the
larger SilverStone. It's only available in black, like the
TP0O2-M2, butis trickier to install. Aqua Computer’s
instructions tell you to slide onits metal clips, but doing so
damaged the protective tape for sticking to the underside of
our SSD, as well as the SSD's label, potentially voiding the
warranty. We found it easier to just clip them on from the side.

Cooling ability was excellent, though, with delta Ts of 33°Cin

AlphacoolHDX -M.2
SSDMO1/ £13 incvar

SUPPLIER www.aquatuning.co.uk

he first company to offer a third-party M.2 heatsink,
. Alphacool's fairly simple example comprises just two

aluminium plates with no fins. As aresult, its heightis
under 3mmincludingits thermal pad, and it also cools the
underside of the SSD. Installation is fiddly, though, with four
metal clips installed in each corner requiring alarge amount of
force to fit compared with the EK heatsink.

The lack of fins hurtitin testing too, with the delta T in our
cramped M.2 port coming up 10°C warmer than the best result
at41°C; inthe open port, itmanaged 33°C - both are the worst
results ontest. It's worth alook if you need a short heatsink, but
otherwise, there are plenty of better all-round alternatives. aL

COOLING : DESIGN : VALUE

25/35 21/35 23/30 vy

VERDICT
Offers an extremely low profile, but
cooling is poor and the installation %

process is fiddly.

COOLING :  DESIGN i VALUE

32/35  27/35 | 25/30 At

the cramped M.2 port and 29°Cin the open port, second only to
the SilverStone heatsink. If the SilverStone TP02-M2 s too tall, VERDICT I]
but you stillwant the best cooling possible, this is the M.2 heatsink Fairly slim, well priced and good at cooling, /[I

foryou. AL but watch out for the mounting clips.




EK Water Blocks EK-M 2
NVIVIe Featsink/ £1car

SUPPLIER www.overclockers.co.uk

vailable in seven anodised colours, EK's heatsink is
. wellmade andits glossy sheen easily makes it the

best-looking cooler ontest. You get heatsinks for
both sides of an M.2 SSD, plus thermal pads. The heatsink
attaches using metal U-clips with different tops on either side,
allowing you to clip them on from one side at a time through
grooves inthe base heatsink - it's easier than Alphacool's
method. The heatsink s still fairly shallow at 8mm tall, and
sits easily beneath graphics cards.

AdeltaT of 38°Cinourtoasty topM.2 slotand 32°Cinthe
more open lower slot were 14°C and 13°C better respectively
than having no heatsink. Both the AquaComputer and
SilverStone heatsinks were cooler and cheaper, but looks are
oftenjustasimportant here, making the EK an excellent buy. aL

COOLING :  DESIGN VALUE
29/35:34,35 25,30 EALIS

VERDICT

A beautiful, good-performing heatsink.
There are cheaper, cooler alternatives,
but they don't look as good as this one.

§ilyg _r§ﬁ__qne TP02— M / €5 incvar

SUPPLIER www.overclockers.co.uk

ncludingits thermal pad, SilverStone’s
. TP0O2-M2rises to over 12mm, makingit the
tallest passive heatsink on test. It struggles to
fitunder a graphics card, but does have much more
surface areathan EK and Alphacool's heatsinks.
Amazingly, it also only costs £5inc VAT. It's extremely
easy toinstall too, with two textured rubber bands
holdingitin place.
The downsideis that the EK knocks spots off it
aesthetically. If you want the best cooling for youM.2 SSD,

though, the TPO2-M2 was the coolest heatsink on testin either of
our M.2 slots, managing delta Ts of 31°C and 28°C respectively -
21°Cand16°Clower than when not using the heatsink. It might not
be the best-looking or thinnest heatsink, butit's cheap, simple to

install and offers fantastic cooling. AL

GelidSubZeroM .2 / £8 incvar
SUPPLIER www.quietpc.com

he SubZero M.2 comesinblack or an anodisedred,
. which has more of a pink hue. It will leave you with

change from atennertoo, atjust £8, and measures
under 5mm thick includingits thermal pad, so it can fitinto
much tighter spaces than the SilverStone.

Installationis blissfully easy, thanks to the use of three
rubber O-rings that hold the heatsink onto the SSD. This also
means there’s no risk of short circuits, so it could potentially be
usedinlaptops too. Its delta T of 36°Cin the cramped M.2 port
was better than the EK heatsink, while switching to the more
open port saw this result fall to 32°C, matchingthe EK. It's a
decent cooler, but there are both better-looking and better-
performing heatsinks available. AL

COOLING : DESIGN : VALUE

30/35 29 35 :26/30 Ry

VERDICT
A reasonably low-profile heatsink that's
easy to install and won't break the bank. %

COOLING  :  DESIGN i VALUE

34/35 29/35 29/30 PUIGELE

VERDICT
Fairly slim, well priced and good at cooling, %

but watch out for the mounting clips.
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GAMING LAPTOP

Asus ROG Strix GL/02ZC /£1,300 wevar

ucking the usual trend for gaming
. laptops to be based onIntel CPUs and

Nvidia GPUs, Asus' ROG Strix GL702ZC
has anall-AMD core spec. It doesn'tuse the latest
2nd Gen Ryzen silicon (see p21), butit does have an
8-core Ryzen 71700 atits disposal, along with a
RadeonRX 580 GPU. Asus intends this systemto be
used for multimedia and creative tools as well as
gaming. To that end, this 3GHz CPU has eight cores and
16 threads via SMT, and it can hita turbo peak of 3.7GHz.

The 1700 supports twice as many threads as Intel's

Corei7-7700HQ, whichis used in most gaming laptops,
althoughit has a quicker turbo peak of 4GHz.
Meanwhile, the Radeon RX 580 has 2,304

lthasaRyzen7/
1700 CPU, along
with a Radeon
RX 580 GPU

1077MHz, so it doesn't overheatin the laptop.

Therest of this Strix laptop’s specificationis
more in tune with mobile sensibilities. There's
16GB of DDR4 memory,a256GBSSD and a
1TB hard disk. Disappointingly, though, the
memory is single-channel.

The components are allinstalled inside a typical Asus
Strix design: you'll find logos, dramatic slashes and plenty of
airvents. The keyboard has ared backlight, and there's a
crimson ring around the touchpad.

Build quality is mixed. The screen feels allittle flimsy, and
there’s abit of bounce around the trackpad. The base is
stronger, but the similarly priced, Intel-based Dell Inspiron
157000 Gaming (seeIssue 177, p32) was sturdierin all
departments, while also being nearly a centimetre slimmer
and 0.5kg lighter.

The Asus' extra size doesn't mean easy
internal access or more ports either. Asus
saysit's possible to getinside this machine,
but we couldn't getthe base to budge.
External connections are fine, though, with
three USB 3 ports, a USB 3.1Type-C socket,
plus HDMI and mini-DisplayPort outputs.

The Dell didn't have DisplayPort, butit was
possible to remove the base panel by taking
outasingle screw. Onthe plus side, the Asus
keyboardis fine. The buttons have 1.6mm of
travel, whichis 0.2mm more than the Dell,
and the buttons have a firm, consistentand
rapid action — mechanical units still rule the
roost, but thisis one of the better membrane
laptop keyboards we've used.

The key actionis surprisingly quiet too,
andthe baseis sturdy. They're paired with a
smooth touchpad and a couple of buttons
that are shallow and snappy. Our only
complaints with the keyboard are that the
cursor and number keys are slimmed down,

IPS FreeSync 60Hz

Storage 256GB SanDisk
SD8SN8U256G-1002SSD, 1TB
hard disk

Weight3kg

,

Type-C, 1x audio jack, HDMI,
mini-DisplayPort, SD card

Dimensions .(“r.nm) 415%280
34 (WxDxH)
Operating system Windows 10
Home 64-bit

Wérranty 'One yéér parté and
labour returnto base

stream processors, 4GB of memory and Asus
has reduced the clock speed from 1257MHz to

and the power buttonis on the keyboarditself. Also, while
the backlightis adjustable, the LEDs aren't RGB.

Performance

The Ryzen71700's extra cores gave it an advantage in multi-
threaded tests. Its video encoding resultis miles ahead of the
Dell'si7-7700HQ, which bodes well for heavily multi-
threaded productivity software, However, the Ryzen's lesser
single-core speed saw it falter. The Asus scored 28,956 in
image editing - but the Dell managed 36,280. Another
disappointmentis the Kingston SATA SSD, which returned
disappointing read and write speeds of 441MB/sec and
405MB/sec, much slower than the latest NVMe drives.

Meanwhile, the desktop-class Radeon RX 580 GPUis fine
forgaming at the laptop’s native 1080p resolution too, with
minimums over 40fps in both Fallout 4 and The Witcher 3.
The 29fps minimum in Deus Ex: Mankind Divided is only
borderline playable, but a little tweaking in the graphics
settings will sortit out. There were only minor differences
between the Asus and the aforementioned Dell, with its
GeForce GTX 1060 Max-Q graphics system.

That said, while the Asus can play games at 1080p, you'll
struggle to get some games running consistently at 60fps to
take advantage of the screen’s 60Hz FreeSync. The IPS
screen stretches its 1080p resolution across a17.3in
diagonal too, which s great. Its brightness level of 391cd/m?
ishuge, and the black level of 0.34cd/m?is fine.

The former figure is better than the Dell, while the latteris
worse, so while the Asus may seem punchier, the Dell will
prove more adept with dark shades. The Asus’ contrast level
0f 1,150:1is great too, and not far off the Dell's screen. It
maintains those levels well too; its backlight uniformity only
varied by around 7 per cent, whichis excellent. Colour results
are mixed. The Asus' delta E of 8.4 is average, and its colour
temperature of 7,688K s cooler than the Dell. However, the
Asus rendered 83.7 per cent of the SRGB gamut - miles
more thanthe Dell's 56.7 per cent. Allin all, the Asus has a
decent screen, especially for a laptop of this price.



The speakers are surprisingly punchy as well, with loads
of volume and bass, despite the lack of a subwoofer. The
bass masks the top end alittle, which makes audio sound a
little muddy, but they're otherwise fine. We can't say the
same for the battery though. The Asus lasted for 50 minutes
inagamingtestand an hourin an application benchmark.
That's less than half the longevity of the Dell, butit's not
surprising when the Asus uses desktop components.

This machineisn’ta good thermal performer either. The
CPUand GPUidle delta Ts of 25°Cand 27°C are high, and
those figures rose to 47°C and 57°C when gaming. In afull-
systemtest, the CPU delta T topped out at 71°C with the GPU
running 8°C cooler. Those figures are too high for comfort,
but atleast no heatmade its way to the outside. The bigissue
isnoise. The Asus was louder than the Dellin a gaming
scenario, and the Strix’'s noise went up another notchina
full-systemtest. The GL702ZC sounds louder than almost
any other laptop we've tested recently, like a throwback to
older gaming laptops. Even the wrist rest vibrated as the fans
spunup.

If you're running this machine at full pelt, you'll struggle to
drown the noise out with speakers or a headset. Throttling
was evident too, with the CPU's cores jumping between
1.5GHz and 3.2GHz. None of that's a surprise when the
Ryzen71700's TDP of 65W is 20W higher thanIntel's
mobile CPUs, but it shows the downside of using AMD
desktop componentsin alaptop.

;i CPC REALBENCH 2015 ii
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HANDBRAKE H.264
VIDEO ENCODING

LUXMARK
OPENCL

GIMP IMAGE
EDITING

127,587 1@3

SYSTEM
SCORE

HEAVY MULTI-
TASKING

1795 1795 [P
" HARDWARE . VALE 7%

16/25 | 17/25

Conclusion

The Asus ROG Strix GL702ZC's desktop processor may
deliver great multi-threaded performance, but this power-
hungry CPU, as well as the desktop Radeon RX 580 GPU,
also contribute excessive heat and noise.

The Asus also looks lumbering when compared with the
Dell, which offers comparable gaming pace and single-
threaded speed in a slimmer, lighter, quieter and more
accessible design. It's great to see some new ideasinthe
gaming laptop arena, butright now you're better off settling
for alaptop with a mobile Intel CPU.

MIKE JENNINGS

FALLOUT 4

1,920 x 1,080, Ultra Detail, TAA

Asus ROG Strix

GL7022C 431fps

501fps

THE WITCHER 3: WILD HUNT
1,920 x 1,080, High Detail, Nvidia HairWorks off

Asus ROG Strix

GL7022C 4fps

66fps

DEUS EX: MANKIND DIVIDED
1,920 x 1,080, Very High detail, DX12

Asus ROG Strix
GL702ZC 291fps 471fps
Minimum  Average
VERDICT

The use of desktop components proves
problematic in several areas, while offering
little advantage in terms of performance.
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Custom Kit

Ph|l Hartup checks out the latest gadgets, gizmos and geek toys

Mionix Sargas 400, £19.99 incvar

The Mionix Sargas 400 is a gaming mousepad that does a
remarkable job of going unnoticed on the desktop. Ithas ablack
microfibre surface suitable for laser and optical sensors, and a
rubbery base to keep it stable. What's more, it does all this while only
being 2mm thick, making the pad not only easily portable, but also
surprisingly stable — unlike thicker pads, it's hard to jog it laterally. The
only flaw this brings is that if you have any significantimperfections
onthe desktop surface itself, you might be able to feel them through
the pad. Otherwise, the Sargas 400 provides a small, lightweight and
low-profile gaming surface that works really well.

SUPPLIER www.amazon.co.uk

the size of the Seattle allows fora

i the option of running on a wire

i thelatteranditpays off.

Thumbs Up Retro

Gaming Console/
£17.99 incvar

The Thumbs Up Retro Gaming Console crams

a huge amount of old-style gamesinto a tiny
handheld device. It would have been amazing if
you'd had one in the 1980s - it's much smaller
than an old LCD Game and Watch, and it not only
offers better games, but you get 150 of them.

There's an eclectic mix of games, from
shooting galleries and Space Invaders knockoffs
to assorted puzzle games and primitive
platformers, all played with the classic D-Pad
and two-button interface.

There are no standout classics, andit's all
fairly rudimentary, but the nature of the system
means the games are accessible, making for
some cheap occasional fun.

ol ee
SUPPLIER www.asos.com

Urbanista Seattle/£99 ncvar

One of the underappreciated benefits of headphones is that when
people see you wearing them they (usually) know not to bother you. If
somebody is wearing the Urbanista Seattle headphones, then that's
doubly true. They're big. Not gaming headset big, but chunky and
ostentatious, prioritising sound quality
and comfort way higher than portability
and elegance.

The sound quality is superb, and

better wireless signalrelative to
Bluetooth ear buds, plusithas

if needs be. The headphones
are charged by micro-USB
and have 20 hours of battery
life, but will run off their cable
indefinitely. Opinions may
differon how much
convenienceit's worth
sacrificing for sound quality,
butthe Seattle goes bigon

SUPPLIER www.urbanista.com



INfinity VR Headset/ £29.99 ncvar

The main aspect of the Infinity VR Headset that's bang onis the adjustable
plastic clamp builtinto the front, locking your smartphone in place when
you open and shut the front panel. It might sound like a small detail, but
trying to readjust a phone into the proper place once a VR headsetis on
your headis a nightmare.

Unfortunately, while the Infinity knocks that particular design bugbear
onits backside, there are niggling problems elsewhere. The headset itself
is quite small and narrow, so you can't wear it over glasses, and while you
can adjust the focus to compensate for some sight problems a little,
it's still notideal. The Infinity also lacks aninteraction button,
which limits what you're able to do with it outside of
watching videos, and even then, you don'thave
any pause or skip controls once the phoneis
lockedin the headset. If you have a Bluetooth
controller you can use for games and media
controls, and you don't wear glasses, thenthe VR
headset itself works remarkably well for the money,
but the whole package could be much better.

SUPPLIER www.firebox.com

Game Boy Alarm Clock INnfiniteBook Reusable
£24.99 incvar NotebooK/ £13.75 incvar

As you can guess from the name, this digital alarm clock is builtinto a If you stillharbour lingering feelings of disappointment that
replica of a classic Nintendo Game Boy case. You set the time and the The NeverEnding Story did, in fact,end some 30 years ago then
alarm with the controls and then it sits, looking all Game Boy-like, and brace yourself, because the InfiniteBook isn't entirely infinite
tells you the time. There's not much more to it than that. The alarmiit either. It's a cross between an A6 notebook and a whiteboard,
plays is the music from Super Mario Land, which is absurdly cheerful - offering 15 pages on which you can write, erase, then write all
it's genuinely nice to wake up to this tune, andis so disarming thatit's over again. It's a nifty design, with a high-quality feel to the

hard to stay angry at your alarm clock for too pages and binding, and writing onitis comfortable too. It's a step
long. For fans of the up over aregular pen and paper notepad for some situations,
Game Boy, and whichis to be expected for the price difference.
specifically ones

with fond memories SUPPLIER www.amazon.co.uk

of Super Mario

Land,it's agreat,

albeit expensive,

clock, but for

everybody else, it'sa

small, pricey grey box

thattells the time and = it
plays a nice tune. .
socee |
SUPPLIER %
www.firebox.com §-
o
Piod
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PROCESSORS

. INTELLGA1151-V2

+ 4 g
.\;’wi +

Intel LGA1151-V2 CPU Asus ROG Strix Z370-E 16GB Corsair Vengeance LED 480GB Crucial Zotac GeForce GTX 1080
Gaming 3000MHzDDR4 MX500 AMP! Edition
- -
P eaaiaviiine |
Intel LGA2066 CPU Asus ROG Strix X299-E 32GB Corsair Vengeance LED 256GB Crucial Zotac GeForce GTX 1080
Gaming 3000MHzDDR4 MX100 AMP! Edition
: AMD AM4 - -
AMD AM4 CPU Gigabyte X470 Aorus 16GB Corsair Vengeance LED 256GB Crucial Zotac GeForce GTX 1080
Gaming 7 WiFi 3000MHzDDR4 MX100 AMP! Edition
: AMD AM4 (APU)
2 + + + ! 4+ BEED
i -~ e -
. MR
S - Cits) il
AMD APU MSIB3501Pro AC 16GB Corsair Vengeance LED 256GB Crucial Radeon RX Vega
3000MHzDDR4 MX100 integrated GPU
: AMD TR4 - %
B + + i | +
T 3 _.
AMD TR4 CPU Asus ROG Zenith 32GB Corsair 3000MHz 256GB Crucial Zotac GeForce GTX 1080
Extreme Vengeance LED DDR4 MX100 AMP! Edition

: TESTS: We use Custom PC RealBench 2015, Cinebench and Ashes of the Singularity: Escalation, installed on Windows 10 Home 64-bit,
and record the power draw of the test PC. These tests cover a broad range of performance characteristics, includingimage editing,
: gaming, video encoding and 3D rendering. We run all tests at stock speed and at the CPU's highest overclocked frequency.

. GRAPHICS CARDS

Graphics cards are mainly evaluated on how fast they are for their price. However, we also consider the efficacy and
quietness of the cooler. Every graphics cardis tested in the same PC, so all results are directly comparable.

+ I m o = SCORES

4.4GHz Intel 16GB Corsair Vengeance Asus Maximus VIl Windows 10 The graphics card
Corei5-6600K LED 3000MHz DDR4 Hero 64-bit we're reviewing



CUSTOM PC REALBENCH 2015

Our benchmark suite,
co-developed with

INTEL REFERENCE :' AMD REFERENCE Asus, simulates how
peoplereally use PCs
g —ahigherscoreis
ﬂ E . + =100 : E “ Q'IOD% better. You can
- l
download them from
IntelCore 16GB of Corsair  240GB Asus Nvidia . AMD 8GB of Corsair 256GB Asus
:i7-4790K  2400MHz O0CZ  Maximus GeForceGTX  :A10-7850K 2133MHz  Plextor  A88X-Pro www.asus.com/ !
2 DDR3 150 Gene VI 7803GB DDR3 M5 Pro campaign/Realbench :

" MOTHERBOARDS

INTEL LGA1151-V2

e @ el om

EXTREME
: Intel Motherboard  16GB Corsair Vengeance 500GB Samsung Zotac GeForce GTX { ,:h‘("“‘ i ULTRA
: Corei7- 8700K ontest LED 3000MHzDDR4 SSD 960 Evo 1080 AMP! Edition "ni°  Some productsare
|NTE|. LGA2066 ‘ ' ' ‘ gloriously overthe

top. These items of
excellent overkill
earn our Extreme

l ‘ 1 ’ Ultra award.
: IntelCore Motherboard 32GB Corsair Vengeance ZSGGB Cruaal 500GBSamsung 2XAsus Strix Radeon .:
1 i9-7900X ontest LED 3000MHzDDR4 MX100SSD SSD 960 Evo RX4808GB

AMD AM4

AMD Ryzen7 Motherboard  16GB Corsair Vengeance 500GB Samsung
2700X ontest LED 3000MHz DDR4 SSD 960 Evo

PREMIUM
GRADE
Premium Grade
products are
utterly desirable -
we'd eat nothing
but beans until we

Zotac GeForce GTX
1080 AMP! Edition
could afford them.

PROFESSIONAL
Products worthy of
the Professional
award make you
and your business
appear evenmore

32GB Corsair 3000MHz
Vengeance LED DDR4

2 x Asus Strix Radeon
RX 480 8GB

AMDThreadrlpper Motherboard
1920X ontest

TESTS: We use Custom PC RealBench 2015 and Ashes of the Singularity installed on Windows 10
Home 64-bit, and also test the board’s SATA and M.2 ports. We try to overclock every motherboard
by overclocking our test CPU to its maximum air-cooled level.

500GB Samsung
SSD 960 Evo

awesome.

APPROVED
Approved products
arethosethatdoa
greatjob forthe
money; they're the
canny purchase for
agreatPC.

CUSTOMKIT
Forthose gadgets
and gizmos that

TESTS: By using the fast PC detailed on the left, we can be sure that any limitations are due to the

graphics card ontest, rather than being CPU limited. We test Deus Ex: Mankind Divided, Doom, Crysis 3,
Fallout 4 and The Witcher 3: Wild Hunt at their maximum detail settings, in their highest DirectX mode, at
several resolutions. High-end cards should be able to sustain playable framerates at 2,560 x 1,440,
while 1,920 x 1,080 is more important for mid-range cards; we also test at 3,840 x 2,160 for 4K monitors,
and try to overclock every graphics card we test to assess the performance impact.

really impress us,
orthatwe can't

live without,
there’s the Custom
Kitaward.
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Antony Leather puts the latest 120mm all-in-one liquid coolers
through their paces on the three main CPU sockets

Contents
AkasaVenomR10 / p47 Cooler Master MasterLiquid NZXT KrakenM22 / p52
AntecKiihlerH20 K120 / p48 ML120LRGB / p50 Results graphs / p53
ARCTIC Liquid Freezer 120/ p49 Corsair HydroH60 / p51

hentesting CPU coolers, it's
. importantto examine

performance across arange of
sockets, as mounting mechanisms vary

on some CPU sockets, but not on others.
For this reason, we now test cooling on

As this is Custom PC, all our CPUs are
overclocked too, so we can weed out the
wheat from the chaff.

Our LGAT15x test system uses a Core
i7-4770K overclocked to 4.3GHz with a
1.15V vcore, a Gigabyte Z97X-UD5H
motherboard, 4GB of 1600MHz Crucial

i7-3960X overclocked to 4.2GHz with a
1.275V vcore, an MSI X79A-GD45

L L T T T T T T
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between them. Some coolers perform well

LGAT5x, LGA2011and AM4 motherboards.

Ballistix DDR3 RAM and a 240GB Intel SSD
730. Meanwhile, our LGA2011rig has a Core

How we test

motherboard, 16GB of G.Skill Ripjaws
1600MHz RAM and a Samsung 830 SSD.

Finally, our AM4 system sports a Ryzen7
1700 overclocked to 3.8GHz usinga1.34V
vcore on an Asus ROG Strix B350 Gaming
motherboard, with 16GB of 3000MHz
Corsair Vengeance LPX memory and a
CrucialMX100 SSD. We've also rehoused
ourtest systemsin Fractal Design’s
Meshify C case, using a be quiet!
PurePower 400W PSU, a Sapphire Radeon
5700 graphics card and Windows 10.

We use CoreTemp to measure the CPU
temperature, before subtracting the
ambient air temperature to giveadelta T
result, allowing us to testinalab thatisn't
temperature controlled. We use Prime95's
smallfft test to load the CPU and take the
reading after ten minutes.

We've also taken sound readings from
70cm away. Once with the fans and pumps
at full speed, and again at low speed with
the motherboard fan profile set to silent, to
help us gauge each cooler's ability to cool
at various fan speeds while minimising
noise, although the noise results are only
comparable within the confines of this
group test.

There's a separate score for each CPU
socket, to take into account the different
cooling and mounting mechanisms as well
as value for money. The feature score
includes aspects such as software control,
lighting, expansion possibilities and PWM
fans, while the design score considers
installation, noise and aesthetics. Finally,
the value score takes all these results into
account with the price.

T T T T T T T T
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A |<a S a \/e n O m R1 O / £55 ichAT,£74ichATwithVegasX7RGBfan

relative newcomerto the all-

in-one liquid cooler scene,

Akasahas optedforan
unusual approach to the VenomR10 -
itdoesn't come equipped with afan,
resultingin arelatively low price of just
£55inc VAT. That price is especially low
when you consider that the Akasa has
RGB lighting and fullmounting
mechanisms for all three of our test
systems, while some coolers this month
have optedto use the standard AMD
AM4 plasticmount.

Sadly, there aren't enough screws in the
box to mount two fans to the R10, but these
screws are available for a couple of quid
should you wish to push the R10’s cooling to
its limits. With no fanin the box, the worldis
your oyster, but Overclockers UK currently
offers the Venom R10 in several fan bundles,
and Akasa sentusits Vegas X7 RGB 120mm
fan for review, making for a combined total of
£74inc VAT. Once you hook up the fan and
pump to an RGB lighting controller, in this case
our Asus motherboard andits Aura software,
the Akasa's aesthetics wipe the floor with
likes of the ARCTIC Liquid Freezer, and with
accurate colours too.

Installation was fairly painless on all three
of our CPU sockets, with a backplate being
used to mount four pins on LGAT15x and
AMD systems, while you just need to screw
these pins into the threaded holes of Intel
LGA2011sockets. These screws are topped
off by thumb screws that lock the pumpinto
place, using separate plates for AMD and
Intel systems.

The radiatoris a typical half-height affair at
27mm thick, andithas densely packed fins.
Like all the other pumps on test, the Venom
R10’s sports a copper base, while Akasa has
opted for arubber-based tube.

Meanwhile, the RGB lighting on the pump
and on Akasa's Vegas X7 fan are compatible
with Asus, ASRock, Gigabyte and MSI's RGB
lighting software.

LGA115X SCORES

COOLING FEATURES

28/40:13/20

DESIGN VALUE

19/90 12/20

FITTING

MEDIUM

What the Venom R10

lacksin airflow,
though, it counters
with quietness

The Vegas X7RGB fanis limited to a
speed of 1,200rpm, though, which putsit at
something of a disadvantage compared with
other fans on test, especially with the tightly
packed radiator fins. Corsair's Hydro Series
H60, forexample, canrun atan extra
500rpm. What the Venom R10 lacks in
airflow, though, it counters with quietness. It
was supremely quiet at full speed, dishing out
just39dBA, whichis less than NZXT's Kraken
M22 using our motherboard's silent setting,
and far quieter than any other cooler on test.
The pumpis similarly quiet too.

Cooling, though, was hampered by the fan,
with the LGA115x CPU delta T of 60°Cbeinga
whole 11°C off the top spot, with similar losses
inthe other test systems.

These results are mostly down to the fan
speed, as using Akasa's slightly faster Apache
Black fanresultedina5°Cdrop in our AMD

LGA2011 SCORES

COOLING FEATURES

29/40:13/20

DESIGN : VALUE
17/20:9/20
FITTING

EASY

system, cuttingits deficitin half just by adding
another100rpm.

Conclusion

Whileits coolingisn't the best on test, the
Venom R10's results are clearly down to the
slow-spinning fans we were sent as samples
totestthe otherwise fanless cooler. It came
within spitting distance of other coolers by
adding a slightly more powerful fan, andit's
supremely quiet. However, many other
coolers undercutit, eveninits fanless
configuration, so it doesn't offer particularly
good value formoney.

VERDICT

Extremely quiet, but the R10 needs at least a
1,300rpm fan to be competitive, and it's a tad
pricey once you buy a fan for it too.

Compatibility Intel: LGA2011, LGA2011-v3,
LGA2066, LGAT15x; AMD: Socket AM4, AM3/+,

th fans (mm) 120 X 153X 52 (W x

AM4 SCORES

294 13 20 [QETTS
7% 135
_______________ Y2171,

MEDIUM



/120MM AIO LIQUID COOLERS

Antec KuhlerH20 K120/ £40 noar

e were amazed to see that Antec's

latest 20mm all-in-one liquid

cooler - the Kiihler H20 K120 -
costsjust £40inc VAT. This super-low price
makes the Antec cheaper than many current
mid-range air coolers, and it even undercuts
ARCTIC's bargain-tastic effort with the Liquid
Freezer120 (see p49).Infact, the Antec
Kihler H20 K120 retails for less than half
the price of NZXT's Kraken M22 (see p52).

Despite the low price, the Kihler feels well
made, and even the package evenincludes a
blue glowing fan equipped with anti-vibration
mounts to add some pizazz. In addition, Antec
has also managed to route the pump’s power
cable underneath the tubing's braided cover,
so there are no cables protruding from the
pump at all, with the cable instead protruding
from the top of the radiator.

Sadly, the cable has a SATA power plug, so
you can't control the pump speed using your
motherboard, although atleast the fanhas a
4-pin PWM connector for speed control.
There are also only four fan screws inthe box,
so you'llneed to buy more screws if you want
tofita second fan. Like all the coolers on test,
there are also four shorter screws for securing
the radiator directly to your case.

The Antec's mounting systemuses a
backplate for Intel LGAT15x sockets, secured
using four pins and thumbscrews, along with
an attractive metal bracket that surrounds the
pump. This systemm made it one of the easiest
coolers ontest toinstallinto either of our Intel
systems. With AMD motherboards, though,
the exact opposite was true, with Antec opting
for a hideous metal clip that's difficult to fitand
eventrickier to remove.

Interms of noise, the Kiihler H20 K120 was
pleasantly quiet at full speed, withiits sound
measurement of 44dBA only coming second
tothe Akasa VenomR10 andits slow-
spinning fan. However, we found that the
noise didn't tail off as much as we'd hoped
when we switched to our motherboard's
silent fan speed profile, with the 41dBA

LGA115X SCORES

3°1°°L1’i“0§1fﬁ_“”“2“0 OVERALL

EASY

recorded here beinga whole 10dBA louder
than the Cooler Master MasterLiquid ML120L
RGB and also louder than Akasa's cooler atits
maximum fan speed.

Cooling wasn't particularly potentin our
AM4 and LGAT15x systems either, with the
Antec coming second from bottom, with
results of 50°Cand 45°C respectively.
However, it fared a little betterin our LGA2011
system, withits delta T of 52°C only 1°C adrift
of Corsair'sH60 and 2°C warmer than the
Cooler Master MasterLiquid ML120L RGB.

Conclusion

The Antec Klihler H20 K120 is certainly cheap
compared with the competition, and it coped
well with all our overclocked CPUs, while also
beingthe second quietest cooler on test
under load. It's also well made and good-
looking, and it has decent mounting options
forIntel systems. Antec should also be
commended for routing the pump power
cable through the tubing, as this setup makes

LGA2011 SCORES

COOLING FEATURES

35/40:10/20

DESIGN : VALUE
15/20 15/20
FITTING

EASY

the finished product look very neat once
installed. However, it lacks pump speed
control, it was the loudest cooler when we
switched to our motherboard's silent profile
andits AM4 mounting mechanismis hideous.
[t might cost less than the competition, but the
small amount of extra cash for the Cooler
Master MasterLiquid ML120L RGB or ARCTIC
Liquid Freezer 120 is definitely worthiit.

Cheap, well made and relatively good
cooling, but it can be noisy and its AMD
mount is dreadful.

Compatibility Intel: LGA775,LGA2011,
LGA2011-v3,LGA2066, LGA115x, LGA1366;
A M4, AM3/+, AM2/+,FM2/+,FM1

Radiator size with fans (mm) 120 x 154 x 52 (W
xDxH)

AM4 RSCORES

COOLING FEATURES

33,40:10/20

DESIGN VALUE

12/90 18/20

FITTING

HARD




RCTIC's Liquid Freezer 120 was

featuredin ourlast 120mm all-in-

one liquid cooler group test, but
ARCTIC hasn'tupdatedit since,and we're
largely glad about that. Despite its low price,
the package manages to include two
120mm fans, along with alarge, 50mm-thick
radiator that makes for the most potent
cooling system ontest. There'sno RGB
lighting here, though, and build quality feels
alittle lightin places, but we've been using this
cooler ourselves for severalmonths andit's
held up well.

The Liquid Freezer 120 uses the standard
Asetek mount, which comprises abunch
of pins and thumbscrews for all CPU
sockets. You get a backplate for LGAT15x
systems, while for AM4 systems you
reuse the standard backplate included with
your motherboard.

The ARCTIC was also one of thefirst
coolers to offer compatibility with AMD’s
Socket AM4, but weirdly, the company still
hasn't opted toinclude the right mounting
pins and plate for AMD’s new socket (whichis
slightly different to older AMD sockets) out of
the box. Thankfully, you only need to apply for
afree upgrade kit once you've bought your
coolerto getthese parts, although the
ARCTICis the only model on test this month
where you don't getthe AM4 bits in the box
as standard.

With two 120mm fansin tow, you get all
the gearto use both fans at the same time.
ARCTIC has also made the genius move of
allowing both fans and the pump to be daisy-
chainedtogether, so they can all be powered
using a single 4-pin PWM fan header,
although you can also power them all
separately if you want.

The two fans and the added girth of the
radiator make for alarge volume, though,
stretching to a depth of 99mm, whichis twice
the depth of many other coolers ontest. You'll
need to make sure your case has enough
clearance to avoid any embarrassing rage

LGATI5X SCORES 3
COOLING FEATURES

38/40:16/20

DESIGN VALUE

17/20 19/20

FITTING

EASY

Boththe fans andthe
pump can be daisy-
chainedtogether

quits when you find it doesn't fit. We also
suggestinstalling the pump andfirst fan at the
start, beforeinstalling the rear fan, as the bulk
of the second fan can prevent access to the
pump onceit'sinstalled.

Cooling was excellent, as we've come to
expect from this cooler, and it topped two out
of our three graphs by 2°C. The only time it
gave upits crown was in our AM4 system,
where it was beaten by the NZXT Kraken M22
and matched by Cooler Master’'s MasterLiquid
ML120L RGB, butit's still a potent AM4 cooler.

Noise-wise, the Liquid Freezer 120 was
middle of the road at full speed, with the
45dBA reading on our sound meter sitting
halfway between the blissful Akasa Venom
R10 and MasterLiquid ML120L RGB, which
posted 50dBA. It was atad noisier onthe
meter compared with the other coolers using
ourmotherboard's silent fan speed mode,
recording 38dBA, butit still sounded very
quietto our ears.

&
LGA2011 SCORES 'y

COOLING FEATURES

38/40:16/20

DESIGN : VALUE
16,20 16/20
FITTING

EASY

Conclusion

Despiteits lack of RGB lighting, ARCTIC's
Liquid Freezer 120 is still a force with which to
be reckonedin the 120mm liquid cooler
market, and it scores highly in every area.

It offers excellent value for money at £55
inc VAT, ithas the best cooling on test, a well
thought-out design, and you can control both
the fans and the pump. It also has good
mounting mechanisms for all major CPU
sockets - it's ashame the AM4 gearisn't
includedin the box as standard, butit's easy
enoughto gethold of it. Look no further if you
needa120mm all-in-one liquid cooler.

VERDICT

Still the best 120mm all-in-one liquid cooler
around. The only downside is the lack of
RGB lighting.

Compatibility Intel: LGA2011, LGA2011-v3,
LGAT15x,LGA1366; AMD: Socket AM4, AM3/+,

Radiator size with fans (mm) 120 x 155 x 99

_(I\INxDxH)

AMA4 SCORES
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EASY



/120MM AIO LIQUID COOLERS

Cooler Master MasterlLiquid MLT20L RGB/ £45

helast 20mm all-in-one liquid
cooler we saw from Cooler Master
was its MasterLiquid 120, which put

in a decent effort. However, not only has the
company since revised the design and
included a plethora of RGB lighting, but the
new cooler also costs just £45inc VAT, which
undercuts the original cooler by £20 and
comes close to making the ML120L the
cheapest cooler ontest.

Both the powerful MF120R RGB 2,000rpm
fan, which retails separately for around £10inc
VAT, and pump sport RGB LEDs. They can also
both be controlled separately or together
usinganincluded three-way RGB LED splitter
cable, allowing you to power an LED stripin
addition to the fan and pump from one RGB
LED header on your motherboard.

There's an extension cable for you to
connect all the paraphernalia too, and Cooler
Master has even managed to include a basic
lighting controllerin the box. This controller
can switch between several colours,
brightness setting and lighting effects, and
will come in handy if your motherboard
doesn't support RGB lighting.

You'llneed a 4-pin Molex connector to
power the controller, but the RGB lighting
proved to be vibrant and accurate, working
fine with the Asus Aura software we used
with our motherboard.

Should you wish to expand the cooling
potential, Cooler Masterincludes eightlong
fan screws allowing you to add a second fan
to theradiator, but shorter screws are also
included to mount the radiator directly to the
case with the single included fanin push
mode, blowing air through the radiator.

Installing the MasterLiquid ML120L RGB
was relatively easy, although there’s some
construction work required to mount plates to
the cooler. OnIntel sockets, you'llneed to hold
the coolerin place while you deal with some
small, fiddly thumbscrews. On AM4
motherboards, you only get a two-point
clamp, as with this cooler’s predecessor, but

LGA115X SCORES .f.
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EASY

Cooler Master has
evenincluded abasic
lighting controller

you can lock it down quite firmly using the
included thumbscrews, and it's blissfully easy
tofittoo.

Noise wasn't a strong point for the
MasterLiquid ML120L RGB, which dished out
50dBA at full speed, althoughits noise s still
preferable to the whiny pump on Corsair's
H60 cooler (see p51). Amazingly, the exact
opposite occurred when we switched to our
motherboard's silent fan speed mode. Both
the fan and pump can be controlled using
fan headers, and the MasterLiquid ML120L
responded well to our silent mode with the
system atidle, with the noise bottoming out
atjust 31dBA, makingit barely audible at all
outside the case.

Coolingwas goodinall our test systems
too, with second-place spotsin our Intel
systems andjoint second place with ARCTIC's
Liquid Freezer 120 (see p49) in our AMD
system, withits CPU delta T of 42°C sitting

|
LGA2011 SCORES ' %

COOLING FEATURES

37/40 1320

DESIGN : VALUE
18/20 16,20
FITTING

EASY

behind the top 40°Cresult recorded by
NZXT's Kraken M22 (see p52).

Conclusion

[t might not have the cooling clout or low noise
offered by the ARCTIC Liquid Freezer 120, but
the MasterLiquid ML120L RGB still offers
great value for money, dishing out decent
coolingon all our CPU sockets, along with full
RGB lighting. It's also espedially quiet once the
fan and pump spin down. If you're on atight
budget, youreally want RGB lighting and
you're prepared to reduce the top-end fan
speed, the Cooler Master is the cooler for you.
VERDICT

Great lighting, superb value and decent
cooling, althoughit's a tad loud at full speed.

Compatibility Intel: LGA775,LGA2011,
LGA2011-v3,LGA2066, LGA115x, LGA1366;

(I\‘NxDxH)
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Corsalr HydroH 60 (20718)/£75 newnr

s one of the first companies to enter

the all-in-one liquid cooler market,

Corsairhas had a stab at nearly
every radiator size and has also been adding
toits line-up this year, with monsters such as
the Hydro H150i. However, the H60 probably
sounds familiar, as the company has simply
used the same name for multiple generations
of coolers of this size. This version, whichis
new for 2018, has an updated mounting
mechanism that differs from the usual Asetek
design, although it works in a similar way.

There's abackplate for Intel LGATI5x
motherboards, with all Intel socket mounts
requiring the usual mounting pins and
thumbscrews. You also now get two pairs of
separate slide-on plates to cater for AMD and
Intelmotherboards, although removing these
plates proved quite tricky, as they're firmly
lockedin place. Corsairhas also opted for a
basic two-point mounting mechanism that
makes use of the stock AMD mounts, which
always feels a little flimsy and could hamper
cooling. Onthe plus side, installing and
removing the pump was blissfully easy on
our AMD motherboard as aresult.

Corsairincludes a premium SP120 fan with
the H60, andit's a bit of amonster, with a top
speed of 1,700rpm. It needs to be controlled
separately, butits 4-pin PWM fan header
means most motherboards will be able to
adjustits fan speed.

Sadly, the pump requires a SATA power
connector, soit can't be adjusted, whichis a
shame, as slowing down the pump lead to
noticeably quieter noise levels when a system
isidle or under low loads.

The H60 has also received a makeoverin
the form of a graphite-colouredilluminated
pump top, while the radiator has squared
edges to give ita smarter look, although
there'sno RGB lighting. There's also only
enough screws in the box to mount a single
fan; you'llneed to purchase additional
screws to make use of the second fan
mount on the radiator.

LGA115X SCORES LGA2011 SCORES

COOLING FEATURES

35/40 11,20

DESIGN : VALUE
13/20 11/20
FITTING

EASY

Corsairincludes a
premium SP120 fan
with the H60

Interms of noise, the H60 has one of the
quietestresults ontest atidle, recordingjust
35dBA, although this result doesn't reveal the
full story. The fan might be quiet, but the
pumpis the loudestontestby far,and it
exhibited an annoying whine that was audible
outside of the case.

Atfull speed, the noise was similar to the
NZXT Kraken at48dBA, but even then the
pump was still audible. On the plus side,
cooling ability is reasonable, but the likes of
the ARCTIC Liquid Freezer 120 and Cooler
Master MasterLiquid ML120L RGB were a
little coolerin all our test systems.

Conclusion

At£75inc VAT, the H60 offers better value for
money than NZXT's Kraken M22, but the fact
thatit costs £25 more than ARCTIC and
Cooler Master’s offerings meansit's just too
pricey for the cooling on offer. The biggest
issue, though, is that the pump makes an

COOLING FEATURES

36,40 11/20

DESIGN : VALUE
13/20:9/20
FITTING

EASY

CORSAIR

annoying, loud noise. Unfortunately, you can't
even rectify this problem, as there’'s no way to
slow it down, which we've been able to do
with other Corsair coolers in the past with
dramatic results and little impact on cooling.
There's also no software and no RGB lighting.
While Corsair's new high-end all-in-one
coolers are excellent, the cheaper H60
struggles to compete atits current price.
VERDICT

An attractive, well-made cooler, but the
pump is too noisy and the price is too
expensive compared with the competition.

Compatibility Intel: LGA2011, LGA2011-v3,
LGA2066, LGAT15x, LGA1366; AMD: Socket

Radiator size with fans (mm)120 x157x52

(WXDXH)

AM4 SCORES

COOLING FEATURES
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/120MM AIO LIQUID COOLERS

NZXT Kraken M22/£90 nar

ith so many solid offerings from

NZXT's other cooler models,

featuring great RGB lighting and
software control, we had high hopes for the
Kraken M22. However, while this 120mm
cooler also sports the hologram-like lighting
of its more expensive siblings, that's the only
part of the cooler that can be controlled using
NZXT's CAM software. The pump and fan
sport 3-pin and 4-pin headers respectively, so
you'llbe relying on your motherboard to
control them. Thankfully, though, that still
means the Kraken M22 has an advantage
overthe likes of Corsair's H60, where the
pumpis powered by a SATA connector andits
speedis fixed.

NZXT has clearly been listening to user
feedback as well, and the company has
accordingly ditched nearly every cable that
was attached to the pump, except for the
USB cable to control the RGB lighting. This
change massively improves the tidiness
around the CPU socket, whichis usually
coveredin cables when you're using one of
NZXT's other coolers.

The pumpis powered by a cable that's fed
within the tubing to a circuit on the rear of the
radiator fins, allowing you to route the cable
out of sightto afan header on your
motherboard. Thankfully, this circuit also sits
directly behind the fan hub, soitsimpacton
airflow performance should be minimal.

Meanwhile, you get enough fan screws in
the box toinstall a second fan on the other
side of the radiator and create a push-pull
airflow setup and, unlike Corsair, NZXT has
opted for a proper four-pin mount for AMD's
Socket AM4 too. For some reason, the
backplate has been made more complicated,
though, as you now need to screw four pins
toit prior to securing the cooler using four
sprung screws. That said, the end result feels
more solid than the typical mounts we've
seen on Asetek-made coolers inrecent years.

Interms of noise, the Kraken M22 was fairly
loud at full speed, recording the highest

LGA115X SCORES

BN OVERALL
13,90110/20
"""""""" FITTING 74%

EASY

NZXT has ditched
nearly every cable
attachedto the pump

number of decibels, although sitting next to it
was a more pleasant experience than with the
CorsairH60 andits loud pump.

The noise levels were certainly reduced
when we opted for our motherboard's silent
fan speed mode too, and again the noise
experience was more pleasant than with the
Corsair H60, but the NZXT was actually louder
here than the Akasa Venom R10 at full speed
- withresults of 41dBA compared to 39dBA.
Cooling ability was average on our Intel
motherboards, but not far off the top spots.
However, the NZXT Kraken M22 excelled at
dealing with our AMD Ryzen 71700 CPU,
posting the best cooling result by 2°C, and
sitting a good 10°C below the warmest AM4
resultontest.

Conclusion
Overall, the NZXT Kraken M22 is disappointing
when you're accustomed to the superb

LGA2011 SCORES

COOLING FEATURES

35/40:16/20

DESIGN VALUE

10/20 11,20

FITTING

EASY

quality of NZXT's larger, more expensive
coolers. There's no way to control the fans
usingNZXT's CAM software, and the M22
didn't prove to be particularly quiet at full
speed or using our motherboard's silent fan
profile either.

Cooling was also mediocre in our Intel
systems and while its AM4 coolingis great,
there are still cheaper, quieter options that
offer abetter deal. Most notably, Cooler
Master's MasterLiquid ML120L RGB and
ARCTIC's Liquid Freezer 120 are both quieter
thanthe M22, and will save you a fairamount
of cashas well.

VERDICT

Not up to NZXT's usual high standards. The
M22 offers great AMD cooling ability, but it's
too loud and expensive overall.

Compatibility Intel: LGA2011, LGA2011-v3,
LGA2066, LGA115x, LGA1366; AMD: Socket
Radiator size with fans(mm)120 x152x58
(WxDxH)

AMA4 SCORES
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Intel LGAT15x

TEMPERATURE DELTA T (°C)
Intel LGA2011

ARCTIC Liquid ARCTIC Liquid
Freezer 120 49 Freezer 120 47
Cooler Master
MasterLiquid Musgé 51 Cooler Master 49
MasterLiquid ML120L
RGB
Corsair Hydro H60 53 Corsair Hydro H60 51
Antec Kiihler
NZXT Kraken M22 56 H20 K120 52
Antec Kiihler
H20 K120 57 NZXT Kraken M22 52
Akasa Venom R10 60 Akasa Venom R10 61
0o 1 32 48 64 o 1® 32 48 64
Lower is better Lower is better
NOISE LEVEL (DBA)
Full speed
Cooler Master
MasterLiquid ML120L
Akasa Venom R10 asterLiqui .
Antec Kiihler H20 K120 - Akasa Venom R10
ARCTIC Liquid )
ik - D
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MasterLiquid ML120L NZXT Kraken M22
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ARCTIC Liquid
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Cooler Master
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Corsair Hydro H60

Antec Kiihler
H20K120
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Low speed

AMD AM4
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forsound

Edward Chester checks out some of the latest
sub-£200 wireless gaming headsets

Contents

CorsairHS70 p55 / Logitech G933 Artemis Spectrum p56 / Razer Thresher p57 / SteelSeries Arctis 7 Wireless p58

f all the peripherals in your
gaming arsenal, the headsetis
the one that benefits most from

being wireless while having the fewest
drawbacks. They allow you to getup and
stretch your legs in between rounds
without missing out on team chat, you
can sitback in comfort to watch a film
without disturbing your neighbours and,
of course, you don't have a cable dangling
across your desk.

What's more, because our hearingisn't

be noticeable, the usual problems with

wireless mice and keyboards are anon-

are available. Hugely popular headset
brands such as HyperX, Roccat and

T T T

54

sensitive enough for millisecond delays to

issue for headsets. Given that they're such
agreatidea, it's surprising how few options
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How we test

Sennheiser don't even make wireless
headsets at all, while the likes of Corsair,
Razer and SteelSeries only have a couple
of options each. Thankfully, though, there
are enough available for us to pick out four
priced between £100 and £150.

Not surprisingly, given their relatively
narrow price range, they all offer similar
features. Each has a pair of speakers with
optional virtual surround sound, and they
all offer some form of retractable or
removable microphone. As such, our
assessment will largely concern those
devilish details. Build quality, styling and
comfort will be the first areas to assess.

Then come the extra features. Are there
any extra buttons, additional connection

options or different modes? Does changing

the surround sound require delvinginto

T T T T T

software oris there a button for it? Wireless
rangeis also a factor. Nearly all wireless
headsets offer agood enough range for
them to work fine for the vast majority of
cases, but we'll see what happens if you
really like to wander too.

comes to the microphone, we want to hear
afull, clear sound with good elimination of
background noise.

peoples’ preference for sound quality
varies greatly, but we're looking for amore
even sound. All too often, gaming headsets
pump up the bass and treble for an
impactful sound, whichis fine for a bit of
shooting action, butit can gettiresome
duringlong gaming sessions, anditcan
make some music sound outright bad.

Finally, there's sound quality. When it

Meanwhile, for the headphone portion,
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Corsair HS/0 /£100 war

he HS70is Corsair's brand-new

entry-level wireless headset. Like

its wired cousin the HS50, it offers a
cheaper, simpler alternative to the company’s
more expensive Void range of headsets. As
well as being the cheapestheadsetin
Corsair's wireless range, it's also the cheapest
headsetin this test, and some of that cost
savingisimmediately clear.

While all the other headsets have earcup
mounts that rotate left and right to a greater
orlesser extent, the HS70 is fixed on this axis.
The earcups still tilt up and down (orinand
out, really), though, so there's still some
allowance for different-shaped heads.

Nonetheless, the HS70 isn't the most
comfortable headset we've ever used.
Neither the earcup nor the headband padding
is particularly thick, and the lack of grip from
the earcups means there’s allittle more
weight coming through the headband than on
some headsets. It's by no means a bad fit, but
some other headsets are definitely more
comfortable.

Whenitcomesto
styling, though, Corsair
has done an excellent
job. The simple oval
earcups, the all-black
colouring and the generally uncluttered
symmetrical look looks superb. If you do want
your headset to show off alittle more flare,
there’s also a white and black version, and an
SE model that adds touches of rose gold.

As for build quality, the HS70 is fine in terms
of ruggedness, and the fit and finish, but
there are a couple of other areas where that
slightly cheaper price shows through. The
microphone, forinstance, doesn'tretract, but
it'sremovable and there's just arubber bung
to coverthe hole where it fits - an accessory
that's likely to almostimmediately get lost.

Other little areas such as the volume wheel
and buttons also feel a bit cheap and generic.
Butthen this headset's priceis at least £25
cheaperthan the rest of the pack this month.

Interms of overall features, you get that
volume wheel, the microphone, amute
button and a micro-USB input, all of which are
found on the left earcup. Meanwhile, the
power button sits on the right earcup. The
only notable missing feature is an analogue
input, which means you can't plug this
headsetinto your hi-fiamp, for example.

Sound quality from the microphoneiis just
about adequate. The soundis a bit shrill, with

The sound quality
fromthe headphone
portion of the headset

largely impressed

little to no bottom end at all, but the directional
pickup is decent, so background noise doesn't
interrupt your speech too much. The sound
quality from the headphone portion of the
headset largely impressed though. Corsair
has opted for areasonably flat EQ, withjusta
little boost to bass and top-end frequencies.
The latter can sometimes make cymbalsin
music sound a little shrillbutit's far less
pronounced than on some headsets.

Finally, Corsair's claimed 16 hours battery
lifeis about middling for a wireless headset,
butit's enough thatmost users will be able to
get away with chargingit once a week or so.

Also, we have a spoiler alert regarding our
wireless range test, whichis thatall the
headsets ontest performed identically,
stretchingto around 10minthe openbutall

failing within 5mas soon as awall was in the
way of the signal.

Conclusion

The Corsair HS70 is a decent entry-level
wireless headset. It looks good, delivers solid
audio performance and has all the essentials.
However, the reason forits low price canbe
seenacross the board. Itisn't the most
comfortable headset to wear, its feature listis
the minimum required and the microphone’s
sound quality certainly isn't anything to write
home about. It's a decent headset if you're on
atight budget, but we recommend spending a
little more if you can affordit.

30/40 22/30
27/30

VERDICT

A solid option if you're on a tight budget, but
it's worth spending a little more money if you
can afford it.
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Logﬁech@ 933 Artemis Spectrum/ £125 wr

he G933is Logitech'’s flagship
gaming headset, and it comes with
as many features as that status

wouldimply. It's wireless, of course, plusithas
lights andit's festooned with buttons. For
£125inc VAT, it certainly offers plenty of
bangforyour buck. However, itisn't subtle.
Available in black or white versions, both
models have a striking angular design with
illuminated strips running down the front
edge of each earcup, and a metallic paint
job onthe earcup holders. It turned out to
be abit of a divisive designin the officein
terms of styling, but that's all down to your
personal taste.

In terms of ergonomics, the earcups tilt up
and down and fold flat,and the headband
then extends by about 40mm on either side.
Combined with the angled earcup design and
generous earcup padding, the resultis a
comfortable and versatile headset. There's
plenty of space inside the earcups, so your
ears aren't squished, and the grip on the sides
of your headis well balanced, taking the strain
off the headband without clamping your head
too hard.

But, getting back to those features, the left
earcup is festooned with buttons. The top one
is the power switch and the bottom oneis for
muting the microphone. In between them
you'llfind three more buttons, which are
programmable via Logitech’s software. By
default, these buttons alternate between EQ
profiles, turn the surround sound on or off and
cycle through the various sound effects.
However, you can also set them to mute
audio, change the microphone settings and
perform dozens of otherjobs, such as setting
off gaming macros.

They're quite a useful additionin theory,
butin practice they're all so clustered
together, it can be difficult to hit them quickly
and accurately, andit's all too easy to knock
the volume wheel while you're trying.

Onthe underside of the left earcup, you'll
findinputs for USB and analogue audio, so
you also a couple of wired options for when
the wireless battery runs out. Speaking of
which, the battery sits below aremovable
panelinthe left earcup. It's really easy to pop
outandreplaceit,aslongasyou canfinda
replacement. Battery lifeis less impressive
though - it's rated for just 12 hours with no
lighting and 8 hours with lighting.

Meanwhile, under a similar flap on the right
earcup there's aplace where you can store

There's plenty of
spaceinside the
earcups, so your ears
aren't squished

the wireless transceiver whenit's notin use.
The final extra on the left earcup is a stowable
microphone. It drops down then extends out.
It picks up afar deeper, warmer sound than
most headsets on test, making for a pleasant,
natural-sounding voice delivery. It also does a
decentjob of ignoring background noise.
However, whenit comes to the audio from
the headphones themselves, the default
tuning of the G933 leaves little to be desired.
The bass and treble have been boosted far
too much, creating an unnatural and harsh
sound thatreally doesn't work very well for a
broadrange of music.Ingamesit's less
immediately obvious, and the treble boost can
sometimes pick out a little more detail here

andthere, butit's preferable to have aflatEQ
andthen dialinthese boosts yourself later,
rather than havingit setin stone.

Conclusion

The Logitech G933 is packed with features,
most of which are genuinely useful, such as
the doors hiding the battery and wireless
transceiver. It's also a very comfortable
headset to wear, and microphone quality is
excellent. However, there are just a few too
many buttons to make them easily usable,
and you can get better-rounded headphone
sound quality elsewhere.

VERDICT
Comfortable to wear and a great microphone,
but the sound is a bit iffy and it's too



azer offers a couple of wireless
headset options. There's the
PC-only Man O’ War or the

Thresher, which comes in PS4 and Xbox

One versions. Don't be put off by the console
branding, though, as both these headsets are
also PC-compatible.

Besides, all three headsets offer
essentially the same core features, and cost
correspondingly similar amounts of money.
For this review, we're looking at the PS4
flavour of the wireless Thresher.

What first strikes you about the Thresher
when you pick it up is that the overall build
quality feels alittle lower thaniits price
suggests. Like the Corsair HS70 (see p55), it's
perfectly rugged, but there’s no premium
soft-touch finish, the padding doesn't feel
quite as luxurious as the padding on some
headsets, and the volume wheelsin
particularly are pathetic tiny controls.

It's still an attractive-looking headset
though. The circular earpieces and
symmetrical design looks far cleaner than the
angled ‘gamer’ styling of the Logitech G933
(see p56). It's reasonably comfortable to wear
too. The earcup paddingis soft and deep so
they won't squash your ears, and while the
top paddingisn'tall that great, the sheer size
of the headband provides good weight
distribution. It's not the most secure headset
we've worn, butit's adequate for all but the
most violent of gamers.

Likewise, the middling selection of features
seems a bitlight for the asking price. There's a
retractable microphone and volume controls
for both the headphones and microphone, but
you miss outon an analogue input and any of
the extra buttons you'll find on the Logitech
G933. Wereally can't overstate the
annoyingness of the small volume wheels
either. As well as controlling the volume, you
can also press them to mute the two
headphones or microphone, which actually
serves to make the ergonomics even worse.

Setting up the headset with a PS4 is simple.
Youjustpluginthe wireless receiver and
supplied optical cable, thenjust change afew
settings onthe console. It's afine, easy setup
procedure. Meanwhile, settingup the
Thresher for PC use justinvolves using the
included wireless transceiver.

When it comes to audio, as with the other
headsets ontest, you get a pair of stereo
drivers, but the Thresher also has the option
of virtual surround sound, and that's one area

Razer's Windows driver
includes atool for
changing the surround
positioning

where the Razer trumps most of the
competition this month. Razer's Windows
driverincludes atool for changing the
surround positioning.

We sometimes find that surround headsets
canover emphasise sounds to the rear, and
the Thresher was no different, so being able
to tweak the balance forward made for a
much more accurate soundscape.

What's more, this headset produces very
good sound quality. Razer claims a frequency
response of 18-28,000Hz, whichis quite a bit
wider than the 20-20,000Hz of the other
headsets, and while written frequency
reproduction specs rarely give you the full
picture, the Razer's sound definitely offers a
little more depth and range then much of the
competition.

The EQis okay too. The bass and treble
have been boosted, but not so much that

they're ever distracting. The microphone
audio quality is also up to snuff —it's notas
good as the Logitech but much better than
the Corsair. As for battery life, Razer's
16-hour claim seemed about rightin our
tests, putting this headset in the middle of
the packinthis regard.

Conclusion

The Razer Thresher doesn't offer quite the
build quality or features of some other
headsetsinits price league, butit's
comfortable to wear and provides great
sound quality. Its surround sound positional
toolis also areal boon that makes all the
difference when playing games using virtual
surround sound.

SOUND  :FEATURES &DESIGN

35/40: 22/30

VERDICT

A little pricey for the build quality and
features on offer, but the Razer Thresher
delivers where it counts.
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SteelSeries Arctis 7/ \Wireless / £130 woar

teelSeries has made a point of

largely keeping the core designand

quality of its headsets the same, no
matter which model you buy. As such,
whether youjust want a standard stereo
wired headset, or one with all the wireless
bells and whistles, you know that you don't
have to compromise on build quality, design,
comfortand sound quality.

The exceptionis the recentintroduction of
the Arctis Pro range, which bumps up the
driver quality and audio circuitry,and end up
costing nearly double the price of this headset
—-we'llbe taking alook at one of these
headsets next month. Inthe meantime,
though, the Arctis 7 Wireless sits at the top of
the non-Pro pile, providing analogue, USB and
wireless connections, as well as virtual
surround sound, plus it has a snazzy-looking
metal headband, while the cheaper models’
headbands are made of plastic.

The one notably missing feature is RGB
illumination, which the USB-powered Arctis 5
doesinclude. Otherwise you get the same
signature Arctis design. The appearanceis far
more akin to fashionable headphones, such
as Beats by Dr Dre sets, than to most gaming
headsets. The earcups have quite alow
profile, a simple stretched circle shape and are
finishedin a muted soft touch black, while the
headbandis just a plain piece of metal.

The only real embellishmentis the
elasticated band that provides the cushioning
forthe top of the headset. Thisbandhas a
funky angular camo patternthat addsjust the
right amount of visual flare for our tastes. It
also works surprisingly wellin terms of
comfort. Because the elastic distributes the
weight of the headsetright acrossits length,
it'sincredibly comfortable - far more so than
any conventional padded headset. The same
sadly can't be said of the earcups though. The
paddingis wonderfully softbutitisn'tall that
deep, meaning your ears press against the
inside more than on some headsets.

The Arctis 7 offers more features than most
of itsimmediate competitors too. You geta
retractable microphone on the headset, along
with a microphone mute button, inputs for
USB analogue audio and two volume control
wheels. One wheel just controls the overall
headset volume, while the other one mixes
between two audio sources. The headset
actually shows as two audio sources on your
PC, so you can assign one to game and one to
chat, forinstance. It's areally neat system.

Interms of frequency
reproduction, the Arctis
/has the most even
soundontest

The transceiver that connects to your PCis
alittle more sophisticated than usual too. It
attaches via a cable, so you can position it for
better reception, plusithaslineinandline
out sockets.

SteelSeries also makes a big deal about the
noise-cancelling properties of its microphone,
andithad the best directionality of the
microphones on test, almost totally cutting
out any noise that wasn't directly in front of
the microphone. Its sound quality is also good,
with areasonably full sound.

What's more, sound quality from the
headphonesis greattoo. Interms of
frequency reproduction, the Arctis 7is the
most even sounding headset in this test, with
the least over-egged bass and treble. It makes

forafarless fatiguing sound, yetit still
provides plenty of warmth and detail.
Meanwhile, amassive 24hr battery life puts
this headset clear outin frontin this regard.

Conclusion

The SteelSeries Arctis 7 Wireless looks and
feels great, its distinctive headbandis
comfortable, it has a great selection of
features andit sounds good too. Our only real
complaintis the lack of paddingonthe
earcups, which can make the Arctis 7 a little
uncomfortable during long gaming sessions,
butit's otherwise easily the best of the batch.

SOUND  :FEATURES &DESIGN

37/40: 271/30

VERDICT

A really well thought-out wireless headset,
with great sound and features, although it
could do with better earcup padding.
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ZOTAC GeForce® GTX 1070 T 8GB
GDDRS/ 1060 6GB GDDRS

9 DEFENSE
Compact
16.30" x 4.65" x 15.50" (LxWxH)

AGILITY
7th Gen Intel* Core™
i5-7400 processor
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SPECTRA lighting
Dual Cooling Fan
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802Nac Wi-Fi

Bluetooth 4.2
10/100/1000 LAN
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_Q_h_iﬂbtg_;ﬁ_Fusion HUNTSMan / £1,250 nar

hillblast's Fusion

Huntsman packs an

Nvidia Pascal GPU and
Intel Coffee Lake CPUinto atiny
Fractal Design Node 202 mini-ITX
case. ltmeasures 377mm wide and 88mm
tall, soit's easy to slip inside arucksack — and, at
7.1kg, it won't weigh you down too much. Those
dimensions mean the Chillblast undercuts the Zotac MEK(,
which was 118mm wide, 418mm tall and weighed 8.6kg -
and the Chillblast's square shape makes it easier to
manoeuvre too.

With its console-like shape and dimensions, the Fusion

Huntsman can also sit comfortably beneath a TV.It can
also stand vertically. What's more, Chillblast can wrap the
Huntsman with your own design — so a whole eSports team
can have rigs with the team logo, or you can show off the
badge of your favourite team. It's free, and if you don't want
awrap then Chillblast will use a smart carbon-fibre pattern.

Five screws can be removed to reveal the Fractal case’'s
cleverinterior. The mini-ITX motherboard and PSU are
installed on one side of the case, and a divider along the
middle separates those components from the graphics
card. The GPU connects to the motherboard with a small
PCI-Eriser card, and a cage in the middle holds the hard

CPU 2.8GHzIntel Corei5-8400

Memory 16GB Crucial 2400MHz
DDR4

Storage 250GB Samsung 960 Evo
M.2 SSD, 2TB Seagate FireCuda hard
drive

C

Cooling CPU: Noctua NH-L9i with 1x
92mm fan; GPU: 2 x 70mmfans

Ports Frol X

6xUSB3.1,1xUSB 3.1Type-C,2 x

Gigabit Ethernet, 3 x audio
Operating system Microsoft
Windows 10 Home 64-bi

Two years parts an
labour collect andreturn, plus three
years labour only returnto base

disk. It's neater and tidier than the Zotac,
andtherigis powered by a Fractal
Integra450W SFX unit with an 80 Plus
Bronzerating.

Chillblast has used a 6GB Gigabyte
GTX 1060 cardinside this machine,
putting 1,280 stream processors at your
disposal. Gigabyte hasimproved the
1506MHz core to 1556MHz as well, and
the card has an OC mode that further
boosts the clock to 1582MHz.

The GPU s paired with a Core i5-8400
CPU.It's from the Coffee Lake range,
which meansithas Intel's latest
architecture and six cores, but those
cores aren't Hyper-Threaded, and the
stock speed of 2.8GHzis modest. It's
chilled by a Noctua NH-L9i, whichis only
37mmtallandincludes a near-silent
92mmfan.

The Chillblast's components trade
blows with the Zotac. That machine had a
Corei7-7700 processor with fewer cores

Chillblast

and an older architecture, but it fought back with GTX 1070 Ti
graphics, albeit at a higher price. Chillblast has paired those
core components with 16GB of 2400MHz DDR4 memory, a
250GB Samsung 960 Evo NVMe SSD and a2TB hybrid hard
disk. That's the same memory as the Zotac, and better
storage: the former drive is faster, and the latteris larger.

Itall connects to a Gigabyte Z370N WIFI motherboard,
which features dual-band 802.11ac Wi-Fi and loads of
connections, including six USB 3.1ports, a USB 3.1 Type-C
connection and dual Ethernet ports. You only get three
audio jacks and no optical S/PDIF, but that's aminor quibble.

Elsewhere, the board has the usual RGB LEDs, beefed-up
audio circuits and a spare M.2 socket, but that's it when it
comes to upgrades; the two memory slots and single PCI-E
slot are occupied, and the Fractal chassis only has room for
another 2.5in hard drive or SSD.

Finally, Chillblast protects this machine with its usual five
year labour warranty, including two years of collect and
return parts coverage.

Performance
The GTX 1060 is adept with 1080p gaming. It zipped
through Fallout 4 with a minimum of 54fps and handled The
Witcher 3 without dropping below 68fps. Even our tough
Deus Ex testran at a 43fps minimum. The Chillblastran
mostgames at 2,560 x 1,440 too - only Deus Ex faltered
with only a borderline playable 29fps minimum. Naturally,
the Zotac's GTX 1070 Tiis quicker, being nearly 30fps faster
in Fallout4, and 20fps ahead in Deus Ex. The Chillblast easily
has enough power for general 1080p eSports gaming, but
the Zotac's GTX 1070 Tiis more likely to handle the frame
rate demands of panels with very high refreshrates.
Thankfully, Chillblast's rig can be fitted witha GTX 1070 Ti,
althoughitlifts the price to £1,525 inc VAT, which is more
thanthe £1,399 Zotac. The Chillblast's Coffee Lake Corei5
chipis faster though. The extra CPU cores and beefed-up
architecture saw it outperform the Zotac's Core i7 Kaby Lake
chipinimage editing, encoding and multi-tasking. It's ably
supported by the Samsung SSD, which outpaced the
Zotac's drive with read and write speeds of 3,096MB/sec
and 1,697MB/sec respectively.
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The Gigabyte The Noctua NH-L9i The Fractal Integra
GeForce GTX 1080 is only 37mm tall 450W SFX PSU
6GB cardsitsina andincludesanear-  sportsan 80 Plus
PCI-Eriser silent 92mmfan Bronzerating

The Chillblastis quiet too. The Huntsman was basically

silentwhenidle, and hardly louder when gaming - you won't

hearitataLAN event, andit's no louder than a console. The
rigwas alittle louder in a full-system stress test, butit was
still on a par with consoles — and most people will hardly
ever run this rig with the CPU and GPU at 100 per cent load.
It's a similar noise output to the Zotac.

The Huntsman's temperature figures were allittle less
convincingthough. The GPU delta T of 59°Cis fine,andina
gaming test, the CPU delta T topped out at 31°C.

However, during a full-system test, the CPU rose to 69°C.
That's high, and 6°C than the Zotac. However, it remains a
minor concern because few people will stress the CPU this
much, and even thenit's still technically within the chip’s
thermal specification.

Conclusion

There's alot to like about the Huntsman. It's better-looking,
smaller and lighter thanits rival, which makes it easier to
transport, and Chillblast's design-wrapping serviceis a
unique boon. The Coffee Lake processor offers more CPU
power than the Zotac, and the SSD is faster. Both machines

ii: CPC REALBENCH 2015
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‘i VERDICT

i : Good performance in a small, smart and subtle design,

¥ - even if rivals are a little quicker in games.

are similarly quiet too, and Chillblast's machine has enough
pace for 1080p gaming and some 2,560 x 1,440 gaming.
However, Zotac's machine serves up much more power,
which may be worth consideringif you're a competitive
player. That will likely be a minorissue for most people,
though, and Chillblast's machine remains cheaper and
smaller thanthe Zotac. Those areimportantissues for small
form factor PCs, and the Huntsman’s good performance in
those key areas makes it a worthy contender if you're a
frequent traveller.
MIKE JENNINGS

FALLOUT 4

1,920 x 1,080, Ultra Detail, TAA

Chillblast Fusion

Huntsman Railby

66fps

2,560 x 1,440, Ultra Detail, TAA

Chillblast Fusion

Huntsman ESies

42fps

THE WITCHER 3: WILD HUNT

1,920 x 1,080, High Detail, Nvidia HairWorks off

Chillblast Fusion

Huntsman gz

8ifps

2,560 x 1,440, High Detail, Nvidia HairWorks off

Chillblast Fusion

Huntsman QoS

53fps

DEUS EX: MANKIND DIVIDED
1,920 x 1,080, Very High Detail, DX12

Chillblast Fusion

Huntsman LEiE

52fps

2,560 x 1,440, Very High Detail, DX12

Chillblast Fusion 29fps

Huntsman i

Minimum

Average
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CyberPower Infinity Xtreme 48

Titanium GTX /£2,799 war

he past few months’ machines have been filled
. with Ryzen and Coffee Lake processors, but

CyberPower’s Infinity Xtreme Titanium GTX uses
a Skylake chip - the Corei7-7800X. It's a 6-core chip with

Hyper-Threading, roughly matching the core spec of the
mainstream Core i7-8700K, althoughit's also lackingin
some areas, with a lower clock speed and 8.25MB of
cache comparedto the 12MB in thei7-8700K. The

This machine
wins plaudits
forits great
design

i7-7800X's 140W TDP is also 45W higher
than the Coffee Lake CPU.

However, CyberPower's Skylake-X processor
offers advantages in other areas. Skylake-X
processors offer atleast 28 PCI-E lanes
compared to the 16 provided by Coffee Lake,
which means more scope for extra graphics cards
and NVMe storage. Choosing the i7-7800X also
means you get the X299 chipset, which supports
quad- rather dual-channel memory. It handles

more SATA connections too, plus there’'s more scope for
upgrading. If you have a Core i7-8700K system then your
CPU can't go much further, but the CyberPower’'s X299
motherboard can accept future CPU upgrades with eight,
12 oreven 16 cores. Higher-end LGA2066 CPUs can also
support up to 44 PCI-E lanes.

CPU 3.5GHz Intel Corei7-7800X
M

'I'\'liemorv 32GB Corsair Vengeance'
LPX3000MHzDDR4

G'raphics MSI GeForce GTX

Storage 500GB Samsung 960

EvoM.2 SSD, 2TB Seagate
Barracuda hard drive

SE-240 radiator with2 x 120mm

fans, EKWB Supremacy
waterblock, EKWB XRES 100
SPC-60 MXPWM reservoir;
GPU:EKWB GTX 1080 Ti
waterblock; front: 3x 120mm
fans; rear: 1x 120mmfan

Ports Front: 2x USB 3, 2 x audio;

rear:5xUSB3.1,1xUSB 3.1
Type-C,4 x USB 2, 2 x Gigabit
Ethernet, 1xPS/2, 1x optical
S/PDIF, 5 x audio

Operating system Microsoft
Windows 10 Home 64-bit

labour, plus one year labour only.

One month collectandreturn,
thenreturnto base

The CyberPower’s niche benefits
continue to the MSI X299 SLI Plus
motherboard. It has eight DIMM slots rather
than four, and support for Intel Optane
memory, although that's currently of
dubious benefit. There are also four 16x
PCI-E slots. Meanwhile, the backplate has
a clear-CMOS button, dual Ethernet ports
and loads of USB 3.1sockets, and there’s a
second M.2 connectorand a U.2 port free on
theinside. There’s more roomto grow here
than onthe usual Z470 systems we've
reviewed recently.

There's also 32GB of 3000MHz memory
inthe CyberPower, along with a capacious
500GB Samsung 960 Evo NVMe SSD. The
Corsair RM750x power supply offers an 80
Plus Gold rating and a fully modular design,
and the MSI GTX 1080 Ti card has a small
overclock too, with the core raised from
1480MHzto 1506MHz.

The mainfactor that bumps up this
machine’s price, however, is the full custom
water-cooling loop. CyberPower has
crammed an EKWB CoolStream SE
240mm radiator and two 120mm fans into
the machine’s roof, and a small bracket at
the frontholds a tiny 60mm reservoir. The

CPUis topped by a Supremacy waterblock, while the GPU
has another piece of acrylic EWKB hardware. The smaller
reservoir allows the entire loop to be installed in the top half
of the case, which makes it easier to access the bottom half
of the motherboard. It's still relatively easy to access the
Sspare memory slots too.

CyberPower has relied on the familiar Corsair Crystal
570X to house the system. Its side panels are made from
strong tempered glass, and the steel skeletonis rock-solid,
while the front and top panels are decorated with a
honeycomb design that mixes a black plastic frame with
fine mesh.

Smartly, CyberPower has installed Akasa Vegas fans -
two on the radiator, one in the exhaust mount and three at
the front. They feature rubber pads to reduce noise, and
they also look the part, with aring of red lighting around
their border. CyberPower has done a solid job keeping the
rig tidy too - there’s no cable braiding, but all the cable
routingis discreet.

Finally, CyberPower's three year labour warranty with two
years of parts coverage s fine, althoughiit's a shame you
only geta single month of collect and return cover.

Performance
The differences between 6-core Skylake-X and Coffee
Lake chips are obvious in benchmarks. The relative lack of
single-core speed, forinstance, can be noticedin theimage
editing test. The CyberPower’s score of 51,003 is fine, but
the stock-speed Core i7-8700K in the Chillblast Fusion
Fireblade (seeissue 176, p58) was quicker — and the
Stormforce Crystali7 8700K GTX 1080 (see Issue 177, p58)
hitmore than 65,000 points with the 8700K overclocked
to4.8GHz.

Meanwhile, the CyberPower’s six Hyper-Threaded cores
returned aresult of 405,041in our heavily multi-threaded
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The small reservoir 32GB of 3000MHz Six Akasa Vega fans
allows the entire quad-channel atlow speed keep
loop to sitinthe top DDR4 memory the system cool

half of the case isinstalled and quiet

Handbrake test. That's another fine score, but both the
aforementioned Coffee Lake systems were again quicker.

Pleasingly, the CyberPower’s overclocked GTX 1080 Ti
cardreturned playable frame rates at 4K, never dropping
below 37fpsin any of our demanding tests, and that means
it will happily handle VR headsets too. The SSD’s read and
write results of 3,121IMB/sec and 1,865MB/sec are fine too.

One advantage of the CyberPower’s lack of an overclock,
of course, is cooling, especially with a custom loop atits
disposal. The CPU's peak delta T of 60°Cis great, and the
graphics card topped out with a chilly delta T of 36°Cand a
boost clock that topped out just below 1I900MHz.

Those delta T results are better than the Stormforce and
Chillblast machines, and we had no noise issues either. The
CyberPower was barely audible whenidle, and hardly any
louderin a full-system stress test.

Conclusion

CyberPower’s decision to use 6-core Skylake-X siliconis
curious when compared with the Coffee Lake chips
deployedinrivals. Thei7-7800X can'tmatch the i7-8700K
in our benchmarks, although the X299 chipsetand
LGA2066 socket mean a more versatile motherboard and
better upgrade options. For most gamers and general-
purpose users, Coffee Lake systems offer more immediate
power for alower price, while the serious content creators at
which the X299 platform s aimed will likely want more than
a6-core CPU.
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VERDICT

i A curious choice of CPU, but the CyberPower offers
plenty of versatility inside a classy, considered build.

P A

While the CPU choiceis dubious, though, this machine
wins plaudits forits great design, impressive water-cooling
system and low-noise operation, as well as the versatility of
the X299 platform. It's clear that CyberPower has some
expert PC building skills; it's just a shame this PC's core spec
doesn't quite hit the nail on the head.

MIKE JENNINGS

FALLOUT 4

2,560 x 1,440, Ultra Detail, TAA
CyberPower Infinity

Xtreme Titanium GTX 77fps 26ips

3,840 x 2,160, Ultra Detail, TAA

CyberPower Infinity

Xtreme Titanium GTX 37fps

48fps

THE WITCHER 3: WILD HUNT

2,560 x 1,440, High Detail, Nvidia HairWorks off

CyberPower Infinity

Xtreme Titanium GTX fipE i87fps
3,840 x 2,160, High Detail, Nvidia HairWorks off

CyberPower Infinity
Xtreme Titanium GTX 60fps 71fps
DEUS EX: MANKIND DIVIDED
2,560 x 1,440, Very High Detail, Ox AA

CyberPower Infinity
Xtreme Titanium GTX 62fps 80fps
3,840 x 2,560, Very High Detail, 0x AA

CyberPower Infinity
Xtreme Titanium GTX 37fps 44fps

Minimum  Average
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GAMING PC

CCLR\/Z@HX GT/£2,599 nevr

SUPPLIER www.cclonline.com

CL'sRyzenX GT is the first system
. we've seen with AMD’s 2nd Gen

Ryzen72700X chip. This new CPU
has eight cores and 16 threads just like last year's
Ryzen 7 parts, but AMD has turbo-charged the
chipin other departments. The new Zen CPU
uses a 12nm manufacturing process rather
thanal4nm process, and latencies have been
improved across all caches. AMD has also
increased clock frequencies, andrefined the

CCLhasturned

to aserious case

to house this
RyzenX PC

second spare M.2 slot and chunky heatsinks with RGB LEDs,

boost process, so you getmore
aggressive boosting across
more cores. The 2700X runs at
3.7GHz with a boost peak of

4 3GHz,improving onthe
older1800X.

Meanwhile, the CCL's Asus
ROG Strix X470-F Gaming
motherboard has the new X470
chipset and loads of features. Ithas a

as well as enhanced audio, steel-supported slots and
on-board status LEDs. Versatility is improved by the wealth
of on-board connectors, and the backplate serves up six
USB 3.1connectors and a Type-C port.

CCL's machine has plenty of CPU power, but it faces
serious Intel-based competition. The Chillblast Fusion
Fireblade deployed the 6-core Core i7-8700K for £1,999

CPU3.7GHz AMD Ryzen7
Motherboard Asus ROG Strix
X470-F Gaming

Memory 32GB G.Skill Trident Z
RGB 3200MHz DDR4

Graphics Asus GeForce GTX 1080
TiNGB

Storage 500GB Samsung 960
EvoM.2SSD, 2 x4TB Seagate
Barracuda hard drives

ign DefineR6

Cooling CPU: Corsair Hydro
H100x with 2 x 120mm fans; GPU:
3x90mm fans;front: 3 x120mm

Ports Front:2x USB 3,2xUSB 2,2

xaudio; rear: 6 x USB3.1,1x USB

3.1Type-C, 1x Gigabit Ethernet, 1x
x optical S/PDIF, 5 x audio

Operating system Microsoft
Windows 10 Home 64-bit
Warranty Three years parts and
labour collectandreturn

inc VAT, for example, and the CyberPower
Infinity Xtreme Titanium GTX (see p62)
serves up the 8-core Corei7-7800X for
£2,799inc VAT.

The CCL is clearly designed for high-end
tasks. The 2700X is paired with 32GB of
DDR4 memory running at 3200MHz, and
storageis provided by a 500GB Samsung
960 Evo SSD and a pair of 4TB hard disks.
They're notin a RAID array, though, which
means you getample space butno extra
data protection.

Graphical grunt comes from Asus'
superb Strix GeForce GTX 1080 Ti card,
which ups the 1480MHz GPU clock to
1569MHz, and a further boost to 1594MHz
is available via the card’'s OC mode.
Meanwhile, power comes from a semi-
modular Corsair TX850M PSU with an 80
Plus Gold rating.

CCL has also turned to a serious case to
house this RyzenX PC. The Fractal Design
Define R6 is 543mm long and weighs
12.4kg onits own. It looks the part, with a
reversible door and a roof entirely covered
in vented plastic. The major panels are

coated with sound-absorbing material, the front has four
USB ports and there’s even an optical drive - ararity in 2018.

APSU shroud stretches along the base of the case, and
the frontis covered by a vertical storage cage. Behind that
metal you'll find four free drive bays. They're not tool-free,
but they're sturdy, and there are two further 2.5in bays
behind the motherboard. CCL has connected three 120mm
intake fans to a controller at the rear, and there’s a single
exhaustfan.

The good design continues elsewhere. The 240mm
Corsair Hydro H100x radiator sits in the roof, neverin the
way, and CCL has done a tidy job with cables. The main
power cables are braided with black, white and purple, and
the motherboard’'s LEDs and a row of strip lights also glow
inpurple.

The only minorissue may arise if you want to get hands-
on. The Defineis large, but the PSU shroud and storage cage
mean it can be tricky to get to the slots and jumpers at the
edges of the motherboard. There's no room to add more
memory either. The Fractal case and CCL's coolingisn'tas
gregarious as the water-cooling loop in the CyberPower, but
it should easily handle this rig's cooling requirements.

Finally, CCL protects this machine with a three year parts,
labour and transit deal. That's a good offering; Chillblast may
have afive year deal but you only get two years of collect
and return coverage for parts.

Performance

The new Ryzen chipis a superb performer. The
improvements to multi-core boosting saw the CCL score
549,479 in our heavily multi-threaded video encoding test -
more than 100,000 points ahead of both Intel-powered
rivals. The CCL scored 210,150 in the multi-tasking test,
which was 20,000 points quicker than the stock-speed
i7-8700K and miles beyond the CyberPower's i7-7800X.
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The main power The240mm Corsair AMD's latest 8-core
cables are braided H100x radiator sits Ryzen72700X
with black, white intheroof, neverin CPU sits under the
and purple the way Corsair waterblock

Those high scores in multi-threaded benchmarks are
impressive, but the 2700X delivered modest gains in our
mainly single-threaded image editing test. Its result of
56,882 is ahead of first-generation Ryzen systems, but
Intel rigs remain faster here, which is no surprise given their
extra clock speed headroom.

Gaming performanceiis fine too, with none of the gaming
wobbles we saw this time last year with the first Ryzen
chips. The CCL's scores mostly matched the Chillblast and
CyberPower machines, trading blows by the odd frame here
and there, but with no game-changing leads.

The RyzenX GT performed well in thermal tests too. Its
peak CPU delta T of 43°Cis superb, and better than both
Intel-basedrivals. During a gaming test, the 2700X’s eight
cores ran at4025MHz, and in a full-system test, they ran at
3800MHz. The GPU was a solid performer too, with a peak
delta T of 44°C and no throttling.

Sadly, the CCL was noisier than both competitors though.
The noise was consistent and noticeable in a gaming test,
and allittle louderin a full-system test. The noise isn't awful,
butit's noticeable - that's an area where the CyberPower’'s
custom water-cooling loop really makes a difference.

Conclusion

AMD's 2nd Gen Ryzen chips are great. The 2700X delivers
solid performance across games, and both single and
multi-threaded software. The CCL's memory is capacious
and quick, and there's loads of storage too.
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: Huge power from AMD'’s improved Ryzen silicon,
::: alongside loads of storage and a quality build,
although it gets a bit noisy.

The motherboard is feature-packed, the GPU is quick, and
it's all packed into an enclosure that offers smart design and
rock-solid build quality.

The noiseis aslightissue, though, and the CCL machine
is undeniably expensive. You get a lot for your money, but
most people just won't need eight CPU cores, two vast hard
disks and 32GB of memory. However, if you're a content
creator, or if you run other multi-threaded applications, and
you want a good quality, all-round PC, then we highly
recommend the CCL RyzenX GT and the Ryzen72700X.
MIKE JENNINGS

FALLOUT 4
2,560 x 1,440, Ultra Detail, TAA

CCL RyzenX GT 74fps 94fps

3,840 x 2,160, Ultra Detail, TAA

CCL RyzenX GT 37fps 47fps

THE WITCHER 3: WILD HUNT

2,560 x 1,440, High Detail, Nvidia HairWorks off

CCL RyzenX GT 105fps  129fps

3,840 x 2,160, High Detail, Nvidia HairWorks off

CCL RyzenX GT 60fps 70fps
DEUS EX: MANKIND DIVIDED
2,560 x 1,440, Very High Detail, DX12
CCL RyzenX GT 65fps 80fps
3,840 x 2,560, Very High Detail, DX12
CCL RyzenX GT 37fps  44fps
Minimum Average
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Our choice of the best hardware available

PRICE
TYPE m SUPPLIER FEATURED (inc VAT)

ENTRY-LEVEL CPU

Processors

AMD Ryzen32200G

WITH INTEGRATED (AM4) WWW.SCan.co.uk Issue 176, p22 £80

GRAPHICS

CPUWITH

INTEGRATED m&‘;"ze” R vvscan.co.uk lssue 176, p23 £129

GRAPHICS

BUDGET Intel Core i3-8350K

GAMING CPU (LGATI51-V2) www.overclockers.co.uk  Issue 175, p46 £155

aP" I Lo s :
? -
‘ﬁﬁ‘i “ % ALEROUND AMD Ryzen52600X  www.scan.co.uk Issue 178, p23 £193
e 6-CORE CPU ¥ sean.co. P

ALL-ROUND

8-CORE CPU AMDRyzen72700X  ww.scan.co.uk Issue 178, p22 £282

GAMING Intel Core i7-8700K

6-CORE CPU (LGATIS1-V2) ww.scan.co.uk Issue 175, p56 £314
AMD Ryzen

HEAVY MULTI- .

THREADING CPU ;Irl;ie;dnppeﬂ%ox www.ebuyer.com Issue 170, p20 £784
Intel Core

5:;2?;&“2%‘:: i9-7980XE WWW.Scan.co.uk Issue 171,p20 £1,599
(LGA2066)




V@R

CPUcoolers

BUDGET AIR
COOLER (LGA115X)

MID-RANGEAIR
COOLER (LGAT15X,
LGA2011, AM4)

LOW-PROFILE AIR
COOLER (LGAT15X,
LGA2011)

120MM ALL-IN-ONE
LIQUID COOLER
(LGA115X, LGA2011,
AM4)

240MM ALL-IN-
ONELIQUID
COOLER (LGAT1SX,
LGA2011, AM4)

280MM ALL-IN-
ONELIQUID
COOLER (LGAT15X,
LGA2011)

360MM ALL-IN-
ONELIQUID
COOLER (AM4,
LGA115X, LGA2011)

THREADRIPPERAIR
COOLER

Virtual reality

VR GAMING
HEADSET

Raijintek Rhea

ARCTIC Freezer 33
eSports One

NoctuaNH-DOL

ARCTIC Liquid
Freezer 120

Fractal Design
Celsius S24

NZXT Kraken X62

Corsair H150i Pro

Noctua NH-U14S
TR4-SP3

Oculus Rift Touch
bundle

www.overclockers.co.uk

WWW.amazon.co.uk

WWW.amazon.co.uk

www.novatech.co.uk

WWW.SCan.co.uk

www.overclockers.co.uk

WWW.SCan.co.uk

www.overclockers.co.uk

www.overclockers.co.uk

Issue 163, p86

Issue 175, p21

Issue 143, p17

Issue 178, p49

Issue 167, p25

Issue 160, p52

Issue 175, p29

Issue 173,p30

Issue177,p82

£13

£35

£45

£55

£110

£130

£165

£75

£399
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Motherboards

A N

TYPE

ATX BUDGET
Z370

ATXMID-RANGE
Z370

ATX HIGH-END
Z370

MINI-ITX
BUDGET Z370

MINI-ITXMID-
RANGE Z370

ATX PREMIUM
X299

ATXMID-RANGE
X299

ATX BUDGET
X299

MICRO-ATX
X299

MINI-ITX X299

NAME

MSIZ370 SLIPlus

Gigabyte Z370 Aorus
Ultra Gaming

Asus ROG Maximus X
Hero

Gigabyte Z370N WiFi

Asus ROG Strix
Z370-1Gaming

Asus Prime
X299 Deluxe

Asus ROG Strix X299-E
Gaming

ASRock X299 Killer SLI

MSI X299M Gaming Pro
Carbon AC

ASRock X299E-ITX/ac

SUPPLIER

WWW.SCan.co.uk

WWW.Scan.co.uk

WWW.SCan.co.uk

www.ebuyer.com

www.cclonline.com

WWW.SCan.co.uk

WWW.SCan.co.uk

WWW.SCan.co.uk

www.cclonline.com

www.overclockers.co.uk

FEATURED

Issue 175, p24

Issue 172, p46

Issue 172,p43

Issue 174, p44

Issue 174, p43

Issue 168, p52

Issue 168, p50

Issue 171, p22

Issue 174, p24

Issue 174, p26

PRICE
(inc VAT)

£126

£157

£230

£137

£178

£382

£300

£217

£255

£380



ATX MID-RANGE
X399

ATX PREMIUM
X399

ATX X470

ATXBUDGET B350

MICRO-ATX
BUDGET B350

MINI-ITXB350

MINI-ITX X370

ATX BUDGET X370

ATXMID-RANGE
X370

MSI X399 Gaming
Pro Carbon AC

Asus ROG Zenith
Extreme

Gigabyte X470
Aorus Gaming 7
WiFi

Asus ROG Strix
B350-F Gaming

Gigabyte
AB350M-
Gaming3

MSIB3501Pro AC

Asus ROG Strix
X370-1Gaming

Asus Prime X370-
Pro

Gigabyte Aorus
AX370-Gaming 5

WWW.SCan.co.uk

www.ebuyer.com

www.awd-it.co.uk

www.overclockers.co.uk

www.ebuyer.com

www.alza.co.uk

www.cclonline.com

WWWw.scan.co.uk

www.cclonline.com

Issue 170,
p50

Issue 170,
p48

Issue178,p30

Issue 167, p20

Issue 169, p28

Issue 177, p22

Issue173,p32

Issue 165, p50

Issue 165, p52

£322

£464

£223

£107

£71

£113

£163

£131

£159
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8GB DUAL-CHANNEL
DDR4

16GB DUAL-CHANNEL
DDR4

16GB DUAL-CHANNEL
DDR4RGB

32GB QUAD-CHANNEL
DDR4 RGB

16GB DUAL-CHANNEL
RGB (AMD RYZEN)

TYPE

OPERATING SYSTEM

8GB Corsair Vengeance LPX

2666MHz DDR4

16GB Corsair Vengeance LPX

3000MHz DDR4

WWW.SCan.co.uk

WWW.SCan.co.uk

16GB G.Skill TridentZRGB

3200MHz DDR4

Corsair Vengeance RGB

3200MHzDDR4

(CMR32GX4M4(C3200C16)

16GB (2x 8GB) 3466MHz
Corsair Vengeance RGB

www.cclonline.com

www.overclockers.
co.uk

WWW.Scan.co.uk

(CMR16GX4M2C3466C16)

Software

NAME

Microsoft Windows 10
Home Retail USB drive

Graphicscards =~

JUST 1,920 X 1,080
GAMING

1,920 X 1,080 AND
SOME 2,560 x1,440
GAMING

2,560X1,440
GAMING

SMOOTH 2,560 X
1,440 GAMING

4K GAMING

Zotac GeForce GTX 1050
Ti4GB Mini

Nvidia GeForce
GTX10603GB

Nvidia GeForce
GTX 1060 6GB

Asus ROG Strix GeForce
GTX1070Ti

Asus ROG Strix GeForce
GTX1080TiOC

SUPPLIER

WWW.SCan.co.uk

Issue 163, p86

Issue 166, p90

Issue 177, p45

Issue 177,p48

Issue 178, p24

FEATURED

Issue 146, p17

£93

£170

£254

£390

£198

PRICE
(inc VAT)

£100

www.ebuyer.com

WWW.Scan.co.uk

WWW.SCan.co.uk

WWW.SCan.co.uk

WWW.Scan.co.uk

Issue 163, p86

Issue 159, p43

Issue 159, p23

Issue 173, p20

Issue 168, p28

£160

£209

£266

£530

£995



BUDGET ATX

SUB-£100 ATX
PERFORMANCE

SUB-£150 ATX
QUIET

SUB-£150 FULL-
SIZED ATX

SUB-£150 MID-
SIZED ATX

PREMIUM ATX CASE

MINI-ITX TOWER

MINI-ITX CUBE

MICRO-ATX

PREMIUM
MICRO-ATX

Casefans

120MM QUIET FAN
(BESTRUNAT5V)

120MM
PERFORMANCE
FAN (BESTRUN
AT12V)

Phanteks Eclipse P300

Phanteks Enthoo
ProMGlass

Fractal Design Define R6

Phanteks Enthoo Luxe

Cooler Master Cosmos
SE

Phanteks Enthoo Evolv
ATX Glass

Fractal Design
DefineNano S

Fractal Design
Core500

Fractal Design
Define Mini C

NZXT H400i

Corsair SP120 Quiet
Edition

Thermaltake Pure
S12LED

www.overclockers.co.uk

www.overclockers.co.uk

WWW.SCan.co.uk

www.awd-it.co.uk

WWW.SCan.co.uk

www.overclockers.co.uk

WWww.scan.co.uk

Www.scan.co.uk

WWW.Scan.co.uk

www.overclockers.co.uk

WWW.Scan.co.uk

WWW.amazon.co.uk

Issue 176, p28

Issue 161, p24

Issue 174, p20

Issue 144,p53

Issue 144, p41

Issue 169, p43

Issue 153, p22

Issue 150, p20

Issue 161, p26

Issue 175, p32

Issue 155, p56

Issue 155, p58

£55

£110

£135

£131

£130

£175

£57

£40

£60

£120

£15

£10
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ik e i

n BUDGET 400W

#
{

MID-RANGE 450W

=

MID-RANGE 550W

HIGH-END 550W

{\:

MID-RANGE 750W

HIGH-END 1.2KW

MAINSTREAM
HARD DISK

PERFORMANCE
HARD DISK

500GB
SATA SSD

HIGH-
PERFORMANCE
M.2SSD

M.2 HEATSINK

SINGLE-BAY
NAS BOX

DUAL-BAY
NAS BOX

DUAL-BAY MEDIA
NAS BOX

XFX XT Series
400W 80 Plus
Bronze

Corsair CX450M

EVGA SuperNova
GS550W

Super Flower
Leadex Platinum
550W

Corsair RM750i

Corsair Professional
Series AX1200i

Western Digital
Blue4TB

Seagate BarraCuda
Pro6TB

CrucialMX500
500GB

Samsung SSD
960 Evo500GB

EK Water Blocks
EK-M.2NVMe
Heatsink

Synology DS118

Synology
DS216j

Synology DS218play

www.awd-it.co.uk

WWW.SCan.co.uk

www.alza.co.uk

www.overclockers.co.uk

WWW.SCan.co.uk

WWW.scan.co.uk

www.overclockers.co.uk

www.overclockers.co.uk

www.ebuyer.com

WWW.Scan.co.uk

www.overclockers.co.uk

WWW.box.co.uk

Wwww.box.co.uk

www.box.co.uk

Issue 163,p86

Issue 164, p84

Issue 146, p50

Issue 146, p52

Issue 146, p55

Issue 111, p40

SUPPLIER FEATURED

Issue 166, p54

Issue 166, p50

Issue 176, p43

Issue 168, p59

Issue 178, p87

Issue 174, p34

Issue 154, p28

Issue 174,p34

£36

£50

£79

£103

£120

£310

PRICE
(inc VAT)

£95

£218

£107

£207

1

£164

£160

£220



BUDGET 24IN
FREESYNC MONITOR

24INMONITOR

24IN144Hz
FREESYNC ESPORTS
MONITOR

24IN FREESYNC
MONITOR

24ING-SYNC
MONITOR

27IN2,560 X 1,440
FREESYNC MONITOR

27IN2,560X 1,440
G-SYNCMONITOR

27IN4KFREESYNC
MONITOR

34IN ULTRA-WIDE
CURVED G-SYNC
MONITOR

AOCG2460VQ6

Dell UltraSharp
U2417H

Samsung
C24FG70

ViewSonic XG2401

AOCAGON
AG241QG

Samsung
C27HG70

Asus ROG
Swift PG279Q

ViewSonic
XG2700-4K

Asus ROG Swift
PG348Q

www.ebuyer.com

WWW.SCan.co.uk

www.ebuyer.com

WWW.amazon.co.uk

WWW.CUrTys.co.uk

www.overclockers.co.uk
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RICK LANE / INVERSE LOOK

THEME HOSPITAL

Games such as Far Cry 5 need to more actively engage with their
chosenthemesif they're to be taken seriously, argues Rick Lane

ar Cry is one of my favourite game series.Ilove first-
- personshootersand gamesthat produceinteresting

scenarios from their own systems. Since Far Cry 3,
however, the themes each game purports to explore have had
little to do with the player’s actual actions.

At a systems level, the Far Cry games prioritise letting a
bunchof different mechanics crash togetherto create unique,
entertaining and oftensilly events,such asunleashing a tiger
into a compound of mercenaries, or blowing up a convoy of
enemy vehicles with a rocket launcher while flying a
gyrocopter. However, this over-the-top and
fantastically entertaining funis often setwithin

doing anything to merit it. Now, there’s no requirement for
games to make grand political statements, but I do think all
games should use their art and systems to engage with their
own chosen subject.

This subject doesn’t have to be complicated. Doom is about
shooting demons in the face on Mars, but every facet of that
gameisdirected towardsthatidea, from movementtohowthe
guns feel, to how demons react when shot. Compare it with
Doom 3,which was also about shooting demonsinthe face on
Mars, but tried to tell a more serious, narrative-driven horror

story that directly conflicted with the series’
thrilling and over-the-top gunplay, resulting in

a far more serious theme. Far Cry 4 took place If a game purpo tSt0  mediocre storytelling and shooting.
amid a civil uprising in a fictional Himalayan be prOfOund it needs It's harder to make an open-world feel

countrybasedonTibet,whichhaslongstruggled

thematically coherent,because of the amount of

forsovereigntyasanationagainstneighbouring 1O dothe rlght work to space thatneedsfilling,but it’s certainly possible.
China. Far Cry 5, meanwhile, pits the player reachthat Objective The Witcher 3 uses its open world to great effect.

against a Christian Cult in rural Montana, in a
setting that plays fast and loose with the
worrying emergence of the farright in the USA.

They'rebold and politically charged settings,and bothgames
place considerable emphasis on storytelling, featuring lavish
cutscenes and eloquently written dialogue. Ubisoft Montreal
even hired an expert in cult behaviour to consult on Far Cry 5.
Butbizarrely,all of thiseffort resultsinlittlemore than surface
glitz, and both games ultimately wash their hands of any
meaningful exploration orcommentary oftheirchosenissues.

Their narratives and dialogue use lots of words to say
basically nothing, while the underlying games are the same
silly mechanical playgrounds that bear little relevance to the
chosen theme. Consequently, the games feel crass and
immature, seeming to want to be taken seriously without

Its themes of the politics of war and the monster

of mankind are communicated by almost every
aspect of the game.From the arttothelandscape design, from
the way the player interacts with the narrative and the way
the world reacts to Geralt, it's not just in touch with its theme,
but fundamentally driven by it.

At a time when almost every game features beautiful art
andoodles of content, thisisthekey difference betweenagreat
game and a merely passable one, and we need to be more
discerning about this particular gap.It’s fine for a game to be
meaninglessfun,butinsuchcasesthegameinquestionshould
bepushingitsart, mechanicsand writingtosupportthatgoal.
Ifagame purportstobemore profound,itneedstodotheright
work toreach that objective, otherwise youend up like Far Cry
5—swaggering, silly and ultimately hollow.
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Far Cry 5/£39.99

DEVELOPER Ubisoft Montreal/Toronto / PUBLISHER Ubisoft / WEBSITE https://far-cry.ubisoft.com

/ VERDICT

Poor storytelling
and chaotic
systems make Far
Cry 5the weakest
gameinthe series.

78

he Far Cry series offers some of the best virtual
playgrounds, but over the years, the gap between
its mechanical and narrative aspirations has
steadily widened. Far Cry 2 saw players fighting in the midst
of an African civil war, with the gritty characters and messy;,
unpleasant gunfights reflecting that situation. Far Cry 4,
meanwhile, put players at the centre of a Himalayan rebel
uprising, but also allowed them to shoot rockets from the
back of an elephant. Rural Montana forms the backdrop of
Far Cry 5, inthe largest and most varied Far Cry map to date.
Its fictional community of Hope County is a mishmash
of Pacific Northwestern landscapes, ranging from flat
agricultural planes dotted by red barns and picket-fenced
towns, to rugged, forest-covered mountains that seemto
have been plucked directly from the opening credits of
Twin Peaks. It's less exotic than Far Cry 3 and less dramatic
than Far Cry 4, but no less meticulously crafted for it.
Despite theidyllic landscape, Hope County is far from
peaceful, having been largely overtaken by a zealous
doomsday cult called Eden’s Gate. Led by the enigmatic
Joseph Seed, who looks like he should be managing an

aro

artisan coffee shop rather than a pseudo-Christian sect, the
cult's apparent aimis to save humanity by absolving people
of their sins, which it seems to achieve by amassing a small
army to torture, drug and brainwash the local inhabitants.
You're part of alocal law enforcement team dispatched to
arrest Seed, and when this job inevitably goes awry, you
engagein a guerrilla war against the cult to liberate the three
provinces of Hope County from the control of Seed's family.

Words such as ‘apparent’ and ‘'seems’ are necessary here
because the game fails to explain the cult's motivationsin
any significant detail, or how the members justify their
frequent acts of atrocity. A drug called Bliss, manufactured
from a white flower, features substantially in the cult's
beliefs, as does an obsession with the seven deadly sins.

There’s little depth beyond these surface details,
however. The cult's primary antagonists — many of whom
arerelated to Seed, do an awful lot of talking but rarely say
anything of substance. That's particularly the case with
Faith Seed, a beautiful but supposedly highly manipulative
woman, whose Bliss-induced attempts at brainwashing are
utterly vacuous and entirely unconvincing.
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It would simply be another case of poor video game
storytelling, were it not for the fact that Far Cry Srides so

proudly on the back of current political crises in America. The

cult's obsession with God and guns mirrors many of the
beliefs of the American Right, while the ‘Real Americans’ of
rural Montana - small-town, low-income communities of
farmers, truck-drivers and so on are precisely the people
courted by the Trump election campaign. Far Cry 5 even
makes jokes about liberals’ and ‘pee-tapes’, so the choice
of setting clearly isn't coincidental.

Whatever your political persuasion, the game still fails to
deliver on this front. It's all framed around some highly
topicalissues, butitjust dances around them, pointing and
laughing while refusing to seriously engage withits own
theme. Previously, Far Cry's political dabbling was just
disappointing, buthere it comes across as crass and craven.

It's ashame because the game sometimes has the
capacity to be very goodindeed, albeit less frequently than
earlier entries. Far Cry 5 makes lots of small changes to the
previous games' systems. The fundamental mechanic of
conquering outposts using the tools available to you
remains, butis now just one of several ways you can accrue
‘Resistance Points’ to take over one of the game’s three
regions. The climbing towers that dominated Far Cry 3and 4
have been excised, with key locations now revealed by
exploring the map and talking to NPCs.

Itall gives Far Cry 5 afar more organic and less formatted
feel, althoughit takes a while to get your head aroundit. One
of the best new features is the reintroduction of Al squad
mates. Almost any NPC on your side can accompany you
onmissions, but the game also includes nine ‘Specialist’
squad mates. They range from human allies such as Grace
Armstrong the sniper and Nick Rye the pilot, to animal allies
such as Boomer the dog and Peaches the cougar.

But the game’s strongest new aspects are its ‘Prepper’
stashes, little first-person puzzles that conceal big rewards
of money and skill points. There are dozens, possibly
hundreds, of them dotted around the game world, and each
oneis unique. One will have you navigating atheme park-
style haunted house, while finding the next one might
require climbing a mountain or spelunking in a cave.

The Prepper caches also stand out for less positive
reasons. The emergent play on which Far Cry has builtits
reputationisn’t as enjoyable as previously, mainly because
its systems are far too chaotic. You can barely take three
steps forward without being attacked by an animal, a group
of cultists or both. Sometimes this setup results in some
greatincidental events, but mostly it's the same or similar
events happening over and over again. Far Cry 5's enemy Al
is soincessant that NPCs often have to repeat themselves

three or four times to complete aline of dialogue, as they're
interrupted yet again by another pickup truck full of cultists
attacking the area.

Ultimately, Far Cry 5is too busy, too messy and too
thematically slapdash to have arealimpact. It canbe
enormous fun, but that's hardly amark of excellencein
today’s crowded open-world market. Moreover, the
game’'s disregard for its own politically charged theme
borders on distasteful.

That's not to say that Far Cry 5 or any other game has to
make a grand political statement, but you could set a Far Cry
game on the moon andits systems would probably be just
as enjoyable. If Far Cry wants to be pulpy, silly fun, that's
great. If it wants to be actively engaged in current events,
that's even better. But for Ubisoft to choose this specific
setting with the implications it has, and then wash its hands
of the subject, is at best crummy storytelling, and at worst,
outright cowardice.

RICKLANE
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A Way Out/£24.99 wcus

DEVELOPER Hazellght Studlos / PUBLISHER EA / WEBSITE Pr|ce WwWw.ea. com/games/a way-out

/ VERDICT

This cooperative
prison breakis
busted by dreadful
storytellingand

shallow mechanics.

80

n paper, A Way Out sounds fantastic. It's a two-
. player, story-driven adventure designed

specifically to play in split-screen format, which
sees two convicts plan aprison break and go ontherun
from the law. It's alittle bit The Fugitive, a little bit the
Shawshank Redemption, and a little bit Uncharted. Sadly,
nearly all of itis absolutely terrible, in what's surely the
biggest missed opportunity of the year.

You play as either Vincent Moretti or Leo Caruso, two
criminals who have recently arrivedin prison. The gameis
designed specifically with local cooperative play in mind
andis best played ona TV with agamepad. It's possible to
play the game with a friend online, but you can't play ona
random server. Developer Hazelight clearly intends for
the game to be enjoyed (or in our case, withstood), with
someone you know.

Creating a game to fill this specific niche is a splendid
idea, and initially, the sheer novelty of A Way Out's
conceptis enough to be engaging. The gameiis viewed
fromthe perspective of both characters at the same
time. In the opening scene, Vincent arrives at the prison
for the firsttime. We watch as he’s processed and
shown to his cell, both from his viewpoint and that of
Leo, who canfollow the path Vincent takes by crossing
the exercise yard and watching from the gantries that
run along the cell-block walls.

A Way Outis also notable for its dynamic approach to
split-screen play. The game’'s creative lead, Josef Fares, was
originally a film director, and his previous work is reflectedin
the game’s distinctive camera work. The split-screenratio
alters in size depending on which character is the focus of
the action, while in certain scenes, the gamerevertstoa
single screen, with the camera panning between each
character as the scene plays out.

Unfortunately, that's about as far as the positive
comments extend. As an exercise in narrative storytelling,
A Way Outis adisaster.

The scriptisirredeemably awful. Not only is its dialogue
almost completely devoid of either subtlety or wit, but it
also seems to have little comprehension of how people
speak to one another. Almost every word Leo and Vincent
say feels forced and artificial, whether they're arguing
with each other, talking about their wives or coming up
withaplan.

To give an example, early in the tale both characters
discover they share a mutual enemy in the form of agang
boss named Harvey. They decide to break out of prison to
killHarvey, and both characters are clearly resolute in their
decision. Yet after busting out of prison together, they
repeatedly question one another's commitment to the plan,
despite neither character having demonstrated any
reservations about their intentions.
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Clearly, the game wants to generate tension and conflict
between the two characters, but it has noidea what they
should say or how they should say it. It only seems to know
that this type of behaviour is what often happensin films,
and so it attempts to mimic that central tension without
doing any of the groundwork.

For a game that wants to tell a Hollywood-inspired crime
epic, the car crash of a scriptis seriously damaging to
Hazelight's aspirations. But perhaps A Way Out could be
savedinthe playing? Sadly, that's not the case. While
listening to A Way Out may make you cringe with
embarrassment, playing the gameis
simply boring.

red herrings that serve no purpose other than to make the
game feel more interactive. Once you escape fromthe
prison, A Way Out does manage to increase the variety of its
play. You'll sneak through the bushes on the outskirts of the
prison, participate in a police chase, navigate river rapidsin a
rowboat androb a petrol station.

However, all of these sequences amount to little more
than cooperative mini-games loosely stitched together. By
far, the weakest segments are the hand-to-hand fight
scenes, which amount to a collection of quick-time events.

Itisn't until you get to the final third of the game that it
gives you a proper set of mechanics
with which to play, specifically those

A Way Out has no systemic core A[m OSt eve W WO rd of arudimentary third-person cover
ot LeOGNdVincent  SmeEmiieenmes,
the gameis structured gs asequence S a\/ ]ce e [ S fO rce d because you are actually playing with
crehichoccusmesmalarcamt andartificial  folowmgtegames momconsi

requires you to complete a certain

task. Inthe prison break, these scenes are all concerned
with preparing your escape. One scene has you collecting
sheets from the laundry to make arope, while another sees
you stealing a wrench from the prison workshop.

Each of these scenes is based around a highly simplistic
puzzle that sees you working together in some way, such as
one player distracting an NPC while the other pockets an
item, or working together to navigate past an obstacle.

There's no creativity to any of it though. You can only do
exactly what the game requires you to do at that time, while
any other interactive elements in the scene are annoying

tandem. The conclusion also twists
the cooperative play in a way that would be quite clever,
were it not for the depressingly dull experience of the
previous seven hours.

Ultimately, the key issue with A Way Outis thatit's too
focused ontelling a cinematic tale rather than telling one
that's enjoyable for the player to participatein. It seems to
figure out this problem around two thirds of the way into
the game, but by that pointit's far too late. Theidea of a
cooperative prison break game may be enthralling, but this
particularjailbirdis best left behind bars.

RICKLANE




Jalopy /£10.99 v

DEVELOPER Minskworks / PUBLISHER Excalibur Games /
WEBSITE www.excalibur-publishing.com/products/jalopy

alopy is agood game about driving abad car. Setin
. Eastern Europe during the last years of the Soviet

Union, it sees you embark on aroad trip with your kindly
uncle from Germany to Istanbul, driving a fictional variant of the
East German Trabant. It's a curious blend of light-hearted driving
simulator and challenging rogue-like (or should that be ‘road-
like'?). Like the world-famous car upon whichit's based, it's
likeable even whenit doesn't completely work.

The game’s self-proclaimed ‘Grand Journey East' commences
in your uncle’s scrapyardin Dresden, and sees you travel through
the Czech Republic, Hungary, Yugoslavia and Bulgaria, before
finally arriving in Turkey for the final leg to Istanbul. Jalopy isn't
intended to be arealistic portrayal of those countries. Instead the
game presents the world as a lo-fi, textureless abstraction that's
pretty in the sunshine and oppressive in the rain. Jalopy won't win
awards for its environment design, but the style fits its theme of
travelling through the Eastern Blocin those moody and uncertain
years after the fall of the Berlin Wall.

These landscapes are also procedurally
generated. Before crossing the border into the

YO ur |.|tt [e I_a | ka next country, you can select one of three travelling

routes, all of which are cobbled together from an

re C| u | re S reg u la r assortment of environmental Lego pieces. These

: routes range from busy(ish) highways to muddy
refu € Hl n g an d countryside tracks, and see you travel through
ma | nte nance open countryside, small towns and unique sights,

/ VERDICT
Anovelblend of
scenicdrivingand
mechanical
tinkeringmake
Jalopy afascinating,
if occasionally
wonky, adventure.

82

such as aroad that travels through a cave system.

Eachroute also has a different length, and varies
interms of weather and useful locations such as petrol stations
or scrapyards.

It'simportant to choose your route carefully, because your
little Laika is atemperamental machine that requires regular
refuelling and maintenance. Jalopy's car simulationis a tactile
blend of arcade driving and mechanical realism. Your engine is
made of multiple components, all of which can break down and
will need repairing or replacing. Meanwhile, tyres will wear down
and eventually burst. Maintaining your car costs money, as does
fueland accommodation. Fortunately, your kindly uncle ensures
you never run out completely, and you can earn money to
upgrade your car by collecting packages and scrap from the
side of the road, and sellingit for profit at shops.

Jalopy is hardly a pulse-pounding thrillride, but there’s
plenty of satisfaction from keeping your car on the road, and
the adventures you have on the way. Its systems canbe
frustrating, however. There are times when you have to stop
every 30 seconds to solve a problem with the car, and you
canonly pick up three items at a time, which can make
shopping and repairing your car a fiddly process.

Also, the days are far too short considering the number of
interruptions to your journey, so you spend an awful lot of
time driving at night.

Jalopy is arefreshingly low-key mix of adventure gaming
and driving simulation, and although it sometimes threatens
tofall apart, it does get there in the end.

RICKLANE
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Future plans for Dagor
include remodelled
explosions and
particle effects

Rick Lane investigates the story of the engine behind
Wings of Prey and War Thunder

ngines often outgrow the
games they were originally
designed to support. Unreal

Engine, for example, haslong since
moved beyond the series of 3D
shooters that it originally powered.
Indeed, this situation is more orless
thereason why theidea of engine
licensing came about, as developers
realised that their technology could
be given to other developers (for a
price, naturally) to create new games.
It'smuchrarer fora game to
outgrow its engine, mainly because
most games are fixed creations,
whereas engines constantly evolve.
Butit does happen, especially with
games that havelonglives,such as
Counter-Strike and RuneScape. Such
isthe case with Dagor, the engine
created by Russian developer Gaijin

Dagor has become
adept at realistically
simulating flight

=

Entertainment. A proprietary engine
that has powered all manner of
different games,in the past half-
decade, Dagor’s evolution has been
dictatedlargely by a single project—
War Thunder.

The history of the Dagor engine
stretches back 15 years. Gaijin
Entertainment was founded in 2002,
andreleased its first Dagor-powered

game, Adrenalin, in 2005. Ironically,
the engine was created because
other available engines hadn’t
sufficiently outgrown the games on
which they were based. ‘When Gaijin
was founded, basically three engines
were available for licensing, namely
Unreal Engine,idTech and
RenderWare,’ says Gaijin. ‘The first
two, albeit having all the features

we needed, provided no support for
consoles and came at alicensing cost
of one million US dollars each,and
while the latter was alittle cheaper
and did provide console support, it
lacked severalimportant features
aswell’

Thelist of games Gaijin has
developed using Dagor is fairly
eclectic,including arcaderacers,
mobile ARPGs and the rather
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eyebrow-raising X-Blades, in which
you play a sword-wielding anime-
girl dressed in what’s basically a
G-string. Over time, however, Gaijin
has gradually developed aniche in
combat-flight simulators.
Commencing with the critically
acclaimed Wings of Prey, Gaijin has
since followed up with the console-
exclusive Birds of Steel and the
helicopter sim Apache: Air Assault.
Through these games, the Dagor
engine has become specialised in
simulating aerial combat.‘All the
relevant characteristics of the
involved aircraft are simulated
inrealtime, including internal
functions (such asengine
thermodynamics), the effect of
damage and the physical forces
acting onthem (drag, gravity,

Naval forces,

the last of War
Thunder's three
main vehicle types,
are currently in
closed testing

New weather
effectsinclude

rain and fog, which
can affect visibility
and used to the
player's advantage

pressure and so on),’ Gaijin says.

‘We use an exhaustivelist of
technical parameters as a basis for
our physics calculations, such asthe
machine’s weight, its wingspan and
other physical dimensions. This
detailed simulation allows us to
provide players with a sensation of
flight that’s very close to thereal deal,
eveninthe lower difficulty settings,
where some simplifications apply,
such as the inability of an aircraft to
fallintoaflat spinin“Arcade” mode.

This aerial specialisation formed
the backbone for 2012’s War Thunder,
avehicular-multiplayer game with
the aim ofletting players fight in
three arenas of combat - ground, air
and sea—at the same time. This
roster required the simulation of two
additional vehicle-types—tanks and

FOGOFF

boats, each of which presented Gaijin
with its own obstacles.

‘For ground forces, for example, we
implemented accurate interactions
between a vehicle and the terrainon
which it moves (for example, mud vs
apaved road). We also developed a
complex system torepresent armour
and the subsequent effect of
penetration, introduced much more
visually vivid groundlocations (in
comparison to aircraft maps),
increased thelevel of detail of
landscapes more than 200 times,
and soon.Naval vessels are stillin
closed testing, but Gaijin saysit’s
approaching ships with a similar
bespoke simulation, including
‘detailed interactions between
vessels and water surfaces’and
‘extending buoyancy simulation’.
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Displacement mapping
produces realistic bumps
and grooves in terrain.

Realising the full vision of War
Thunder has taken Gaijin over halfa
decade. As aresult, the developer has
needed tomaintain and improve the
engine’srendering technology
alongside the development of the
actual game. Last month, Gaijin
released Dagor 5, which provides
an extensive visual overhaul for
War Thunder.

This overhaul includes what Gaijin
claimstobe aunique approach to
globalillumination (GI).‘Generally
speaking, Gl is the common term for
acomplex series of algorithms
dedicated to calculating thelighting
inanin-game scene,’ Gaijin explains.
‘Usual algorithms require the objects
inascene, forwhichlightingistobe
calculated, to be static or come with
the need to pre-calculate a so-called
lightmap, to save processing power
while playing.

‘Ina game that features vehicular
combat on destructible environments,
lighting only static objects is
obviously unsatisfactory. With our
new implementation, we've been
able torealise a truly real-time global
illumination system for dynamic
and destructible objects, which
doesn’t require pre-calculation. It
will work on all War Thunder maps,
independent of their size,and it’s
planned to be the default setting for
players using the highest graphics
settings.' Because of the complexity
of implementing real-time global
illumination, Gaijinis approaching
therelease in batches throughout
the remainder of this year.

Meanwhile, Dagor 5 makes many
otherupdatestothe corerendering

engine, including terrain
displacement mapping for more
realistic-looking landscapes. There’s
also anew weather system that
introduces dynamicfog, and several
types of rainfall that can form
puddles of water and mud on the
game’s 32 x 32km maps. Dagor 5 also
introduces temporal anti-aliasing,
which calculates anti-aliasing

It's currently
possible to play
with joint ground
and air forces,
with naval units
coming soon

The new weather system
introduces dynamic fog, and
several types of rainfall

requirements across a previous
number of frames, producing a
smoother real-timeimage that
featuresless visual noise’as the
player moves around the world.
It'sanimpressive graphical
overhaul,and the changes aren’t
limited to visuals either.
Accompanying the Dagor 5 update
isa complete reproduction of the
game’s sound effects for ground
forces. This update includes the
addition of new sound effects, such

as cannon-loading mechanisms,
plus the remixing of existing sound
effects. ‘Firing sounds are now multi-
layered and affected by the
surrounding area,’ says Gaijin.

‘Afirefightin a village now
sounds much more different than
combat on open terrain, and veteran
tankers will be able to determine the
calibre andlocation of a shot taken
by another vehicle much more
precisely now.

These changes to Dagor are vital
tokeep War Thunderlooking and
feeling freshintheface of
competition from games
such as World of Tanks.
However, an equally
important factor for
Gaijinis ensuring that
the game runs wellon
low-end machines. The
developer cites the
recent Steam hardware
survey as an example
of thisrequirement.
‘Around 2 per cent of all
users of this platform
who participated inthe
survey use Nvidia’s top
graphics cards (GeForce GTX 1080
and 1080 Ti), says Gaijin. ‘Around 25
per cent of them are stillusing a CPU
with one or two cores,and almost 70
per cent of them only gave access to
8GBof systemRAMorless.

Keeping War Thunder accessible
tothe broadest number of players
possible isthe biggest challenge that
Gaijin faces. This situation becomes
evenmore challenging for us as we
introduce visual features that have
tobe available for all players, because
they caninfluence gameplay, such as
fog, or smoke grenades used tohidea
ground vehicle!

War Thunder has formed the core
of both Gaijin and Dagor for over
halfadecade, and it looks like this
situation will continue for the
foreseeable future, as the developer
planstoroll outits bespoke global
illumination system over the course
of the following year.‘We also plan to
significantly improve the effectsin
the game, such as fire and explosions,
while continuing to improve the
visuals of water surfaces. That’s not
all, of course,and we’llannounce
what is coming to our players in due
time,’ Gaijinsays. "'
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Teen horror, revolutions and psychotic drivers.
It's another episode of Rick Lane’s indie corner!

DEVELOPER Question / RELEASE 2019

magine you go to sleep at home but wake up somewhere
. else. You're covered in dirt with blood on your hands, but

you've no memory of what happened. You trudge back to
your house through the streets of your hometown, but thenit
happens every night. That's what's happening to the teenagers of
the Blackout Club, and they're determined to find out why.

Developed by former Bioshock and Dishonored devs, The
Blackout Club is a four-player-cooperative game that combines a bit
of Left 4 Dead with the Goonies and Thief. Each night, you and your
friends venture into the town on a procedurally generated mission,
documenting the strange happenings to figure out what's causing
your troubling night movements.

The game combines a blend of first-person stealth and tactics.
The mysterious enemies are too physically powerful to fight directly,
soinstead you need to use a combination of sneaking, diversionary
tactics and teamwork. Such enemies include ‘sleepwalkers’, adults
controlled at night by the same entity that's assailing you. Your goal
mightbe to retrieve a certain object, or record footage of a particular
event, such as a specific enemy entering a specific location.
Developer Questionis still vague about many of the details, partly to
keep the game surprising, but also because it's stillin development.
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DEVELOPER Two Point Studios / RELEASE 2018

wo Point hospital is a spiritual successor to Theme
. Hospital, spearheaded by a group of Bullfrog and Lionhead

alumni, some of whom worked on the original game. The
premiseis pretty muchidentical. You're tasked with building and
maintaining a hospital, laying out rooms, purchasing medical
equipment and hiring doctors, nurses and support staff. Your
medical team must then process anincreasing influx of patients,
diagnosing them and treating them. At the same time, you must
research treatments to stay competitive with rival clinics and
pharmaceutical companies.

The aestheticis vivid and colourful, with chunky, Playdo-like
characters reminiscent of Nick Park’s animations. At the same time,
your doctors will treat a range of colourful diseases, such as ‘light-
headedness’, symptoms of whichinclude your patient's head
literally turninginto alight bulb.

Will the game will bring anything new to the mechanics? The
developers have struggled to answer this questionin press
interviews, which hints that, beyond a visual upgrade, we won'tbe
seeing anything radically new. However, assumingit's successful,
Two Point Hospitalis planned to be the firstin aline of Two Point
management sims that will share the same game world.



AR R SRR e R R R RS E R EEEe

DEVELOPER White Paper Games / RELEASE 2018 DEVELOPER Ghost Ship Games / RELEASE Out now (Early Access)

t's 24 October, 1987. Abomb has gone off somewherein

northwest England, and Parliamentis about to respond by

passing new legislation that will severely curtail the UK's
civilliberties. However, the circumstances surrounding the bombing
are suspiciously vague and you, an investigative journalist, need to
find out what happened.

Developed by Manchester-based White Paper Games, The
Occupationis afirst-person ‘fixed time’ adventure game. You have
justfour hours to explore the bombsite and the area surroundingiit,
avoiding guards, collecting evidence and solving puzzles. When
thattimeis up, you'll need to use the evidence you've collected to
make a call that willinfluence the vote on the upcoming Union Act.

The developers citeimmersive sims such as Thief and Dishonored
asinfluences, and you'll need to sneak into places to retrieve
important objects. The game focuses more on storytelling and
puzzle-solving than those games, however. Your character has no
weapons, instead carrying a briefcase to store puzzle items such as
notes and floppy disks. We won't know how the strict time limit will
work until the game s out, but clearly there will be multiple endings
and multiple ways of solving the game’s political conundrum.

eep Rock Galacticis a four-player cooperative experience

inspired by Left 4 Dead and Minecraft. It casts you and your

friends as a group of spacefaring dwarves employed by an
intergalactic mining company. Each mission sees players descend
onto aremote alien rock, which they must mine for resources while
fending off whatever alien wildlife lurks in the caverns.

Each levelis procedurally generated, with algorithms designed
to produce levels that encourage team-based play. Getting to your
objective may mean blasting through cavern walls to create a
passage, or navigating deep crevasses using ziplines or deployable
bridges, all while being harried by insectoid alien enemies.

You can play as four classes, each with different abilities and
equipment. The Driller, for example, is adept at creating new
passageways through the rock, while the Engineer can build turrets
and defensive structures to hold off alien critters. One of the most
important classes is the Scout, who carries a light-source that
illuminates the otherwise dark and shadowy cave spaces. After
almost tenyears, Left 4 Dead remains the pinnacle of cooperative
gaming, but Deep Rock Galactic's blend of ideas may provide some
much-needed innovation in the cooperative shooter genre.
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Driving Survival

DEVELOPER Ondrej Svadlena / RELEASE TBA
riving Survivalis the working title for
this in-development vehicular horror
experience, in which you're chased

along murky roads by mysterious cars, which

try to run you off the road. It takes placein anon-
specific rural backwater swathedin afog so thick

you could putit on a stick and sellitata circus. q S “s) ::r‘_: ."% (o

You'll drive through dilapidated villages and brown, weed-strewn

countryside, allwashedin a sickly glow by the sepia streetlights The game’s broader structure isn't yet clear, and we don't know

overhanging the roads. whether it will have any story or narrative attached either. However,
You must navigate this landscape while your rear-view mirror is developer Ondfrej Svadlenais keen to create a believable enemy Al

filled with the headlights of your pursuers. If they get close enough, that will pursue and harass the player in a convincing fashion, stating

they'lL try to ram your car, and if they manage to stop you, the inablog that there’s a‘strong emphasis on programming the NPC

passengers will leap from their seats and assault your vehicles cars to be as skilled as possible and building favourable conditions

with clubs. to allow for a gradual building-up of the tension’. ©*!
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FEATURE / CUSTOMISATION

SMART

OUDONTNEEDTO

SPEN JAFORTUNETO
CREATEASMART HOME

BARRYC

I

DLLINS REVEALS
EOPTIONS FOR

BUDGETS UPTO £200,
£1,000AND £4,000

HOME

ully automated homes, where you can switch on the lights with a
click of your fingers were —until recently —the preserve of therich.
Now,however,abarrage of off-the-shelf smarthomedevicesareon
the market. In fact, it’s possible to smarten up your home for less
thanacoupleofhundred quid, although youmayhavetoask Alexa
to turn on thelights, rather than snap your fingers.
Inthisfeature,we've equipped asmarthomeforthreedifferentbudgets.
There'sabudget smarthome forunder£200,aset of mid-range options for
under £1,000 and a premium smart home where we’ve let rip with the
budget, but still got all we need for less than £4,000. Obviously, our model
smarthomesaren'tentirely prescriptive. You canmixand match elements
from the different packages to find the smart home mix that suits you.
From switching on the home heating from work to seeing whether your
robot vacuum cleaner has managed to clear the dust from under the bed,
we've got all the domestic options covered.

a






FEATURE / CUSTOMISATION

» BUDGETSMARTHOME LPT0£200

VOICE ASSISTANT

The key to any modern smart home is your
choice of voice assistant.If you're shooting
forthelow-budget end of the market, there
arereally only two options: Amazon or
Google. The cheapest dedicated voice
assistantin Amazon’srangeisthe Echo
Dot, which normally sells for £50 inc VAT
butisregularly discounted to £35,and can
be bought cheaperif youoptfora
refurbished model.

The speaker on the Dot is puny,and
certainlyisn'tideal forlistening to music.
There’s a 3.5mm audio out to connect the
Dot to an external speaker system,
however, or you can use Bluetooth. What's
greatabout the Dot is that it’s so cheap you
can put onein every roomif you have the
budget, giving you voice control across the
house.Indeed, Amazon sells a three-pack
for £125. The Echorange is also compatible
withahuge number of other smart home
devices, including the Nest, Hive and
Honeywell thermostats, Philips Hue lights,
WeMo and TP-Link smart plugs and many
more. There’s a fulllist at www.amazon.co.
uk/alexasmarthome

Google’s Echo Dot rival is the Home Mini,
which alsoretails for £50inc VAT.Ithas a
splash more style, coming in three homely

The Echo Dotis so cheap that you can putonein
almost every room and have voice control across
the house

Google’'s Home Mini has a splash more style than
the Dot, coming in three homely colours: chalk,
charcoal and coral

colours: chalk, charcoal and coral. Unlike
the Dot, you can also interact with it by
touching its top surface, instead of using
the wake word. There’s no wired audio
output, though,soyou'llneed torely on
Bluetooth if you want to connectittoa
more powerful speaker.Its smart home
device compatibility isn’t quite as broad

as Amazon’s either, but most of the big
names are there. You canread the fulllist at
https://tinyurl.com/GoogleHomePartners

LIGHTS

Philips pioneered the market for plug-and-
play smartlights whenitlaunched the Hue
range back in 2012. Now it has several
different products inthe range, the
cheapest of which is the Hue White
Wireless Bulbs Starter Kit, which currently
costs £55inc VAT from www.amazon.co.uk.
This pack includes two smart bulbs and the
boxy bridge required to make them talk to
your router. The bridge comes with its own
power cable and has to be hard-wired to
yourrouter via an Ethernet cable, so make
sure you have a spare port.

Philips’ smartlights can be set
to arange of different colour g
temperatures via a smartphone app

While the bulbs aren't capable of
producing the rainbow of colours on offer
from the more expensive Hue kits, they can
be setto a number of different colour
temperatures and brightnesslevels. These
settings include a‘calming glow’to help
youunwind before bed, as well as a strong
whitereadinglight.

Thelights are controlled from the
accompanying smartphone app, but unlike
the Tkea models (see below), the Hue starter
kit doesn’tinclude anindependent remote
control, which means everyone in the
house will need access to a smartphone to
control thelights. The Hue lights are also
compatible with Alexa, Google Home and a

Ikea's Tradfri smart lights includes a dainty puck-
style remote control

wide range of other services, including
IFTTT, allowing youto do clever stuff such
as have the lights turn on automatically at
sunset or when it detects that your phone
hasentered Wi-Firange.

Tkea’s Tradfri smart lights pack is very
similar,and it comesin at £65 inc VAT from
www.ikea.com. You get two whitelights
andthe gateway box to plugintothe
router but, unlike the Hue pack, you also
you get adainty puck-style remote control,
which means youdon't have to get out
your phone every time you want to dim
thelights.




Setting up the Ikealightsis a bit of a faff.
To pair the remote control with the bulbs,
youmust hold the remote within 2cm of
the switched-on bulb,so don't puton any
large lampshades before you've completed
the setup process.

Ikea’s decent smartphone app guides
you through the entire process though.
After along wait, the Ikealights finally
worked with our Amazon’s Alexa. We've
had one or two teething problems,
however, with one forcing us to completely
reinstall ourlight bulbs —a phrase we never
thought we'd find ourselves writing. The
Ikealights also run on the same Zigbee
standard as Hue, so you can use the Hue
hubto control the Ikealights and get all the
benefits of [IFTTT and so on.

If youwant to avoid a hub altogether,
TP-Link’s Smart Wi-Fi LED Bulbs (£35inc
VAT for a single bulb) connect directly to
your router, cutting out the unnecessary
middleman. You can then use Alexa or your
smartphone to control them.

SMART PLUGS

Smart plugs offer a cheaper way to get
some of the benefits of smart lights.
Instead of using Wi-Fi-enabled light bulbs,
yousimply plug an ordinarylampintoa
smart plug and use the accompanying app
to switch your lights on and off. Many
smart plugs are also compatible with IFTTT,
so you can have the lights switch on when
it gets dark, or whenever someonerings a
smart door bell, for instance.

Smart plugs have wider usage beyond
lighting too.If you have a portable heaterin
aback bedroom or garden office, you can
plug thatinto the smart plug and give
yourself some of the benefits of smart
heating without investingin a system
such as Nest or Hive. Wi-Fi smart plugs are

getting cheaper too.
We've been using the
TP-Link HS100 WiFi
Smart Plug for the
best partof ayear
now, andit’s
been 100 per
centreliable.
That plug now
H costsjust £271inc
VAT from www.
johnlewis.com,

| r The TP-Link HS100
WiFi Smart Plugis
compatible with IFTTT,
opening up arange of

— e smarthome options

and TP-Link has just madeits Kasa app
compatible with IFTTT, opening up arange
of new smarthome scenarios.

Check the compatibility of the smart
plug you choose with your chosen voice
assistant before you buy though. Beware
that some plugs are directly supported,
while others require a voice-assistant ‘skill’.
The former lets you simply yell commands
such as,’Alexa, turn the heater off, while
thelatter forces you to first bark at Alexa to
open the skill, wait a few seconds for that to
happen and thenissue your command.It
may sound like a small difference, butit'sa
big obstacle in practice.

Attherisk of making this budget sectiona
bit of an Amazon love-in, the company’s
Dashbuttons are a cheap—arguably, free—
way toadd some more smart features

to your home shopping. They're also the
ultimate one-trick pony. You simply press
abuttontore-order a product froma
particular brand and (provided you're an
Amazon Prime subscriber) a driver arrives
at your door with said product around 24
hourslater.

Amazon now has an enormous number
of brands signed up for the Dash button
scheme, including Finish, Andrex, Ariel,
Gillette, Duracell, Nescafe and even
Heineken. Most brands allow you to choose
from arange of products to which you can
assign the button. The Andrex button, for
example, can be set tore-order 11 different
products, ranging fromloo rolls to wipes.
Most Dash button brands give you the cost
of the button off your first order too, soit’s
effectively cost-free.

It soundslike the ultimate
exerciseinlaziness, but
having used them
around our house for the
past year, it definitely
cutsdownonthe
number of times yourun
out of a product because
youforgot to pickitup intown.Justkeep an

Amazon Dash buttons may be one-trick ponies, but
they’re useful for ordering life’s necessities

eye onthe prices, as the prices of Dash
button products do have a habit of gently
creeping upwards.

TELEVISION

Ourbudget won't stretchtoa smart TV, but
itcanmanage a dongle to make your TV
smarter. The Amazon Fire TV Stick with
Alexa Voice Remote costs £40 inc VAT, and
includes an Alexa-enabled remote. You can
press abutton, ask Alexa to play Jessica
Jones from Netflix and Alexa does the rest.
The Fire TV Stick supports all the main
terrestrial broadcasters and streaming
services,including BBC iPlayer,ITV, All 4,
Netflixand Amazon Video, so you could
hand over your entire on-demand TV
viewing requirements to the Stick. The
Alexa-enabled remote can control other
smart devices too,so you can tell your voice
assistant to dim the lights before a movie. If
there’s one disappointment with the Fire
TV Stick, it’s that the standard version
doesn’t support 4K TVs, although you can
buy a 4K-enabled Fire TV dongle and
Alexa-enabled remote for £60 inc VAT.

Amazon'’s Fire TV Stick has support for all of the
main streaming services, including Netflix, BBC
iPlayer and Amazon Video

BUDGET SMART HOME COSTS

Amazon Echo Dot or Google Home Min
Philips Hue White Wireless Bulbs Starter Kit
TP-Link HS100 WiFi Smart Plug

Amazon Fire TV Stick with Alexa voice remote

Amazon Dash buttons

£50inc VAT
£55inc VAT
£27inc VAT
£40inc VAT

Free
(£5 price deducted from first order)

0
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FEATURE / CUSTOMISATION

> MID-BANGESMARTHOME UPTO£1,000

VOICE ASSISTANT

Now we've loosened the purse strings, we
can start talking about voice assistants that
include a proper speaker,and Amazon has
recently expanded the mid-range of Echo
devices. The new Amazon Echo,amore
squat, fabric-covered version of the original
Echo, costs only £90 inc VAT and almost
madeitinto our budget category.Ithas the
same 2.5in subwoofer as its bigger sibling
and a slightly smaller tweeter (0.6in
compared to 0.8in).

Given that’s unlikely to make an earth-
shattering difference to sound quality, why
would you still opt for the taller design of
the now renamed Echo Plus at £140inc
VAT? Well, the Echo Plus now has a Zigbee
hub built into the device, so if you have
compatible devices such as the Philips Hue
smartlights, younolonger need Philips’
own bridge device plugged into your router,
saving space and a smidgen of electricity.
Indeed, at the time of writing, Amazon was
evenincludinga
Philips Hue bulb
with the Echo Plus.
Whether that's
worth the extra £50
isdebatable,
though,and
remember that the
Echowill have to
bekeptinrange of
the other Zigbee
smart devices.

Google’s mid-
range voice
assistantisthe
Google Home,
whichis very
similar in stature
and feature setto
the Echo, but
currently £40 more
expensive at £130
inc VAT. However,
we rate Google’s
assistant more
highlythan
Amazon’s fortwo
main reasons.

Thanks to a built-in
Zigbee hub, the Echo
Plus removes the need
for bridge devices for
smartlights

Firstly, it's much more contextually aware
than Alexa —it can answer a wider range of
queries and is better at handling follow-up
questions, such as howlong will it take me
to getthere? after you've been told about
your next appointment. The Google Home
also has better physical controls, allowing
you to pause music or hold your finger
downontop of the unit to activate the
device instead of yelling at it.

LIGHTS

Upping the budgetin the lighting
department enables you to make your
smart lights even smarter.It’s not somuch
the bulbs themselves that change, but the
accessories that come with them. Having
said that, if youlike to bathe yourliving
room inredlight, orif you sleep better
when the bedroom has a gentle blue glow,
then you might want to check out the
coloured version of the Philips Hue starter
kit, which will set you back £150 inc VAT
from www.amazon.co.uk for three
colour-changing bulbs and the controller.
Interms of accessories, the Hue
Intelligent Motion Sensor (£30 inc VAT from
www.amazon.co.uk) is a great addition to
the setup, particularly if you have kids in
the house. Stick the battery-operated
motion sensoron the upstairslanding, for
example, and it can turn on the lights
automatically if thekids get up in the night
to gotothetoilet, helping to avoid fits of
screaming because it's too dark.

The £150 colour version of the
Philips Hue starter kit lets you
bathe rooms in a gentle pink glow

DOORBELL

The Ring Chime
Pro doubles

as aWi-Fi
extender, andis
alotlouder than
its predecessor

Anotherluxury that

the extra budget

affords usistomake

our front door smarter.
Ifirstinstalled aRing
doorbell18 months
ago,andit’stheone

item every visitor to

our house wants for
themselves. Also,anyone
who sees me answer the
door to couriers from my
smartphone,solcandirect
them where toleave
packages whileI'm out, is
instantly smitten.Ishould
genuinely be on commission.

That said, the first-generation Ring
devices were flawed.Thad touse additional
Wi-Fi extenders to help the Wi-Fisignal
reach the doorbell, while having to
unscrew and remove the entire doorbell
unit torecharge the battery wasless than
convenient.Ring has addressed both
problems with itslatest devices.

The Ring Doorbell 2 (£145 inc VAT from
www.amazon.co.uk) has aremovable
battery - you simply twiddle one screw to
free it forrecharging. The battery also
genuinely lasts for months if you turn off
the faintly useless motion detection-who
needs an alert for every postman visit? The
doorbell now comes with two different,
angled mounts as well as a different colour

il




skin tohelp match your décor.If you bought
the original Ring doorbell, an adaptor plate
means youwon't need todrillanew set of
holes in the wall to mount the new device.
Meanwhile, the Wi-Fireach problem has
been solved with Ring’s Chime Pro (£40inc
VAT from www.amazon.co.uk). The
previous door chime was simply adumb
terminal that alerted youto someone at the
door -handy for occupants who don’t have
theRing app on their smartphone. The new
Chime Prodoublesasa
Wi-Fi extender,
completely removing
theneedfora
dedicated Wi-Fi
extenderinour
modestly sized
house. The new Chime
isalsomuchlouder—
we struggled to hear
the previous model
fromupstairs.
TheRing appcan
still be alittle
temperamental,
especially the
Windows version, but
it's quickly become an
absolute essentialin
our house.
Compatibility with IFTTT also allows you to
do clever tricks with smartlights, such as
automatically turningon alightinthe
downstairs hallway every time someone’s
atyour front door.

HEATING

Our enlarged budget allows for a smart
thermostat, which have dropped in price
recently. Nest's thermostats are the king of
the market, and the latest third-generation
Learning model will set you back £279 inc
VAT with professional installation, or £219
inc VAT if you want to fit it yourself, from
https://store.nest.com/uk. Unlike its
predecessor, it also ditches the fixed
chrome surround of the original Nest
Thermostat, giving you a choice of white,
black, copper and stainless steel surrounds,
soitwill blend in more easily on the white
emulsion walls of akitchenratherthan the
living room, although that will obviously
depend where your current thermostatis
located. It can also control your hot water as
well as your heating.

The Nest Thermostat has all the features
we’ve come to expect, including the option
toturn on/off the heating remotely from
your smartphone, and intelligent features

Use aRing doorbell
to answer the door
to couriers from your
smartphone, and
directthem where
to leave packages
while you're out

such as turning down the heating
whenitdetectsthatallthe
occupants have left the house (by
tracking their smartphone
location). Nest claims the average
US customer knocks 10 per cent off
their heating bills after installing
such athermostat,soitcould end
up paying foritself, althoughit’s
hard for us to verify those figures. It
will also work with loads of other smart
home gear,including Amazon Alexa,
Google Home, Philips Huelights and it
works with IFTT too.

Theideais that the Nest Thermostat
simply replaces your existing thermostat,
whetherit's wired or wireless, and it’s
compatible with a wide range of heating
systems,including combi boilers, system
and heat-only boilers, air-source and
ground-source heat pumps, biomass
boilers and hydronic underfloor systems.
Nest says the thermostat is compatible
with the ‘vast majority’ of European boilers
that use radiators orin-floor pipes, butifin
doubt, check the website first and pay for
the professional installation.

You can have lights, doorbells, heaters,
smart plugs and other gadgets dotted
around your home, but sometimes it’s not
the gadgets youneed totrack, but the
people inthe house. Or people trying to
breakintoit. Samsung’s SmartThings
Starter Kit (£100 inc VAT from www.
amazon.co.uk) is one of several similar kits
onthe market, offering arange of sensors
that can tell you when people are home, if
doors have been opened unexpectedly or if
there’s aflood in the kitchen.

Thekitincludes amotion sensor that can
either be used to alert you to the presence
of burglars or to perform more mundane
tasks, such as activating smart lights when
youwalk into the room. The moisture
sensor could be invaluable in the winter,
sending out an alertifit detects moisture
from a broken pipe or otherleak while
you're out of the house.

MID-RANGE SMART HOME COSTS

The Nest Thermostat lets you flick the heating on or
off from your smartphone

There’s also a presence sensor that can
detect when you enter andleave the house,
which could again be linked to your heating
orlights. You could even attach thefobtoa
dog collar and get a warning if Fido decides
towalk himself around the block, although
it's alittle chunky for smaller pooches.

All of this gearis controlled by a hub that
plugs into yourrouter and Samsung’s
smartphone app.The app has a simple
layout, with no-jargon descriptions and
easy-to-create [IF/ANDrules.It shouldn’t
take more than 15 minutes to set up with
motion-controlled lighting, notifications
when the kids come home from school, or
aboiled kettle first thing in the morning
using the supplied smart plug.

The £160 SmartThings Starter Kit from Samsung
is auseful tool for monitoring your house, and
dog, remotely

Amazon Echo Plus

Philips Hue Colour Starter Kit + Intelligent Motion Sensor

Ring Doorbell 2 + Ring Chime Pro
Nest Thermostat with installation

Samsung SmartThings Starter Kit

£140inc VAT
£180inc VAT
£185inc VAT
£279inc VAT
£100inc VAT

LI\l £884inc VAT [ ) |



FEATURE / CUSTOMISATION

» PREMIUMSMARTHOME £1000PLUS

VOICE ASSISTANTS

Now we're really cutting the purse strings,
allmanner of premium voice assistant
options become available. Sonos haslong
been the sophisticate’s sound system of
choice,and it appears to have taken an ‘if
youcan't beat ‘em’attitude with the Sonos
One—anew speaker with Amazon Alexa
builtinto it, which costs £199 inc VAT from
www.johnlewis.com Sonos will also be
adding Google Assistant supportlater
this year.

The Sonos Oneis the same size and
weight asthe company’s Play:1and the
designis nearidentical, which means it
willhave notrouble blending into an
existing Sonos system.Incidentally,an
Echo Dot plugged into a Play:1will achieve
much the same effect, if less elegantly. The
sound quality is top-notch too; the sound
blends perfectly with the other speakersin
the Play family.

Ifyou're embedded in the Apple
ecosystem, the Apple HomePod is alsoa
strong contender. Apple is putting a huge
emphasis on the HomePod’s audio quality,
fitting it with a high-excursion woofer
with its own dedicated amplifier, seven
horn-loaded tweeters each with its own
amplifier and a six-array microphone so
thatit can detect your voice over the music.

The Sonos One supports Alexa and sounds as good
as you'd expect

Apple claims the HomePod will also
adjustits acoustics depending on where
it’s positioned in the room, steering audio
inthe optimal direction if it’s placed in the
corner of a bookshelf, for instance. We've
yettotest one properly, but the indications
from early demonstrations are that the
sound quality is excellent —although for
£300,it needstobe.

Inasimilar price bracketis the Google
Home Max, which is available for $399 in
the USA and has yet to be exported to
the UK. This 337 x190 x154mm slab
of a speaker has two 114mm high-
excursion dual-voice-coil
woofers and two18mm
custom-designed
tweeters,anditalso
promisesto adjust the
sound quality depending
onitssurroundings.

It canbe stood in either
landscape or portrait orientation
and comes with a magnetic pad to
stop it slipping on shiny shelves. We've
yettoeven getademo of this speaker, but
it could be a high-end contender for
Android homes.

TELEVISION

Given that money is now no object, you're
perhaps expecting us to endorse a super-
expensive, voice-controlled 4K television.
You couldn’t be more wrong. In our
experience so far, smart technology
integrated into long-lasting devices such
astelevisions begins tolook tired after
two, three or four years, when the
manufacturer haslong since given up on
firmware updates and is concentrating on
newer models.

Our advice on televisions is to buy the
device with the best picture quality you
can afford and get your smart features
from plug-in devices such as the Amazon
Fire TV Stick we mentioned earlier, with
the new 4K Fire TV dongle and Alexa
remote currently going for £60inc VAT on
www.amazon.co.uk

Google’s voice assistants can also deliver
instructionsto the Chromecastand
Chromecast Ultra (the latter of which
supports 4K screens). The recently
revamped A ple TV 4K also comes witha
Siriremote fcr anyone firmly rooted in the

fruity camp.

Amazon’'s new
4K Fire TV dongle
bundleincludes
an Alexaremote
control

ROBOT CLEANE

Robots and Alwill make us allredundant
one day,according to the doom-mongers,
but cleaners really should be worried about
the Dyson 360 Eye. This device is smarter
than your average robo-vacuum. It cleans
by using an outwards spiral pattern
divided into blocks, ensuring that it

covers every bit of floor surface to which it
has access.

The Eye 360’s navigation is so advanced
that it can even move from roomto room,
provided you leave doors open. However,
it's also smart enough to avoid pitfalls such
astumblingdown a set of stairs. Naturally,
itreturnsback toits dock when the
batteries need topping up after 40 minutes
of hard sucking.

The accompanying appis excellent. As
well asletting you start a clean before you
leave the office inthe evening, the app also
lets you schedule one-off or recurring
cleans.It will also pop up a notification if
there’s something wrong:it alerted us
immediately when a stray set of
headphones ended up wrapped around
itsrollers. The app also displays the area
covered by each clean, allowing you to
check if the Dyson managed to get under
the bed, forexample.



The futuristic Dyson 360 Eye vacuum cleaner moves from room to room and can even avoid hazards such as

aflight of stairs

Its cleaning performanceis sparkling,
removing baking powder from a tiled floor
without smudging or swirling it all over
the place (unlike other cleaners) and
generally powering through cleaning
duties. Despite being expensive at £8ooinc
VAT from www.dyson.co.uk, the Dyson
360 Eyeisstill cheaperinthelongterm
than paying someone to doit. Although it
won't pick your pants off the floor. Yet.

If you're getting a robot to vacuum your
carpets, it seems almost churlish to make
your own coffee. Of course, there’s only so
much automation that can gointothe
coffee-making process (unless you're more
of a Nescafé guy or gal), so we asked Expert
Reviews'resident coffee machine tester for
his choice of ‘smart’models.

The Smarter Coffee machine costs £180
inc VAT from www.amazon.co.uk and is
app-driven. As well as demanding one-off
brews, you can also set the app toset
alarms, promptingittoask you at set times
if youwant it to make you a coffee. The
messageis alittle odd and not that well
personalised. At spm, it said,'Good
morning’. Still,it’s a neat little addition if
youwant the option to have coffee when

You can tell the Smarter Coffee machine to have
your coffee waiting for you when you getin from
work or when you wake up

youwake up, but retain the optionto say
no:manual timers on other machines can't
be overridden so easily, meaning you
sometimes end up with a pot of coffee that
youdon't want.

The machine’s Home mode cando
something similar, although it uses your
location to prompt you if you want to make
acoffee as you get home, sending the
signal over the Internet, meaning you've
got coffee waiting for you when you getin.
The machineis, however, quite pricey and
aprompt toupdate the firmware actually
halted the machine mid-brew, wasting
coffee and resources. Welcome to the
modern world.

If money were no object, our resident
barista would choose the Bluetooth-
operated Nivona 778 CafeRomatica Super
Automatic Espresso Machine (£649 inc
VAT from www.thecoffeemate.co.uk)
instead.Itlets you choose the size and
precise flavour of your brew from the
accompanying Nivona app, allowing you
totweak parameters such as the amount
of milk, coffee and strength from its
menus, instead of using the machine’s TFT
screen and dials. It also features automatic
descaling and rinsing, as well as cup
illumination—in blue, obviously.

Our final smart gadget is another one that
residesin the kitchen:the Samsung
WWgooo washing machine. The machine
connects tothe home Wi-Fiand can be
controlled via a smartphone app available

foreither Android oriOS.If you're onthe
same network as your washing machine,
you can simply control it remotely from
your phone. The app allows you to set the
wash type, start and pause the machine,
and view how much time isleft on a wash.
It'sthis latter feature that’s particularly
useful,as youdon'thave to getup tofind
out how long is left before your washing
has finished.

If you want to control your washing
machine from outside the home, you have
toregister your washing machine to a free
Samsung account, which you'll be
prompted to create if you don't have one.
Outside the home, you can do all the same
things youdo can frominside. This is
clever,as it means you can just throw your
clothesinto the machine before you leave
forwork. Then, when you're about tohead
home, you can turn on your machine so
you that you arrive to freshly clean clothes
thathaven't been sitting in the machine
forages;it's a better system than usinga
delay timer, where you still have to guess
roughly when you'll be home.

Youdon't even need to worry about
filling up the detergent before you go out,
asthe Samsung can hold a month’s worth
ofitatatime. When you putonawash, the
WWgooo determines how dirty your
clothes are and how much softener they’ll
need.The height of washing machine
technology will, however, take you to the
cleaners—tothe tune of £1,499 inc VAT
from www.ao.com EPE

Throw your dirty togs into the Samsung WW9000
and you can start a wash remotely via the app

PREMIUM SMART HOME COSTS

Sonos One

Amazon Fire TV with 4K Ultra HD and Alexa Voice Remote

Dyson 360 Eye

Nivona 778 CafeRomatica Espresso Machine

Samsung WW9000 washing machine

£199
£60inc VAT
£800
£649
£1,499

R J.\Re £ 3,207 inc VAT
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Thelatest tips, tricks and news in the world of computer hobbyism,
from Raspberry Pi, Arduino and Android to retro computing

Raspberry Pi 3 Model B+

et's start with a clarification: the

Raspberry Pi3 Model B+isn'ta

Raspberry Pi4, whichis now
unlikely to appear before 2019. The core of
the Pi3 B+is the same Broadcom BCM2837
processor that powers the Pi 3, although
you'd be forgiven for not recognising it, thanks
to adesign overhaul, which sees the plastic
chip package ditchedin favour of amore
desktop-like, silicon-die-under-
heatspreader approach.

That shiftin design, which gives the
BCM2837its BO suffix, is responsible for two
key advantages. The firstis that, along witha
new custom-designed power management
integrated circuit (PMIC), which provides more
accurate and stable voltage regulation while
considerably simplifying the circuitry, the Pi 3
B+runsat1.4GHztothe Pi3's1.2GHz. The
second, more important, advantage is that
the BCM2837B0 is now significantly more
efficient atriddingitself of heat.

A comparative look at the two boards under
the thermal camera tells the full story. Aftera
ten-minute, all-cores benchmark run, the
processor cores show up clear as day onthe
Pi3 as100°Chotspots on the plastic package,
while the relatively thin PCB heats up only on
one side. The Pi3 B+'s new packaging,

improved bonding and thicker PCB - resulting
inaweight gain from 40gto 509 - dispense
with these hotspots, keeping the package
temperature well below fingertip-burning
levels, and bleeding off the heat fromthe
entire PCB.

Thathas two furtherimpacts, which are
lessimmediately obvious. Thefirstis that,
thanks to the heat now being spread more

The Raspberry Pi 3 Model
B+isn'taPi4,butit's stilla
worthy upgrade fromthePi3

evenly throughout the die, the on-board
temperature sensor now reports the system-
on-chip (SoC) temperature more accurately.
Comparatively, the Pi 3 could hit over 100°C
externally while reporting a sub-80°Cinternal
temperature. The secondis that thermal
throttlingis now more accurate and stable.
Inreal-world terms, this all translates into
measurable gains in burst and sustained
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Thermalimaging shows the significantimpact of the
new design on heat dissipation

performance. The Pi3 B+is the fastest
Raspberry Pil've tested by some margin -
though far from the fastest single-board
computer overall. A SysBench CPU test
shows a30.04-second completiontimein
four-thread mode, to the Pi3's 34.97 seconds
andthe Pi2's 54.55 seconds.

Meanwhile, memory benchmarks hit
857.96MB/secread and 632.26MB/sec
write, comparedto the Pi3's 719.76 MB/sec
and 547.9MB/secrespectively.

It's the networking side, though, where the
biggestadvantages can be found. For the first
time, the Raspberry Piis now available with a
Gigabit Ethernet connection. Sadly, however,
it's still hamstrung by a shared USB 2 channel
tothe SoC. Inreal-world terms, this setup
results in a'Gigabit’ connection that maxes
outaroundthe 212.9Mb/secmark, a
disappointment for all but the folks who have
struggled with the 89Mb/sec peak of the
older models. There's even support for Power
over Ethernet (PoE), although it requires the
purchase of an optional add-on HAT.

Wi-Fi, too, isimproved. The chip antenna
of the Pi3 has been ditched in favour of the
same ground-plane antenna design used for

The new Ethernet and USB controller provides
a Gigabit Ethernet connection, but sadly not
Gigabit throughputs

A new, smarter PMIC chip means a simplification to the board layout and a reductionin the overall

component count

A Power-over-Ethernet (PoE) header is a welcome addition, but needs add-on hardware to operate

the PiZero W, and it offers a slight but reliable
improvementin signal quality. The radio itself
now supports both 2.4GHz and 5GHz
operation, afirst for the Raspberry Pifamily,
andit's received an upgrade to Bluetooth 4.2
as well as the latest Bluetooth Low Energy
(BLE) specification.

Perhaps the what's most significant about
the Pi3 B+, though, is how little has changed.
The board layout, bar the new PoE header,
matches its predecessors exactly, andis

New packaging and bonding has improved
the thermal characteristics of the BCM2837
SoC considerably

compatible with all accessories. On the
software front, it's still possible to burn the
latest Raspbian operating systemto a micro-
SD card andinsertitinto any Pi, from the
original launch model with its single-core
BCM2835 and 256MB of RAM, right up to the
new Pi 3, and have it operate perfectly.

Sadly, that also means many of the issues
with the standard Pi design are still present:
the 3.5mm AV jack’s quality is still poor,
there's that single USB 2 channel to the SoC
forthe Ethernet and USB ports, no 4K video
support, just 1GB of RAM and no high-speed
connections for peripherals.

That said, when this board has an asking
price of just £32inc VAT from suppliers,
including https://shop.pimoroni.com (but not
including a few unnamed chancers who hiked
the price as high as £36), these issues pale
into insignificance.

The Raspberry Pifamily remains the best-
supported pocket-money microcomputer
family, and the Pi3 B+is aworthy successor to
the rather flawed Pi 3 design.
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Gamebuino Meta

t'shardto believe thatit's been

nearly four years

since the launch -
of the Gamebuino
(reviewed in Issue 134),
Aurélien Rodot's open-
design Arduino-
compatible handheld
games console. In that time,
Rodot has been quiet but not
resting on his laurels, and
now he's back with a follow-
up, the Gamebuino Meta.

Designedto sit alongside
the existing Gamebuino |
designratherthanreplaceit,
the Metais a considerable
upgrade. Where the original
Gamebuino used an 8-bit
ATmega microcontroller
equivalent to the one you'd find
on an Arduino Uno development
board, the Meta switches it out for a 32-bit
ARM Cortex-MO+. The recycled Nokia
single-colour, edge-lit LCD display has also
been replaced with a 1.8in backlit colour
panel capable of either an 80 x 64 resolution
in 16-bit RGB colour ora160 x 128 resolution
in 16-colour indexed mode - a throwback to
the multiple screen modes available on
classic 8-bit microcomputers.

The extra power offered by the new
microprocessor — an Atmel ATSAMD21 - has
given the Meta room for a few additional
extras, too. A 10-bit digital-to-analogue
converter (DAC) provides multi-channel
audio playback through a2.5W class-D

i .
|

—

) - i \ ' ~
\ \ gu

A = —

amplifier to a built-in speaker, or viaa 3.5mm
jack. There are also eightindependently
controllable RGB LEDs on the rear of the
board - areplacement for the single-colour,
user-controllable display lighting of the
original Gamebuino. The Deluxe version even
gives you the option to kit out your Meta with
real-wood skins, for those who dislike the
look of bare plastic.

The original Gamebuino also included
user-accessible Inter-Integrated Circuit (1°C)
headers, but the Meta takes this setup to the
next logical step, breaking out every pin of
the board at the rear, using a female header
located underneath the translucent plastic
housing. This header is designed to be paired
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The Gamebuino Meta is undeniably
swish, and it fits perfectly in a pocket

with the Developper (sic) Backpack, an add-
on which takes the cleverly keyed pins at the
rear of the console and breaks them out into
headers compatible with standard Arduino
shields, while also providing a handy
prototyping area with power rails atits centre.

The only gotchais that the Gamebuino
Metais a 3.3V device, meaning that any
shield designed for use with a 5V device, such
as the Arduino Uno, at best won't work and at
worst could potentially damage the
Gamebuino Meta.

Gameplay operates in much the same way
as with the original Gamebuino — a micro-SD
card filled with games is inserted into the
back, and a clever menu system lets you
browse through the titles, now including a
looping video clip, which you can capture
on-device with a quick press of the Home
button, along with static screenshots. Pick
your title, hit a button and the gameis flashed
into the device’s memory and booted, with
no USB cable or desktop PCrequired. It'sa
feature that put the original Gamebuino head
and shoulders above Nintendo-inspired rival
the Arduboy atlaunch, andit's a pleasure to
seeitreturninits successor.

It's notjust the console that's been
overhauled either. The Gamebuino website
now includes a workshop section that will, it
has been promised, include step-by-step
tutorials to making your own games -

Therear includes full GPIO pin access, designed for
use with the add-on ‘backpack’ board



although, at the time of writing, these
tutorials were only available in Rodot's native
Frenchlanguage.

The documentation will likely be the key
feature by which the project lives or dies.
While the original Gamebuino was relatively
simple, thanks toits low-resolution single-
colour display and relatively limited
specifications, the new Meta’s extra power
means added complexity. It's still entirely
possible to sit down with the code for one of
the existing games and work it all out,
building up your own games by borrowing
bits from other titles, but the promised step-
by-step tutorials will make this job a lot easier
as and when - or, indeed, if - they appear.

For anyone who already has a Gamebuino
and enjoys it, the upgrade is recommended.
The improved display opens up whole new
avenues, and the easier access to the
general-purpose input/output (GPIO) ports -

The ‘Developper Backpack’ provides Arduino
shield-compatible break-outs and a handy
prototyping area

LAMEEUIND®

The screenstillhas avery
low resolution - marginally
lower than that of the
Game Boy Color - butit's

=~ now in glorious colour

the self-same ports you'd find
onthe ATSAMD21-based
Arduino Zero, although the
DAC s reserved for audio work
- makes the Gamebuino Meta
ashoo-inforany project where
controland display are required.

The soundis a great
improvement too, and the
presence of a3.5mm jack -
one of the areas in which the
MAKERbuino, a solder-it-yourself
spin-off from the Gamebuino project,
improved on the original - makes it better
suited to playing in public. It's even possible
to port a game directly from the original
Gamebuino, now known as the Classic, to the
Meta with nothing more than a couple of new
#include lines.

If you picked up the original Gamebuino
and leftitin a drawer after a brief fiddle,
though, you're likely better off saving your

The Deluxe variant includes laser-cut wooden
‘skins’ to stick over the sides of the plastic case

money. Specifically, the money you'll need

is €99 for the Meta Deluxe (around £87

inc VAT) from https://shop.gamebuino.com
- ahike over the Gamebuino’s selling price
of €49 (around £43 inc VAT), butinclusive

of the smart wooden skin and GPIO
backpack board.

Maplin enters administration
Maplin Electronics, foundedin 1972 in an Essex

bedroom and quickly established as a staple of

overpriced electrical components and bizarre

Chinese plastic tat, has officially entered into

administration and will close. Following

financial troubles, the chain had been looking for a buyer, but as of late March, had failed
to findinvestment and confirmed it was closingits UK stores as aresult, resultingin the
loss of around 2,500 jobs. The news came at the same time as toy retailer Toys R Us
made a similar announcement, closing its own stores globally.
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Arduino Create

oryears, the Arduino IDE (Integrated

Development Environment) was

the gold standard for ease of use
when it came to programming embedded
platforms, which wasn't saying much. Cross
platform by dint of being writtenin Java, the
IDE grew over the years, adding support for
multiple boards in the Arduino family — and,
later, other microcontroller-based
developmentboard families, via third-party
board support packages (BSPs).

Createis the Arduino project’'s attempt to
replicate the success of the Arduino IDE as an
in-browser package, and now it has a feature
that makes it hard to ignore: the ability to take
almostany Arduino sketch and portittoa
range of powerful single-board computers,
including the Aaeon UP?, BeagleBone and -
naturally - the Raspberry Pi.

There are obviously trade-offs. The biggest
is thata Raspberry Pi, for example, has no
real-time capabilities. Comparatively, even
the cheapest Arduino clone operatesina
wholly real-time manner, so a task that takes
asecondto complete will always take a
second to complete. ON a Pi, though, that
task may take more or less than a second
depending on a wide variety of factors.

There are advantages, too. ARaspberry Pi 3
B+, withits 1.4GHz quad-core 64-bit CPU and
1GB of RAM, is rather more powerful than an
Arduino Uno with its 16MHz single-core 8-bit
processor and 2kB (not atypo) of RAM. As a
result, it's possible to run multiple sketches

simultaneously on the Pi, and even
have them interact with each other
through a new feature dubbed the
Arduino Connector.

Using Arduino Createis about as
straightforward as possible; visit
https://create.arduino.ccin any
modern browser, and you can create a free
account. Login, and you have immediate
access to the web editor - a browser-based
successor to the Arduino IDE — and anew
Device Manager section. Adding a new device
runs you through a wizard in which, if your Piis
configured for SSH access, you caninstall the
required software by simply entering the IP
address, username and password. If it doesn't
have SSH access, you're given manual
installation instructions instead.

Onceinstalled, the software talks to
Arduino Create automatically, with a simple

Guild of Makers launched
Scientist, tinkerer and former Robot Wars judge
Dr Lucy Rogers has officially launched the Guild
of Makers, a limited company designed to

provide support for the maker industry.

Described as having a mission ‘to promote growth of the Maker Industry by
celebrating and encouraging excellence and by supporting professional Makers and
those aspiring to be’, membershipis opento all for £59 inc VAT per year. Benefits are
said to include networking support, event discounts, members-only discussions and
plans for peer-to-peer accreditation in the future. More information is available on the
website at www.guildofmakers.org

Arduino Create now supports boards
such as the Raspberry Pi, with a simple
setup process
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The management interface is neat, but lacks some relatively
basic features, such as remote power-off

dashboard for monitoring disk space,
memory and any sketches uploaded. These
can be toggled on and off with a simple
mouse click, and updated or replaced
remotely across as many devices as you like.

The dashboard also links through to a few
(currently basic) maintenance functions, too.
You caninstall or update packages through a
web interface and add or remove repositories,
although there’s no option to launch a secure
shell for browser-basedinteractivity. That's a
disappointment when allowing you to add
custom software repositoriesis already a
security concern.

There are afew rough edges though. Aside
from small niggles such as spelling mistakes,
the software currently feels slightly
unfinished. Loading example sketches makes
no attempt to ensure they're suitable for your
particular board - the 'Blink’ sketch, for
example, relies on a pinname that doesn't
exist outside the true Arduino boards, and
must be manually edited before it can be
compiled and uploaded. There's also no
readily accessible documentation on what
pin numbers correspond to which physical
pins on a given board.

It's animpressive first attempt, though, and
it will be worth watching as the Arduino team
continue to build upits feature set. BIFE
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Case mods, tools, technigues, water-cooling gear
and everything to do with PC modding

PETG vs acrylic tubing
I've been dabbling with rigid tubing for
afew years now, and while installation
does take alot more effort compared
with flexible tubing, both clear and
metalrigid tubing look fantastic. The
straightlines create a super clean-
looking loop, while clearrigid tubing
really allows your coolant to shine. It
canbe trickier to work with metal
tubing, and it's more expensive too,
butit can also look even better.
Plastic-based tubing offers another
perk, of course, whichis thatitcanbe
bentto shape to create a completely
custom loop. This tubing can be useful
for creating aloop that works
specifically with your hardware or case,
orfor simply creating a great-looking
loop design. There's a couple of
downsides to acrylic tubing, though,
which was the first plastic-based
tubing to become popular with water-
cooling enthusiasts. It's very brittle and
can crack easily. It's not an issue most
of thetime, butif your systemis
moved, or sometimes if afitting is
tightened too much, the acrylictube
can crack. There are obvious
consequences to this problemif your
systemis filled with coolant at the time.
Acrylic tubing has arelatively high
melting point too, which not only
resultsinits brittleness atroom
temperature, but makes it tricky to heat
and bend, requiring lots of practice.

Ourrecent dream
PCbuild used

PETG tubing, and
working with it was
comparatively easy
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Thereis anew kid on the block,
though, inthe form of polyethylene
terephthalate glycol-modified (PETG)
tubing. In short, PETG tubing looks
mostly the same as acrylic tubing and
comes in the same sizes. However, it
has one key property that makes
working withitmuch easier —ithas a
lower melting temperature, which

means you can heatand benditfar
more easily.
More importantly, though,
early tests showed what
appearedto be anincredible
resistance to shattering
compared with acrylic
tubing. The latter will easily
shatter using ahammer, but
by contrast,ahammer will
likely bounce off anidentical
piece of tubing made from
PETG. The lower melting
pointnot only meansit's
easierto bend, butalso
thatit's closerto aliquid
stateatroom
temperature than acrylic
tubing, making it more
elastic and crackproof
asaresult.
It's no wonder,
then, thatmany
manufacturers have
focused on PETG tubing
as their primary tubing,
including Thermaltake,
which has been busy releasingits own
large range of water-cooling gear
recently. For the most part, itwas a
wise decision. It's easier to work with
PETG tubing, and of courseit's far
more shatterproof.
However, you'll note thatl don't say
thatit's stronger than acrylic tubing,
whichis true. It doesn'thave a



Rigid tubing uses similar compression fittings to normal tubing

molecular structure that's physically
stronger or stiffer, its benefits are
purely down toits lower melting point
andthe factthatit's closertobeinga
liquid at room temperature.

Unfortunately, the lower melting
point does pose one significantissue.
Atroom temperature, PETG tubingis
tough enough to handle any job a
liquid-cooling loop canthrow atit.
However, horrific photos have
appeared online of the tubing
seemingly bent out of shape and
compressed, eveninside the
compression fittings themselves.

It's asituation thathas led to leaks,
butit'simportantto understand why
the tubing actedin this way. In each
case, or atleast certainly the ones I've
read about anyway, there has beena
fairly clear reason for this behaviour.
Afailure in the system, specifically a
pump or fans, will see the coolant
temperature skyrocket, butit might
then take several minutes before your
PCactually crashes. By then, the
damage willhave been done.

Much more worryingly, the coolant
temperature can gettoo highevenina
working, stable system. Linustechtips
forum user SmollieTrevealed that his
small form factor water-cooled PC,
builtinto a Fractal Design Node 202
case, suddenly sprungaleak.On
closerinspection, his PETG tubing had
become compressedin the fittings
due to high coolant temperatures. This
compressionwas simply caused by a
lack of airflow in a small, cramped

system, buttheissueis that the CPU
and GPU temperatures were well
away from their thermal limits.

Their temperatures were very high
for a custom water-cooled PC, though,
with the GPU approaching 70°C under
load, instead of amore typical
temperature of 40-50°C for a water-
cooled GPU, and the CPU temperature
being even higher. For normal flexible
tubing, and probably acrylic tubing too,
these temperatures would likely be
fine, but unfortunately, PETG tubing
canstarttoloseits shape atthese
temperatures, whereas acrylic tubing
generally isn't affected in this way.

It's notjust a case of avoiding pump
orfan failure, whichisn't common but
far from arare occurrence, especially
with Laing DDC-based pumps. It's
mainly down to being aware if your
PC's water-cooling system will be

operating athighertemperaturesthan A fan controller that
usual - for example,inasmallform reacts to coolant
factor PC. There's abitof forethought ~ temperature

. ] would be awise
required if you plan to use bendable, investmentif you're
plastic-based tubing. It's trickier to using PETG tubing

PETG tubing can end up becoming compressed in tube fittings at high coolant
temperatures, causing leaks, as shown in this photo from Linustechtips forum
user Smolliel

work with acrylic tubing, and it's more
prone to shattering, although it will be
finein 99.9 per cent of situations.

However, if you've seen the various
hammer-test videos online, which
compare PETG with acrylic tubing, it's
importanttorealise that PETGisn't
stronger, and the lower melting point
means you need to be aware of your
coolanttemperature as well. If you
have a normal tower PC with ample
radiator cooling capacity, you need to
have an active warning system for
pump or fan failure.

In addition, in systems that might
be operating at higher coolant
temperatures (such as small form
factorrigs), it would be wise to investin
afan controller such as Lamptron’s
CW6T1, which has the ability to monitor
coolanttemperature andramp up fan
speeds whenrequired. Thermaltake
states thatits PETG tubing will start to
become malleable at 62°C, so you'll
want to keep your coolant atleast 15°C
below this temperature under load if
you use PETG tubing. BIPE
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How to
Make agraphics
cardbackplate

Antony Leather shows you how
to make a custom backplate
for your graphics card

GTOTAL PROJECT TIME / 3 HOURS

any premium graphics cards have backplates on the rear of

the PCB on the opposite side to the cooler. They can serve

several purposes, including cooling and protecting the PCB.
Another factor, of course, is that they also look a lot better than the
usual mass of resistors and knobbly bits onthe rear of a PCB.

Some graphics cards don'tinclude them, though, and if you water-
cool your graphics card, you'll likely need to remove the stock
backplate too, as waterblocks often use different screws. It's quite
easy to create your own custom backplate, though, and we'd like to
thank CPC reader Murdoch McCrum for suggesting this guide in our
letters section last month. We'll be showing you how to use coloured
acrylic, along with spray paint and even a vinyl cutter, to create a
custom backplate with your own design. We'll also show you how to
safely mountit to the rear of your graphics card.

TOOLS YOU'LL NEED

- - -\
&
4 o
Masking and edging tape / Dremelorsaw /
www.ebay.co.uk Mosthardware stores

<y

Screws and plastic washers/
www.ebay.co.uk
Spray paint, primer

and clear coat /
Most hardware stores

Acrylicsheet /
wWww.ebay.co.uk

Vinyl cutter and vinyl /
WWW.Y0LO.Co.UK

T
1

7/ IDENTIFY MOUNTING POINTS

Locate the mounting points for your existing backplate or, in the case
of a cooler or waterblock without a backplate, locate the screws that
secure your coolerin place.

In thes SEED 0o wall B

M2 5 VT washer

2/ CHECK THREAD TYPE

We'll replace the existing screws with longer ones so they pass
through our acrylic backplate to hold it in place. Remove one to identify
the thread type. Alternatively, check the manufacturer’'s website. Our
EK waterblock used M2 threads.

2/ MEASURE SCREW LENGTH

Work out the required length of screw thread to pass through the
acrylic as well as the washer you'll be using as a standoff support.
We needed 10mm threads for our 3mm acrylic.



4 / MEASURE BACKPLATE AREA

Measure the area you need to cover on your graphics card. You can
use an A4-sized sheet of acrylic to cover most graphics cards, which
is fairly cheap.

5/ BUY ACRYLIC

We're using solid-colour acrylic, as you can spray over it with masking
to make a custom design. A thickness of 3mmiis perfect for the job.
Some eBay shops and retailers will even cut the sheet to size, but it
can be much more expensive.

6 / BUY SCREWS

Once you know the thread length of screws required, buy your
replacement screws. You'll have several head type options from
which to choose — we've opted for button-head screws with
hex sockets.

2/ MARK UP ACRYLIC

Measure the exact area of PCB you need to cover, then draw an outline
of this area onto the protective sheet on the acrylic, so you canuse it
asaguide.

7/ USE WASHERS

It'simportant to use washers to ensure the backplate sits evenly

and spaced away from components on the PCB. Measure the tallest
component on the PCB and use appropriately sized washers for your
screws, so they fit and clear the components.

9 / CUT TO SIZE
Now it's time to cut the acrylic sheet to size. You can use atable saw, a
Dremel on alow cutting speed or ahacksaw with a fine blade.
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10 / SAND BACKPLATE 11/ MARK UP SCREW HOLES

The edges will likely be rough, so use 800-grit sandpaper to smooth Measure the distances between the screw holes and mark them onto
them down. We'll be painting out backplate, but if you want to use the acrylic. Alternatively, remove your waterblock or cooler and use
bare acrylic, it's worth using finer-grit sandpaper, followed by flame the appropriate holes in the PCB to mark the positions directly onto
polishing using a mini blow torch. the acrylic.

12/ DRILL SCREW HOLES 12 / CLEAN PAINT AREAS
Use an appropriately sized drill bit to drill the screw holes. Use a slow Once you've sanded and drilled your acrylic sheet, clean the entire
speed and light pressure to ensure the acrylic doesn’t crack or melt. surface to prepare for the paint. Use warm soapy water and rinse it of f

thoroughly. From here, it's a good idea to use protective gloves as well.

USING MASKING

71/ APPLY MASKING 2 / SPRAY PLASTIC PRIMER

WEe'll covering the use of a vinyl cutter in later steps, but for now we're A plastic primer works like a normal primer, butimproves paint
using masking and line tape to create a mask to sit under the paint. adhesion on glossy plastic surfaces. Apply three light coats, sanding
This mask can then be removed to reveal a pattern. lightly with 1,000-grit sandpaper between them (after around ten

minutes of drying time) to achieve a smooth surface.



/ APPLY COLOUR COAT
We're using a black coat of paint over the coloured acrylic to provide
the best contrast, and to make the backplate look like an off-the-shelf
product. Apply as many coats as you need to ensure the acrylic colour
no longer shows through the paint.

N\

/ REMOVE MASKING
As soon as you finish spraying, remove the masking gently, pulling at
right angles to the paint to preventit from tearing. If necessary, use a
scalpelto separate the paint at the masking edges.

%

/ APPLY CLEAR COAT
A clear coatisn't absolutely necessary, but will help to protect the paint
and create a shiny, even surface. Apply three generous coats, allowing
each one to dry for 30 minutes, and then leave the panel to dry for at
least 24 hours.

=0

/ CREATE YOUR DESIGN
Using a vinyl cutter can help you to create more elaborate designs
with your masking than simple tape. You can even use vinylinstead of
paint to create an overlay on top of the acrylic.

/ USE TRANSFER TAPE
Transfer tape is essential when moving your newly cut vinyl design to
the acrylic. Place the adhesive side face down on the vinyl, and lift off
the pattern, so the adhesive side faces downwards.

/ APPLY VINYL PATTERN
Line up the vinyl so the patternis the right way around, then press it
firmly onto the acrylic. Use a credit card to wipe over the design with a
good amount of pressure before removing the transfer tape.

107
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/ USE VINYL MASK / SPRAY PRIMER AND COLOUR COATS
You can also use vinyl masking instead of masking tape, enabling With the masking materialin place, spray the plastic primer and
you to create far more detailed and accurate designs than doing it by colour coats in the same way as in steps 2 and 3 of the ‘Using
hand. You can use the same method as in step 2 to move the masking masking’ section.

material to your backplate.

/ REMOVE VINYL MASK / APPLY CLEAR COAT
The vinyl mask will come off in one piece, so start at one corner and Apply clear coat, asin step 5 of the ‘Using masking' section. You can
pullit off, taking care with any thin or complicated parts that have lots also apply clear coat over a vinyl pattern, as it helps to level out the
of bends and points. surface between the vinyl and acrylic, while protecting the vinyl

details and preventing edges from lifting.

v
~
9
/ APPLY WASHERS / SCREW BACKPLATE TO GRAPHICS CARD
We've used 3mm-high washers, with holes wide enough to allow our Finally, place the backplate onto the graphics card with the washers,
screws to pass through them. These washers can be purchased on and use the screws to secureitin place. BIFE

eBay in a variety of heights and widths.



COMMUNITY /FOLDING

Join our folding team and help medical research

Sam943 20000
DiddyDave 30000
Drexial 40000
Oniks 40000
Smartwasp69 50000
StoneColdJay 50000

WillTheVideoMan 100000

Matt_Livermore 200000

Folding@home uses the
spare processing cycles
fromyour PC's CPU and
graphics cards for medical
research. You can
download the client from
http:/ /folding.stanford.
eduandourteam’sIDis
35947.0nceyoupassa
significant milestone,
you'llgetyournameinthe
mag. You can also discuss
folding with us and other
readers online atthe
www.bit-tech.net forums.
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MILESTONES THIS MONTH

POINTS POINTS POINTS POINTS
MILESTONE MILESTONE MILESTONE MILESTONE

ashg1988

Nitro3d

reidmarc

Granby

whiskeyecho

~Jinx~

anadir

Faster[ac]

300000

300000

700000

800000

900000

2000000

2000000

2000000

TokerRizla

JonLancsLad

Mr_Blue_Jam

mort6dav3

kornvdd

Wibb

chubarker

davmonk

2000000

3000000

8000000

10000000

20000000

20000000

30000000

30000000

Jazajay

Aardwork

GWallace

clanseven

KevinWright

40000000

90000000

90000000

800000000

800000000

TOP 20 OVERALL TOP 20 PRODUCERS

RANK USERNAME POINTS
1 Doclonz 6,397,576,349
2 Nelio 4,144,016,553
3 HHComputers 3,541552,293
4 PC_Rich 2,877,149,584
5 piers_newbold 2,321,142,650
6 Lordsoth 1,980,502,837
7 Scorpuk 1,678,744,515
8 Slavcho 1,350,125,952
9 Unicorn 1,335,902,827
10 daxchaos 1111,306,567
n Laguna2012 1,088,330,781
12 coolamasta 1,008,368,694
13 apeman556 987,542,899
14 Desertbaker 882,828,016
15 KevinWright 818,551,883
16 clanseven 818,226,215
17 Roveel 653,319,645
18 BeezaBob 642,926,624
19 StreetSam 571,113,589
20  The_M2B 569,541,142

WORK
UNITS

267,309
462,713
84,834
126,630
100,460
138,808
47,835
53,164
50,940
33,255
43,960
190,492
44,660
39,175
45,303
17,324
1,452
28,371
90,251
73,077

RANK USERNAME

Doclonz
PC_Rich
Scorpuk
clanseven
Nelio
piers_newbold
daxchaos
Lordsoth
Slavcho
10 Laguna2012
n KevinWright
12 Desertbaker
13 apeman556

O 00 N O U1 b W N =

14 kcanti

15  GWallace
16 Unicorn

17 Allan_Smith

18  ggyenyen
19 Aardwork
20  Mr_Blue_lam

DAILY POINTS

AVERAGE
6,684,423
3,310,513
2,881,761
2,591,737
2,509,686
2,316,346
2,017,270
1867,870
1,665,854
1026,640
994,243
978,841
909,610
899,109
813,684
793,351
569,834
302,601
298,269
296,667

OVERALL
SCORE

6,397,576,349
2,877,149,584
1,678,744 515
818,226,215
4,144,016,553
2,321,142,650
1,111,306,567
1,980,502,837
1,350,125,952
1,088,330,781
818,551,883
882,828,016
987,542,899
299,747,103
98,481,453
1,335,902,827
223,678,655
27,081,434
95,954,736
8,453,684



Red Tesseract

Modders Nik Taylor and Jansen
Benoit had a mission to make
HP's Omen X case even more
extreme, adding customglass
panels, atemperature display and
afull PETG water-cooling system

110

EPE: What inspired you to

usethe HP Omen X case?

Nik and Jansen: It all started with
anideafrom one of our customers,
Arif Kara.He had a bold new case
that wasn’t yet out in the media or
being discussed in the computer
world. On first arrival, we saw this
cube, which we could only think
was some sort of server case —when
we got it out of the box, it was on
the floor in multiple pieces. After
further inspection, we realised that
this bizarre-looking thing was

actually HP’s latest top-end creation,

selling for over £500.
Arifknewthathe
wanted this case, but
he didn’thave any
idea how to make it
stand out from the
crowd —that’s where
we at ExtremePCUK
could help.

EPE: Where does the
name come from?
Nik and Jansen: With
the geometric shape of
the case,and ourlove
forthe Marvel
franchise,ithadtobe
called Red Tesseract.
The purpose of the
Tesseractistomakea
wish areality,and we
feel we made Arif’s

wish areality when he asked us for
atotally unique PC.The first feature
you'll notice when you see this
machinein person isthe three
super-brightlighting systems,
reminiscent of the Tesseract from
the Marvel films.

Firstly,there’san Auralighting
system running directly from
the RGBheader onthe Asus
motherboard, which supplies light
to the Phanteks reservoir, CPU
waterblock and graphics card
waterblock. Next we have NZXT’s
Hue+boxrunning the interior LEDs,
radiator fans and the UI, with the
temperatures displayed on our
custom-made mini screen onthe
back of the PC. Our third lighting
systemisbuiltintothe case and
provides RGB lighting for the front
logo and panel, making the
machinereally stand out. With
these threelighting systems,
the PC can have unlimited colour
variations,and it can alsobe setto
change colour according tothe
frame rate, temperatures or sound.

EPE:What specs did you choose?
Nik and Jansen: We decided to go
with the Core i7-7700K, as we knew
this powerhouse CPUhad enough
headroom to take us into the realms
of a5GHz clock speed. We also
water-cooled an Asus Strix GeForce
GTX 1080 Ticard with a Phanteks
waterblock, enabling ustorunthe
GPU core at 2GHz. We knew this
machine would smash all games at
Ultra settings. We also chose to go
with 32GB of G.Skill Trident
3200MHzRAM as it was in keeping
with all the top-end components.

EPE:What othermods

have youbuilt?

Nik and Jansen: We're always
working to try new ideas that
haven't been seen before. We're
currently working on two other

water-cooled PC builds, whichI
canassure you are different from
anything you've seen before. Watch
this space!

BPE:What difficulties

did you come across?

Nik and Jansen: The mainissue we
needed to overcome was the tiny
amount of space with which we
had to work. Getting all the water-
cooling gear and components

fitted into such a tight cube wasno
easy task. We were lucky with the
choice of a Phanteks reservoir and
pump combo, as there are two
different sizes from which to
choose. We went with the R160,
asit’s smaller than the other one,
butstill allows the pumptobe
mounted onthereverse side,and
then the whole unit can be mounted
ontheradiator.

The reservoir and radiator were
assembled outside of the PC,
including the hard piece of tubing
from the radiator to the reservoir.
Once this chunk of cooling, with the
Aurorafluid, was in place, there was
noturning back —there was noway
totesttheloop—-itallhadtoberight
first time. Anotherissue was getting
the mini screen working without
having a cable coming out of the
machine to connect to the graphics
card. To getaround thisissue, we
used an HDMI to USB 3 converter,
which allowed us to get power and
animage without connecting extra
cables to the graphics card.

EPE:How did you find

working with rigid tubing?

Nik and Jansen: We went with EK
PETG16mm tubing, as we find
working with it easier than with
other tubing. We always try to go
with thicker tubing for the wow
factor, but this choice does have its
advantages and disadvantages. We
alsowanted to make the tubing all






runin a similar direction, so
whichever angle youlook at the PC,
the tubing will be shapedina
similar fashion. Symmetryisa
must,and we love the challenge of
getting unique bends into arigid
tubing system.

EPE: What tools did you use?

Nik and Jansen: The main tool, and
the one we love the most, is our
Dremel. Thislittle gadget was used
tomodify the case for us tofitthe
screen,and tohold our custom
3D-printed grilles. The longest part
of the build process was getting the
custom, screwless glass made.The
original Omen X case has a sealed
metal front,and we couldn’t work
out why such a top-end PC case
wouldn't show the components
inside. The glass was sent to various
different specialists to have it
toughened, bevelled and the edge
painted just like a car windscreen.
This alltook around a week.

To enter your machine for possible inclusionin
Readers' Drives, your mod needs to be fully working
and, ideally, finished basedin the UK. Simply logonto
www.bit-tech.net and head over to the forums. Once
you're there, post a write-up of your mod, along with

some pics, in the Project Logs forum. Make sure you
read the relevant rules and advice sticky threads before
you post. The best entrant each month will be featured
here, where we'll print your photos of your project and
alsointerview you about the build process. Fameisn't
the only prize; you'll also get your hands on afabulous
selection of prizes - see the opposite page for details.
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With the glass fitted, we then
came across another issue. That case
panel usually curves around the
back of the machine, but there was
now an 8in gap we needed to cover.
We chose to go with custom
3D-printed grilles to cover this gap.
We designed the pattern onthe
grille tokeep in sync with the small
triangles on the front of the case.
The grilles are alsointerchangeable,
with a quick-release system. Once
youremove the custom parts from
the equation, the actual PC was built
inaround a day.

EPE:What didyoulearn

from the build process?

Nik and Jansen: We learned that
anything is possible when you put
your mind toit. Wehad a vision to
make this PC really stand out from
the crowd. It was a matter of making
itwork and working around any
problems that arise. We took a
gamble, but the result really paid off.

BEPE:Are you happy with theend
result,and is there anything you'd
do differently if you built it again?
Nik and Jansen: We absolutely
love the end result,and seeing
people’sreactions gives you a
feeling that makes all the problems
seem worthwhile.

Our highlight sofaris HP seeing
our creation and inviting us to
bringitto oneofits shows.It wasa
great feeling when the creators of
thistop-end case contacted us,as
our creation had such animpact
onthem.

If we were to build another
version of the Red Tesseract, I think
we would go with a mini projector
inone of the removable hard drive
trays.Because of the angle of the
trays, the projection would go
directly on the wall behind the PC.
We were going to putin a projector
initially, but there was really no
spare room or headers for the HDMI
connectors needed.

CPU Intel Corei7-7700K overclocked
to 5GHz

dlaphics Asu§ Strix GeForce GTX
1080 Ti, GPU overclocked to 2GHz

CaseHP Omen X

Memory 32GB G.Skill Trident
3200MHz

Motherboard Asus ROG Strix 2270
Gaming

Storage 2 x 500GB Samsung SSD
850Evo

PSU Corsair HX1200I

Cooling Custom water-cooling loop,
featuring Phanteks Glacier C350I
RGB CPU waterblock, Phanteks
Glacier G1080 RGB GPU waterblock,
Phanteks R160 Glacier reservoir, EK
PETG 16mm hard tubing, XSPC
Crossflow radiator, XSPC chrome tap
and drain, Mayhems Aurora 2 Coolant
Extras NZXT Hue + box with four

LED strips and RGB fans, custom
glass panel with vinyl, custom
3D-printed grille




We've teamed up with some of the world's leading PC manufacturers and retailers to offer
this great range of prizes to each lucky Readers' Drives winner. If your creationis featuredin the
magazine then you'll walk away with all of the prizes listed on this page, so getin your entries!

CorsairK/70 LUXRGBkeyboard withyour choice of switches

TOTAL VALUE £160inc VAT / MANUFACTURER www.corsair.com

The K70 LUX RGBiis a part of Corsair's LUX
flagship line of gaming keyboards,
featuring Cherry MX key switches

backed by alightweight, durable
aluminium frame and dynamic, multi-
colouredlighting. The USB pass-through portis
positioned for uninterrupted gameplay, and ready
foryour mouse or wireless headset adaptor. You can
also harness the power of CUE for sophisticated macro
programming and dramatic lighting effects and animations.

Meanwhile, 100 per cent
anti-ghosting with full key
CORSA[R rollover on USB helps to

ensure accuracy, so every
keystroke translates directly into accurate
gameplay. The contoured, textured FPS and MOBA
keycap sets keep youin control, while the Cherry MX key
switches give you a linear response and fast actuation. Corsair
will provide a keyboard with your own choice of Cherry MX
switches - both Brown and Red RGB models are available.

Alphacool water-cooling gear

VALUE £150inc VAT / MANUFACTURER www.alphacool.com, www.aqua-tuning.co.uk

Water-cooling hardware manufacturer

Alphacoolis offering a choice of £150- D U a

worth of its water-cooling components

to every featured Readers' Drives U n I n E

modder. The company is behind some

great products we've seenrecently,

including all-in-one liquid coolers and

externalradiators. For your prize, you x O O L
o ALPHACOOL ~ THE CODLING COMPANY

canselect from DIY water-cooling kits, | | r' [y e o)

the Eiswolf and Eisbaer all-in-one CPU

and GPU liquid coolers, as well as a vast

range of individual components, including waterblocks (pictured),

fittings, reservoirs, pumps and radiators. Alphacool also makes coolant,

tubing andfans, as well as modding and water cooling-related tools.




JAMES GORBOLD / HARDWARE ACCELERATED

SPRINGISINTHEAIR

And some big changes to the PCindustry are
coming withit, says James Gorbold

hat canItell you about the inner workings of the PC
. industry in April 2018? I'd imagine that most PC

enthusiasts would consider the launch of AMD’s 2nd
Gen Ryzen processors to be the biggest story this month. After
all, it’s that very story that adorns the cover of this mag, and
receives many pages of reviews and much analysis.

The 2nd Gen Ryzen CPUs are a big improvement over the
original chips. So much so, in fact, that if my current system
died, I'd be quite tempted to build a Ryzen system myself.
However,forthe wider PCmarket, the launch of Intel’s cheaper
H310,H370,B360 chipsets for Coffee Lake processorsislikely to
have alargerimpact.

Untilnow,therewasonlythecomparatively

popular 6GB version of the GeForce GTX 1060 still costs Scan
considerably more to buy than it did a year ago. That's a very
unusual situation in the tech market, as products such as
graphics cards typically devalue over time until they become
end-of-life. A few retailers have clearly got twitchy bum
syndrome over this slowdown, dropping their prices as they
become stuck with excessinventory, whichis a surefire way of
gaining a few sales, although it may hurt their bottom line.

If we truly have reached the peak of GPU-mining demand,
though, thesituationshould now getbetter for gamerslooking
toupgrade. That said, 'm still disappointed that neither AMD

nor Nvidia have announced any concrete
plans to release new consumer GPUs any

expensive Z370 chipset for Coffee Lake | Ne past few weeks have  time soon, or at least any products that can

CPUs, making mid-range, non-overlocked
PCs significantly more expensive than

seen the beginning of a

be discussed in publicyet.
That's not to say that both companies are

necessary. For instance, the Asus ROG Strix slowdown in demand for keeping still. Nvidia in particular was
B360-F Gaming motherboard will set you new GPUs from miners extremelyactivein April releasingthe DGX-2

back just £116 inc VAT, compared to £172 inc

VAT for the equivalent-spec Z370 board. The

only noteworthy features you'd lose are CrossFire and SLI
support, which is more or less a statistical anomaly in today’s
market and solargely irrelevant to the mass market.

Sticking with the topic of graphics cards, the past few weeks
have seen the beginning of a slowdown in demand for new
cardsfromcryptocurrency miners.Thistrendisapparent with
cards based on both AMD and Nvidia GPUs, although it’s
certainlynotanequaltrend.Forinstance,demandfortheever-
popular GeForce GTX 1080 Tiis still much higher than supply,
and there are still stock shortages inthe channel.

As of yet, card manufacturers haven’t really started to cut
prices yet, soit’s likely to be a while before we see a significant
drop in the price of retail graphics cards. As an example, the

deep learning supercomputer and Quadro

GVioo graphicscard. These productsare both
based on the Volta architecture, which Nvidia developed
specifically for deep learning and AI-a hugely profitable and
exciting marketplace.

Itmight not be exciting to all gamers, but the importance of
this market can't be overstated. It already accounts for over 20
per cent of Nvidia's revenue, making it the company’s second
biggest moneymaker after gaming. That figure will continue
to grow, plus it’s important to remember that the gaming
numbers are unusually high for the past few quarters thanks
tocryptocurrency miners.Notthata Volta-based GeForce would
make awhole lot of sense anyway, as its main feature — Tensor
cores—donothing for gaming. Even so,I'd prefer a slew of new
graphics cards to appear sooner rather than later. BPFIR
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RED EAGLE ™

GE2288HS' | GE24B8HS-B1* | GE2488HS-B2'* )

GE2788HS-BI* | GE2788HS-B2' * [24 "] [2 7"] [l ms] ' I

Panel TN LED /1920 x 1080 £

Response time 1 ms, 60Hz o

Features FreeSync™, OverDrive, ;
Black Tuner, Blue Light <
Reducer, Predefined and I
Custom Gaming Modes 6

Inputs VGA?, OVI-D, HOMI 3

Audio speakers and headhpone [as]
connector

Height adjustable -

TN LED / 3840 x 2160
1 ms, FreeSync™

OverDrive, Black Tuner,
Blue Light Reducer,
Predefined and Custom
Gaming Modes

Inputs OVI-D, HOMI, DisplayPort

Audio speakers and headhpone
connector

Height adjustable 13cm



=XS SYSTEMS °PRO GAMING

Gaming on the go

3XS LG15 Vengeance Pro

v Intel 8th gen Core i7 processor
¥" NVIDIA GeForce GTX 1060 graphics

v RGB lighting
» ' ¥ Mechanical gaming keyboard
. v  Super-thin; less than 20mm thick

GEFORCE NVIDIATitanV
Nl \ Perfect for VR and 4K

NVIDIATITAN Vis the world’s most powerful
graphics card. Incredible computing horsepower
and groundbreaking NVIDIA Volta™ architecture
give you the power to accomplish things you
never thought possible.

(o>

&

Spec your perfect laptop today

Corsair Vengeance RGB
corsaiir  Stunning RGB, striking speed
Customise the look of your PC with vibrant
RGB lit DRAM modules from Corsair. Choose
the colour pattern of each module for the
ultimate in style and individuality. Optimised for
the latest Intel Z370 and X299 motherboards.

=

© scan.co.uk/3xs- 01204 47 47 47

intel" Intel® 8th gen Core™ processor
L_, family with up to 6-cores
Introducing the new and improved

8th generation Intel® Core™ family.

Benefit from up to 50% more cores than
previous generation Intel Core processors
for additional performance.

idiaries in the U.S. and/or other countries.

Intel, the Intel Logo, Intel Inside, Intel Core, and Core Insidi

e trademarks of Intel Corporation or its subsi



