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20   AMD Radeon R9 295X2 
AMD combines two top-end GPUs 

and an Asetek liquid-cooling system 

on the same PCB, in an incredible 

feat of engineering. Is it worth over 

a grand though? Check our review 

to find out.

40    Monitor Labs 
We put 12 of the latest displays 

through their paces, from 24in 1,920 x 

1,080 panels to 27in 2,560 x 1,440 

screens, to find the best monitor for 

your desk.

64    Mini-ITX head to head 
We ask Scan and AWD-IT to build 

a mini-ITX system, and the results 

are spectacular. 

80    Titanfall 
Does the final version of the titanic 

multiplayer FPS live up to the 

promises of the previews? Rick 

Lane finds out.

Cover story

90  Build your dream PC 

PC modding is booming right now, 

with more and more folks giving their 

computers a unique touch, and cases 

moving on from the generic black 

box too. If you want to go make your 

system stand out, this month’s cover 

feature is for you. 

        We’ll use water cooling and rigid   

 tubing, plus Parvum Systems’ latest  

 acrylic case, to create an overclocked  

 dream PC you can build in a   

 weekend. We’ll cover every step too,  

 so even if you haven’t built a custom  

 water-cooling loop before, we’ll   

 show you it’s done, while keeping   

 your system both cool and quiet. The  

 end result is a stunning PC that costs  

 less than £2,500, yet still offers   

 amazing performance for both 2D   

 workloads and gaming.

86    Forgelight 
We chat to MMO pioneer Sony Online 

Entertainment about the engine used 

in Planetside 2 and EverQuest Next.

88    Legalising the iPod 
 Jim Killock welcomes some new 

upcoming changes to copyright law.

100    Steam Early Access 
Rick Lane analyses how Steam’s 

Early Access scheme has changed 

the ways that games are developed, 

and what we expect for our money.

102    Hobby tech 
Gareth Halfacree shows you how to 

set up an NFC power switch, enabling 

you to turn on your PC by waving your 

hand, and also takes you through the 

process of reusing vintage keycaps 

on a modern keyboard. 

110    Make your own 
coloured coolant 
Antony Leather shows you how to 

mix both opaque and transparent 

colours, and even create aurora 

effects, in your water-cooling loop.
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O P I N I O N

OCULUS GIFT
Ignore the naysayers; Facebook’s purchase of Oculus Rift has the  

potential for something really great, argues Ben Hardwidge

B E N  H A R DW I D G E  /  FROM THE EDITOR

Y
ou know a technology is huge when its news 
overshadows celebrity gossip. On the night that 
Facebook announced its plans to buy Oculus Rift for a 

cool $2 billion (see p14), Gwyneth Paltrow and Chris Martin also 
announced their break-up. The latter would normally be the 
bigger story, and it undoubtedly was in some (in fact, probably 
most) media circles, but the buzz on my Twitter feed was all about 
the Oculus Rift buyout. I undoubtedly follow more tech folks than 
celebrity gossip chatterers, but there’s little doubt that Oculus 
Rift, the homebrew VR project that received successful funding 
on  Kickstarter in 2012, is now massive.

You could tell that from the long, snaking 
queues of gamers at gaming conferences and 
trade shows, eager for a chance to just have a 
go on one. You could tell that from the way id 
Software co-founder, and Doom and Quake 
godfather, John Carmack, jumped ship to join 
the Oculus team, after decades at id. You could 
tell that from the fact that Facebook, the 
biggest social media business in the world, 
has just forked out $2 billion for it. Let that sink 
in for a minute. A startup firm that needed Kickstarter funding 
just to produce a dev kit less than two years ago is now worth $2 
billion. That’s just incredible.

The Internet seemingly erupted after the news broke. It wasn’t 
just that the news came out of the blue, taking us all by complete 
surprise. The main issue was that Oculus Rift had seemingly sold 
out to the man. Minecraft creator Markus Persson announced 
he was cancelling his plans for an Oculus Rift Minecraft project, 
and all sorts of memes and parodies started appearing, often 
based on the comedy value of John Carmack working on a VR 
version of Farmville. 

There was also plenty of resentment, based on the principle 
that a firm that had been funded by the crowd-sourced 

investment of gamers and enthusiasts had seemingly turned its 
back on us. In fact, plenty of folks are calling for Facebook to 
refund the initial investment to Oculus’ Kickstarter supporters.

But I think these attitudes are naive. Supporting a Kickstarter 
project is a risk. It’s neither a pre-order, nor a shareholder 
investment. It’s simply a way to provide money to hopefully 
achieve the stated goal of the project. In this case, the goal was 
to produce a dev kit. Oculus Rift got the money, and produced the 
dev kit. That’s all it needed to do. Kickstarter supporters don’t own 
any of the company, or the rights to the product.

And don’t think for a minute that Facebook is really planning 
to use the technology that’s just cost it billions 
of dollars to create a VR version of Farmville 
or Candy Crush Saga. I don’t like everything 
about Facebook, but I do like the fact that it’s 
prepared to invest properly in technology 
until it works. Its main advantage over 
MySpace at the beginning was that it didn’t 
crash constantly, and it also waited several 
years before it started properly taking 
advertising revenue. 

Remember when everyone said that Facebook’s purchase of 
Instagram would be the end of the latter? The reality is that 
Facebook left Instagram to do what it does best for over a year 
before it introduced advertising. I suspect, and hope, that 
Facebook has similar plans for Oculus Rift. 

The Rift was set to be a revolutionary gaming device, and it 
could still well be. In fact, with all the extra investment, it’s likely 
to be even better. 

There’s also no reason why it can’t be both a gaming device 
and a social media device – with Facebook’s input and investment, 
it has the potential to be the gadget that makes the sci-fi reality 
of social VR worlds a reality, and that’s very exciting. Oculus Rift 
isn’t over now; it’s really only just beginning.   

Ben Hardwidge is the editor of Custom PC. He likes PCs, heavy metal, real ale and Warhammer 40,000.   editor@custompcmag.org.uk    @mandogfish

Some folks are calling for 

Facebook to refund the 

initial investment to 

Kickstarter supporters
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O P I N I O N

TECH SCAMMING
Tech-savvy folks should swap their eye rolling for  a bit of empathy  

when it comes to scam victims, argues Tracy King

T R ACY  K I N G  /  SCEPTICAL ANALYSIS

T  he best part of being sceptically minded is that I’m 
hard to scam. Don’t take that as a challenge, but it’s 
safe to say that I’m not the target market for Nigerian 

princes, phishing emails from ‘my bank’ or pyramid schemes. 
It’s easy to dismiss those who fall for these types of cons as 

stupid, but they deserve empathy as victims of crimes 
committed in an arena where they aren’t best equipped to 
fight. If you fix your parents’ computer, as I do, you’ll know. 
Those Yahoo taskbars didn’t come from nowhere, Mum, and 
no you haven’t ‘deleted Windows’. A lot of people simply aren’t 
experienced or well-read enough where it counts to know 
what’s dodgy.

So although we can at least roll our eyes 
(while simultaneously feeling at least a little 
bit sad on their behalf) at the extreme  
naivety shown by victims of poorly spelled 
outlandish Nigerian fake widows, there’s no 
room for schadenfreude when it comes to 
those forking over money to legitimate-
sounding businesses.

I’m talking about those evil call-centre 
scammers who phone your grandmother 
purporting to be from Microsoft and charging a few hundred 
quid to ‘fix’ security flaws they themselves have installed 
remotely. Microsoft reports some 16 per cent of British 
households have received a call like this, with 20 per cent of 
them falling for the scam. 

I’ve had that call twice – both times I swore at the guy and 
slammed down the phone, although I did later consider 
whether the callers themselves are scammed into believing 
they work for Microsoft. 

It’s unlikely, of course, but you never know. Some 
householders go further, trolling the caller by forcing them to 
waste their time for hours on end. 

The best course of action, though, is to get as much 
information as you can and report it to Trading Standards, 
because at long last there has been a prosecution. 

In March 2014, Mohammed Khalid Jamil from Luton was 
sentenced to four months, and tens of thousands of pounds 
in fines and court costs, for running a Microsoft security  
scam. He hired call-centre workers in India to carry out the 
work rather than getting his own hands dirty, then not 
surprisingly, blamed them for the fraud, although he did plead 
guilty in the end.

One of the difficulties in getting such prosecutions is the 
slow pace at which the law moves. The Internet changes 

constantly, new scams emerge with new 
technology and international access, and the 
law often finds itself unable to keep up with 
these changes. 

Meanwhile, Dell is currently in hot water 
for charging British PC buyers £16.50 to install 
Firefox. Here comes the eye roll again. 

Yes, these customers would know better  
if they were us, but they aren’t, so I’m inclined 
to cut them some slack because, again, you 

should see my Mum’s desktop. 
It is, of course, against Mozilla’s licensing agreement to sell 

the browser, but Dell’s defence is that it’s charging for its time. 
I may be strung up in the court of geek opinion here, but I think 
Dell may have a point. 

If Dell is on unethical ground, I think it’s in the amount it 
charges, not the action of asking for a fee in return for installing 
free software. 

If anyone except my Mum asks for help with their computer, 
I expect at least a beer in return, if not eternal gratitude. 
Perhaps Dell should relabel it as a ‘saving you from IE’ fee. Then 
we’d all pay.   

Gamer and science enthusiast Tracy King dissects the evidence and statistics behind popular media stories surrounding tech and gaming    @tkingdoll

Some householders 

go further, trolling the 

caller by forcing them  

to waste their time for 

hours on end
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F E E D B AC K

Letters

WHEN’S THE NEXT MAG COMING OUT? 
Issue 130 of Custom PC will be on sale on Thursday, 

22 May, with subscribers receiving it a few days 

beforehand. Visit http://tinyurl.com/CPCDates to see 

the release dates for the rest of the year.

Window to the soul
Hi, I’ve been a subscriber to your 
mag for two years now, and can’t 
wait for it to drop through the 
letterbox. I completed my first build 
a year ago, but I’ve recently caught 
the modding bug and was 
wondering if you could tell me 
where I could purchase a windowed 
side panel for my Carbide 300R. 

I like this case, and don’t really 
want to swap everything over into  
a new case. 
SIMON DOCHERTY 

Ben replies: Thank you for your kind 

comments on the mag Simon. I’ve 

been in touch with Corsair about a 

windowed side panel for the Carbide 

300R, and was told that the part is 

available separately, but only in the 

USA, and not in the UK. However, as  

a one-off (but stressing that this won’t 

be possible for everyone), Corsair 

reckons it should be able to sort you 

out with one over here - we’ll see what 

we can arrange for you.

Water-cooling help
Greetings, oh great and wondrous 
drain on my bank balance! Because 
of your magazine, I’ve been playing 
around with my PC, overclocking 
and constantly striving for cabling 
perfection. Unfortunately, though, 
I’ve breached my water loop’s ability 
to cool my Core i7 when it’s folding at 
its best overclock. I’ve loved the How 
To guides about all the water-
cooling hardware, and I’ve decided 
to make a custom build based on a 
fully Perspex case I bought 14 years 
ago, which is still great, but not big 
enough to hold a decent radiator. 
However, after researching several 
blogs and websites, I’m getting 
conflicting views about where to 
put which parts on a loop, as well as 
how many loops to use and, if you’re 
using multiple loops, which parts 
should go in which loops. 

Can you please do a How To  
guide about the design stage of 
building a custom water-cooling 
system?. I have no problem with  
the build stage, as I used to be an 
electronics test engineer and have 
built rigs with compressed air and 
vacuum accentuators, so pipework 
isn’t new to me.
KEN SMITH

�CATFLAPS ON FOLDING@HOME!�

Ben replies: It’s certainly been a while 

since we did a basic water-cooling 

guide – if you can get hold of a copy, 

Issue 107 from 2012 has a guide to 

fitting waterblocks, and another guide 

to mounting pumps and radiators. 

However, I think you’re right – it’s about 

time we did a proper guide on where to 

mount the various parts, and which 

components to put on multiple loops 

and so on. I’ll have a chat to Antony 

about it and see what we can come up 

with. Also, thanks for your contribution 

to our folding team!

Do all-in-one liquid 
coolers leak?
I’m a recent subscriber to your mag 
(for eight issues). I’m enjoying 
receiving it every month, and it has 
been a great help as I’m building my 
first gaming PC. I’m very into 
ordering my components and 
peripherals, and believe I have a good 
system so far, and some good parts 
ready for ordering. The build will 
contain a Core i5-4670K, a Corsair 
750D, an Asus Maximus VI Hero, an 
MSI GTX 770 graphics card, a Corsair 
RM 750W PSU, an SSD, a 2TB hard 
drive, Corsair’s Link interface, 8GB of 
Corsair Vengeance Pro 2,400MHz 
RAM, and a few fans and so on to  
doll it up. 

I’m not sure if I’ll be overclocking 
the CPU, but most likely will, and I’m 
having great difficulty picking a CPU 
cooler to accompany the above. I’d 
prefer to go with water cooling over 
air cooling. I’m thinking along the 
lines of Corsair’s H80i (to work with 
the Link interface) but, and you’ve 
probably heard this before, I’m 
concerned with possible issues with 
water cooling, such as leakages. I 
know they’re self-contained, but I’ve 
had little luck finding anything 
about their reliability, and whether 
many people have issues with them 
leaking or going faulty. 
DAVID ROBINSON

Ben replies: That sounds like a fine 

system David and, if you do end up with 

a liquid cooler, you should certainly 

Please send us your feedback and correspondence to  
letters@custompcmag.org.uk

Windowed panels 

for Corsair’s 

Carbide 300R are 

available separately 

in the USA, but not 

in the UK
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have a go at overclocking your CPU. I 

completely understand your concerns 

about water cooling – to the outsider, 

the idea of pumping water over 

electrical components seems akin to 

lighting a fire next to a leaking gas pipe. 

Also, with a custom water-cooling loop, 

as featured in our cover PC this month, 

there’s certainly a risk of leakages if 

parts aren’t connected properly.

However, all-in-one liquid-coolers 

are deliberately designed to avoid 

leakages, eliminating the potential for 

user error as much as possible. Not 

only are they self-contained, but the 

tubing is foolproof and secure too – 

there’s no worry about tubing slipping 

off a barb in the same way as in a 

custom water-cooling loop. I’ve been 

using a Corsair H80 in my main PC for 

over two years now, and I’ve never had 

to worry about leaks. Corsair also 

guarantees its liquid coolers for several 

years of operation, and of course, that 

doesn’t mean that there are never any 

problems, but they’re about as risk-

free as you can get. I say go for it.

Missing SSD review
I’ve just purchased the latest edition 
of the magazine, and downloaded it 
to my iPad. I was looking forward to 
reading the tests on the current 
batch of SSDs, only to find that p53 is 
not the Samsung Pro, but an advert 
for a computer company. I’m 
somewhat disappointed at the 
mishap; I know the magazine is 
cheaper digitally, but missing pages 
from an edition to keep costs down 
is a bit much! Great mag though; 
didn’t want to buy the Samsung Pro 
SSD anyway.
TERRY WOODS

Twitter highlights
Follow us on Twitter at @CustomPCmag

DbaHenderson Subs cover rocks, as 

does the content. 

Ben: Thank you!

TheNo1Hozza I’ve been a subscriber 

since issue No2 and I’m loving the new look, 

thanks to all for the hard work put in issue after issue.

Ben: You’re very welcome – glad you like the new look!

Grove_Armada Missed the Doom tweets. What 

do I remember? Cheat codes! idkfa iddqd. Also, 

spending hours trying to find all the secrets.

PixieNinja23 My search for @CustomPCMag 

continues – no signs @tesco but they have me 

covered for Total Carp, Sporting Gun and Caravanning.

Tesco @PixieNinja23 By the looks of things, the 

store don’t stock it. But I’ve made a request for 

them to do so. Ref: 16434283 #HopeThisHelps

Ben: Looks like Tesco is on the case, but if you continue 

to have trouble tracking us down, it’s well worth 

considering a subscription (see p34).

We asked
CustomPCMag Nvidia’s just announced a dual-

GPU Titan card, with a US price of $2,999. Lust-

worthy or just plain silly? Let us know your thoughts!

You replied
smalltown2k For $3K(!) Do you even need  

to ask?

TobyJKing If you had that kind of cash? Of 

course you would!

DomMoass No way, I could get four 780 Tis  

for that.

Ben replies: I’m not quite sure how this 

happened Terry, but you’re right. I 

spotted this error in the digital edition 

on proofing, and flagged it up, but it 

looks like it wasn’t sorted out, for 

whatever reason. Anyway, I’ve emailed 

you a PDF of the missing Samsung 

840 Pro review, and will happily also 

send the PDF to any other readers who 

bought the digital edition, if they drop 

me a line.

Elite frontier
I like the fresh look of the new 
design, and I love the new layout  
of the Elite hardware section. 

However, the best LGA1150, 
LGA2011 and Socket FM2 
components aren’t listed any more. 
These balanced the other sections 
well when you looked at everything 
(budget build, mid-price build and 
performance build) as a whole.
CHRIS ROGERS

Ben replies: We deliberately removed 

the sections for the best LGA1150, 

LGA2011 and Socket FM2 components, 

because we felt they either needlessly 

repeated the information in one of the 

PC builds, or because the definition of 

‘best’ was variable. For example, the 

Gigabyte GA-Z87-UD3H is better than 

the MSI Z87-G45 Gaming in terms of 

specs, but the latter is better value for 

Greetings, oh great  

and wondrous drain  

on my bank balance!

Send your feedback and correspondence to   letters@custompcmag.org.uk

money if you don’t need some of the 

high end features. This can change 

though – if enough readers demand 

these sections back, we’ll certainly 

consider reinstating them. 
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CO M I N G  S O O N  /  NEW KIT

Incoming

Nvidia announces dual-GPU Titan
If you thought the price of AMD’s new Radeon R9 295X2 (see p20) 

was bordering on the silly side, then brace yourself for complete 

bafflement. Nvidia has just announced its 

latest top-end graphics card, which comes 

with a whopping $2,999 price tag (That’s 

£1,808 at the current exchange rate). The 

new GeForce GTX Titan Z sports two Kepler 

GPUs with 6GB of memory each, resulting 

in a colossal count of 5,760 stream 

processors and 12GB of memory on a 

single card. 

Nvidia also claims that, unlike previous dual-GPU cards, the 

Titan Z features tightly tuned GPUs, which run at exactly the same 

speed, with dynamic power balancing, so that neither GPU creates 

a bottleneck. Plus, if you thought 4K monitors were a little on the 

pricey side, according to Nvidia, the new card is 

‘engineered for next-generation 5K and 

multi-monitor gaming’. Introducing the new 

card, Nvidia head honcho Jen-Hsun Huang 

said, ‘If you’re in desperate need of a 

supercomputer that you can fit under your 

desk, we have just the card for you.’

We take a look at the latest newly announced products

DirectX 12 unveiled
Believe it or not, it’s now been nearly six 

years since DirectX 11’s debut, but Microsoft 

has just unveiled its plans for the next 

iteration of the API at the Games Developer 

Conference (GDC) in San Francisco. 

Interestingly, unlike the past ten years’ worth 

of releases, you won’t need support for a 

new shader model to gain access to the new 

features. Instead, the new API is focused on 

streamlining, reducing the API overhead and 

improving performance. 

As DirectX 12 takes advantage of current 

unified shader GPU architectures to 

implement its new features, it will also run 

on lots of current and older hardware. Nvidia 

has said that any of its GPU from Fermi 

onwards will support the new API, and AMD 

will support it on any GPUs with the Graphics 

Core Next (GCN) architecture. DirectX 12 will 

also be supported by the Xbox One. We’re 

planning a full feature on DirectX 12 soon, 

but in the meantime, you can read James 

Gorbold’s thoughts on it on p122.

Crytek adopts 
Mantle
Crysis developer Crytek has just 

announced support for AMD’s new Mantle 

API, a feature supported by AMD’s latest 

GPUs, which streamlines communication 

between the CPU and GPU. The new 

partnership between AMD and Crytek will 

see Crytek integrating Mantle into its 

CryEngine technology. ‘By integrating 

AMD’s new Mantle API, CryEngine will gain 

a dimension of “lower-level” hardware 

access that enables 

extraordinary efficiency, 

performance and hardware 

control,’ said Cevat Yerli, 

Crytek founder and CEO.

Facebook buys 
Oculus Rift
Facebook has bought VR 

startup Oculus Rift for the 

whopping sum of $2 billion. 

‘Virtual reality was once the dream of 

science fiction. But the Internet was also 

once a dream, and so were computers and 

smartphones. The future is coming and we 

have a chance to build it together,’ said 

Facebook founder Mark Zuckerberg. Details 

of Facebook’s plans for Oculus have yet to 

be revealed, but Minecraft creator Markus 

Persson isn’t happy, stating on Twitter that  

‘we were in talks about maybe bringing a 

version of Minecraft to Oculus. I just 

cancelled that deal’.

New Intel CPUs

Intel has just lifted the lid on loads of its goodies planned 

for this year, several of which are aimed squarely at the 

enthusiast market. Firstly, a new Pentium chip is on the 

way but, unlike recent chips to use the veteran Pentium 

brand, this one will be multiplier-unlocked. That’s potentially great news for overclockers on a 

tight budget. Meanwhile, at the other end of the scale is Intel’s first 8-core desktop CPU, which 

will be supported by a new chipset called X99, and will also be the first platform to support 

DDR4 memory. Finally, Intel has also announced that it has addressed the problem with sub-

par TIM under the heatspreaders of its mainstream unlocked CPUs, which has caused all its 

LGA115x CPUs from Ivy Bridge onwards to get very toasty when overclocked. The new chips, 

codenamed Devil’s Canyon, will feature new TIM and packaging materials.
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I  
Intel’s SSD 730 replaces the SSD 530 

as its flagship consumer solid state 

drive, swapping the SandForce SF-2281 

controller in favour of an Intel controller from its enterprise 

business. Intel has overclocked it by 50 per cent and has 

also increased the NAND bus speed by 20 per cent to 

heighten burst performance, while tweaking its firmware  

for consumer workloads. 

The NAND is also Intel’s ONFI 2.1 20nm MLC flash 

memory. Intel has opted for dense 128Gb dies, so each of 

the controller’s eight channels is populated with just two 

dies in this 240GB model. This isn’t enough to saturate it, so 

write performance suffers compared to the 480GB drive. 

Meanwhile, endurance for the 240GB model is rated at 

50GB/day of writes for five years (91TB total), the same as 

OCZ’s Vector 150. 

The SSD 730 has very high 1.5W idle power consumption 

though. As other modern SSDs are capable of sub-0.1W 

idle power consumption, the SSD 730 

isn’t suitable for mobile use. 

Meanwhile, AES 256-bit encryption 

is supported, but the TGC Opal 2.0 

specification sadly isn’t. On the plus side, 

two capacitors on the PCB will flush any 

cached user data to NAND in the event of 

power loss.

The drive has excellent sequential 

read speeds, however, hitting 524MB/

sec in AS SSD. Sequential write speeds 

max out at 275.5MB/sec though – nearly half the speed of 

the Samsung SSD 840 Evo. Random read speeds in AS SSD 

are 9MB/sec faster than the SSD 530, though, and on a par 

with the Samsung SSD 840 Pro. At high queue-depths, 

however, the SSD 730 far exceeds the random performance 

of the SSD 530 and SSD 840 Evo, especially with read 

operations. This clearly demonstrates the SSD’s 

enterprise background.

Real-world performance is up too – it’s quicker than the 

Evo 840 in the PCMark 7 Starting Applications test, but the 

Evo is faster in the gaming test. 

The SSD 730 is also the fastest drive 

for Windows 7 64-bit boot times, 

although the difference between the 

results is small. Intel also claims its new 

drive makes a fearsome combination 

when paired with its storage controller in 

RAID 0 configuration. 

However, while we found scaling with 

two drives to be good in our synthetic 

tests (100 per cent with sequential 

writes, for example), we saw similar 

results with the 840 Evo too.

Intel SSD 730 240GB /£177 inc VAT

Factory overclocks and high endurance

SUPPLIER www.scan.co.uk

/SPECIFICATIONS

Interface SATA 6Gbps

Nominal capacity 240GB

Formatted capacity 223.57GB

Controller Intel PC29AS21CA0

Cache 2 x IMFT 256MB DDR3-1600 

Memory 8 x Intel 32GB 20nm ONFI 
2.1 MLC NAND

Warranty Five years (max 50GB/
day host writes)

S O L I D  STAT E  D R I V E

A S SSD
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Intel has 

overclocked the 

new controller  

by 50 per cent 

HOW WE TEST
PAGE 32

VERDICT

Solid speed and high 

endurance, but too expensive 

for most people

OVERALL SCORE

68%

SPEED 

38/50
BANG/BUCK 

18/30
£/GB 

12/20

Conclusion
While Samsung’s 840 Evo 250GB and 840 Pro 256GB are 

available for £100 and £140 respectively, the Intel SSD 730 

240GB’s £177 price tag is highly unappealing. The OCZ 

Vector 150 240GB is also faster, a little cheaper and has 

the same impressive endurance rating, so this drive is only 

worth considering if you require very high endurance and 

power loss protection.

MATTHEW LAMBERT



18

R E V I E WS  /  NEW KIT

C  
rucial’s M500 has plenty of features, but it isn’t 

that quick. The new M550, however, combines 

those features with a speed boost. The M550 

again uses a Marvell controller, but it’s been upgraded from 

the popular 9187 to the newer 9189. It’s a similar 8-channel 

design, but with more bandwidth and better power 

efficiency, in part due to support for LPDDR cache. 

Again, there’s support for the Opal 2.0 and IEEE 1667 

encryption standards, and the drive also benefits from 

power loss protection.

Crucial has stuck with the same 20nm IMFT NAND too. 

However, instead of using dense 128Gb dies throughout, 

64Gb dies are used in the 256GB drive and below. This 

increases the number of dies per 

controller channel, improving 

performance. Consequently, both 

the 256GB and 512GB drives have 

the same number of dies per channel, 

so performance is virtually identical. 

The M550 has a high 72TB endurance 

rating too, although there’s only a 

three-year warranty.

Sequential speeds hover around 

520MB/sec for reads and 480-500MB/sec for writes. 

Samsung’s SSD 840 Evo is a little faster overall in 

CrystalDiskMark, and a little behind in AS SSD, but it  

relies on TurboWrite – the M550 will have more  

consistent performance with very large files. There’s a big 

improvement from the 240GB M500 to the 256GB M550 

too, thanks to increased controller saturation.

Meanwhile, random reads are faster by around 5MB/sec, 

while writes are little different to the M500, as they’re still 

a touch faster than the SSD 840 Evo (reads are slower, 

however). At high queue depths, random 

performance fully exceeds the Evo, though, 

and also improves significantly on the 

M500’s results. 

Real-world performance is solid too. The 

M550s have some of the best results we’ve 

seen in the Starting Applications workload, 

exceeding 120MB/sec where the M500 

managed just 87.9MB/sec. Gaming results are 

strong too, although the SSD 840 Evo has a 

clear lead here. The M550’s Windows boot 

times are slightly faster than the 840 Evo and 

the M500, although only by up to half a second.

Finally, the M550 handles our strenuous 

mixed workloads Iometer test well, with the 

256GB drive being a whole 15 per cent quicker 

than the 240GB M500. Both drives score over 

Crucial M550 SSD 256GB  
and 512GB /£117 inc VAT (256GB), £240 inc VAT (512GB)

Crucial introduces faster Marvell-based SSDs

SUPPLIER www.ebuyer.com

/SPECIFICATIONS

Interface SATA 6Gbps

Nominal capacity  
256GB; 512GB

Formatted capacity 
238.47GB; 476.94GB

Controller Marvell 
88SS9189

Cache 512MB  
LPDDR2-1066

Memory 16 x 16GB/16 x 
32GB IMFT 20nm MLC 
NAND

Endurance 72TB total host 
writes

Warranty Three years

S O L I D  STAT E  D R I V E

40,000 IOPS – performance usually found from pricier, 

professional-level SSDs such as the OCZ Vector 150.

Conclusion
The M550 brings clear performance advantages over the 

M500, while maintaining its excellent feature set. At 49p 

and 50p per formatted gigabyte, the 256GB and 512GB 

drives are equally good value for money too. At current 

prices, however, Samsung’s SSD 840 Evo offers the best 

bang for your buck, being quick and very well priced, and 

with limitations that will only concern hardcore users. That 

said, it’s a close battle, and it will only take a modest drop in 

price for the M550 to beat the 840 Evo into submission.

MATTHEW LAMBERT
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VERDICT

A cracking SSD range, combining 

the M500’s solid feature set with 

performance that’s on a par with 

the best SSDs around.

OVERALL SCORE

83%

SPEED 

44/50
BANG/BUCK 

23/30
£/GB 

16/20

The 256GB and 

512GB drives have 

the same number 

of dies per channel

http://www.ebuyer.com
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A  
sub-par cooler led to AMD’s R9 290X 

gaining a reputation for being too 

hot and loud, despite 

being competitively priced at 

launch. Now, however, AMD has 

put two of these GPUs onto a 

single dual-slot card. ‘What?!’ we 

hear you shout, but the company 

is quite confident about this 

strategy. Unlike the original R9 

290X, you see, the R9 295X2 is a 

masterpiece of engineering, and 

we should hope so too, given that 

you’ll be paying over £1,000 for the 

privilege of owning what is, for now, the fastest single card 

on the planet.

Obviously, this niche, exclusive card is reserved for a lucky 

few. It’s supplied in a padded metal flight case and it’s liquid-

cooled. The card is wrapped in a very high-quality anodised 

aluminium shroud and metal backplate, and its fan and 

Radeon logo on the side light up red. 

It’s arguably the best looking reference 

card we’ve ever seen.

In terms of specs, the R9 295X2 

comprises two fully functional 28nm 

Hawaii GPUs, and will be marketed as 

having 8GB of memory and 5,632 

cores, although the correct way to 

think of it is 2 x 4GB of memory  

and 2 x 2,816 stream processors. 

Amazingly, clock speeds haven’t been sacrificed at all. The 

memory runs at 5GHz effective, while the GPUs have even 

been overclocked very slightly from 1,000MHz to 1,018MHz.

The card has a true dual-slot design too, although it’s very 

long and you’ll also need to consider placement of the liquid 

cooler. Courtesy of Asetek, the cooler consists 

of two pump units (one strapped to each GPU), 

thick rubber tubing and a slimline 120mm 

radiator with a standard fan. The card’s own fan 

takes care of cooling the memory and VRMs, 

which have their own heatsinks. The R9 295X2 

has an eye-watering TDP of 500W though. 

There are two 8-pin connections, and you’ll 

need to ensure your PSU can supply 28A to 

each one on separate 12V rails.

On the PCB is a large PLX chip, which allows 

the GPUs to communicate. AMD has also 

moved from 2Gb memory chips to 4Gb ones, 

halving the number of chips needed per GPU 

from 16 to eight. Each GPU has its own 5+1 

power phases as well. Meanwhile, with four 

mini-DisplayPort connectors and a DVI-D 

AMD Radeon R9 295X2 /APPROX £1,050�£1,100 inc VAT

Ludicrous doesn’t even cover it

SUPPLIER Not yet available

/SPECIFICATIONS

Graphics processor 2 x AMD 
Radeon R9 290X, 1,018MHz

Pipeline 2 x 2,816 stream 
processors, 2 x 64 ROPs

Memory 2 x 4GB GDDR5, 
5GHz effective

Bandwidth 2 x 320GB/sec

Compatibility DirectX 11.2, 
OpenGL 4.3, AMD Mantle

Outputs/inputs 4 x mini-
DisplayPort, DVI-D

Power connections 2 x 
8-pin, top-mounted

Size 307mm long, dual-slot

G R A P H I C S  C A R D

connection, the card can output to up to six displays through 

Eyefinity. The R9 295X2 also supports all of AMD’s latest 

technologies, including Mantle, TrueAudio, and ZeroCore.

Performance
It may be ludicrously expensive, but the R9 295X2 has 

some serious firepower up its sleeves. Our 2,560 x 1,440 

tests are usually enough to challenge top-end cards, but 

this card laughs in their faces. It even manages to sustain 

over 60fps in Crysis 3 (as it does in every game), where 

the GTX Titan Black only managed 39fps. Scaling is also 

excellent; compared to the R9 290X, it offers almost double 

the performance in every test.

Where the card comes into its own is in the Ultra High 

resolution tests though. Whether using three 1080p 

screens or a 4K one, the R9 295X2 remains playable and 

smooth every time, whereas single-GPU cards often 

struggle to maintain even 25fps. The difference in 

experience is huge and obvious as a result. Scaling is 

again very good at these resolutions – in Crysis 3 at 4K, for 

example, the card produces exactly double the minimum 

frame rate of the R9 290X.

The 4K results are especially interesting. Previously, no 

single card has offered a consistently decent gaming 

experience here, not even the GTX Titan Black. Of course, 

SLI and CrossFire options have long been available for less 

money than the R9 295X2, but seeing one card perform like 

this is undeniably impressive – with enough room in your 

case, you could even put one of these in a mini-ITX board. 

In Unigine Valley, the card is also over 80 per cent faster 

than the R9 290X, and way ahead of any other card. Not 

surprisingly, massive power consumption is, though, and 

our total system power consumption peaked at 665W, so 

ensuring you have an adequate PSU is critical.

At the time of writing, the card only reports the liquid 

temperature, not the absolute GPU temperature, but even 

so, we never saw this temperature go above 56°C, and as 

a result, the clock speeds were rock-solid at 1,018MHz. As 

for noise, the R9 295X2 remained very quiet throughout 

testing, barely being audible above the rest of our test PC.

When overclocking, we managed a 9 per cent gain, taking 

the GPUs to 1,109MHz, which is a fraction short of what we 

It’s supplied in a 

padded metal  

flight case, and it’s 

liquid-cooled too
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managed with a single R9 290X. Amazingly, we pushed 

the memory all the way to 1.65GHz (6.6GHz effective), 

an increase of almost a third. This could be down to the 

improved cooling, good luck, or both, but it’s excellent 

nonetheless. We saw gains of between 8 and 12 per cent 

using these speeds. Power consumption did go even 

higher to 732W, but noise and temperatures were just as 

good as before.

Conclusion
The R9 295X2 is almost the definition of extreme, and no 

amount of praise will change the fact that it’s irrational to 

spend so much on it. Even if you want a quality 4K 

experience, you’ll be served almost as well by pairing up 

some cheaper cards (such as the R9 290X or GTX 780) and 

have a few hundred pounds left over too. This card does 

have advantages over such setups (noise, heat and size, for 

VERDICT

A phenomenal engineering 

showcase from AMD, although 

there’s little compelling reason for 

most people to fork out for it.

OVERALL SCORE

72%

SPEED 

40/40
VALUE 

14/40

FEATURES 

18/20

example), but that isn’t enough to justify the outlay. 

However, if you’re lucky enough for the price not to be an 

issue, the R9 295X2 is excellent from top to bottom, and it 

won’t disappoint you.

MATTHEW LAMBERT
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/SPECIFICATIONS

Dimensions (mm) 275 x 420 x 305  
(W x D x H)

Material Acrylic

Available colours Various

Weight 4.9kg

Front panel Power, 2 x USB 3

Drive bays 2 x internal 3.5in/2.5in, 2 x 2.5in

Form factor(s) Mini-ITX, micro-ATX

Cooling 2 x front 120mm fan mounts (fans 
not included), 2 x roof 120mm fan mounts 
(fans not included), 3 x rear 80mm fan 
mounts (fans not included)

CPU cooler clearance 145mm

Maximum graphics card length 400mm 

Extras Customisable colour scheme

I  
f you’re familiar with the current PC modding 

scene, or you saw our fantastic Dream PC group 

test last year, you’ll probably be familiar with 

Parvum Systems. The Essex-based firm’s exquisite water 

cooling-orientated acrylic cases, sold exclusively in the UK 

by www.overclockers.co.uk and in systems by www.

computerplanet.co.uk, have wowed many online forums 

with their super-clean looks, 

compact designs and water 

cooling-friendly features. 

The company has a few 

prototype cases on the go, 

including the mini-ITX case we 

saw with the VeeR Dream PC. 

However, Parvum has also had 

a micro-ATX cube-style case out 

in the wild for some time. Called 

the S1.0, this chassis has recently received a facelift with a 

few tweaks and improvements in the form of the new S2.0, 

which arrives in flatpack form for the price of £130 inc VAT.

Compared to its predecessor, the S2.0 now has the 

benefit of offering two USB 3 ports as standard, an extra 

15mm of clearance above the 

motherboard for larger radiators, 

integrated case feet and scratch-

resistant clear acrylic for the side 

window. The rest of the features 

are identical though. 

It all arrives flatpacked in 

protective packaging, but 

thankfully the build process is 

relatively painless. In fact, the 

process of putting it together 

proved to be very rewarding; it’s 

great to watch your new case 

materialise from just a few bolts, 

some pieces of acrylic and a bag 

of bits, and knowing that you’ve 

constructed it – it’s like the 

satisfaction you get from building 

Parvum Systems 
S2.0 /£130 inc VAT

Takes case customisation to a whole new level

SUPPLIER www.overclockers.co.uk / MODEL NUMBER CA-000-PS

M I C R O �AT X  C A S E

It’s like the 

satisfaction you get 

from building an 

Airfix Spitfire model

an Airfix Spitfire model, rather than simply buying a prebuilt 

model aeroplane. 

While no instructions are included with the case, there’s 

an excellent video (see http://tinyurl.com/parvum-s2-0) 

that takes you through the process from start to finish. With 

a modicum of common sense, it won’t take more than half 

an hour to build it. 

The construction process involves using two lengths 

(6mm and 10mm) of hex-head screws, along with threaded 

cubes for corner supports, with many of the screws inset 

into the main acrylic panels for a flush look. As such, you’ll 

need an Allen key to assemble it, and to open the side 

panels in the future too. 

What impressed us most, though, is the case’s 

sturdiness. We’ve seen several acrylic cases in our time, 

some of which have been a little wobbly, but there’s no 

wobble or flex in the S2.0 at all. It’s available in quite a few 

different colours too, with one colour making up the main 

shell (black in our case), and another choice of colour for 

the front and rear panels (red in our case). In any event, the 

exterior looks fantastic, and the acrylic has an attractive 

matt finish that doesn’t attract fingerprints. 

There’s a single power button and two USB 3 ports, as 

well as a large side window, but that’s pretty much it as far 

as enthusiast comforts are concerned. Most of the attention 
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has been focused on the internal layout, and it’s plain to see 

that the case has been designed by someone who 

appreciates a tidy system.

All the storage mounts, plus the PSU, are hidden away 

behind the motherboard tray, with both cable-routing and 

tubing holes enabling you to thread these components 

through to the motherboard and graphics card. There’s 

space for two 3.5in hard disks and two SSDs, or four SSDs if 

you sacrifice the 3.5in mounts. The mounts themselves are 

simply holes cut into the acrylic, enabling you to screw the 

drives into place from the other side, with the drives then 

hanging from the roof of the case. Meanwhile, the PSU is 

mounted on its side, with a large vent for it cut into the rear 

side panel. 

While there are no fans included as standard, the case 

caters well for additional fans, with two 120mm fan mounts 

at the front, a further two in the roof and three 80mm 

mounts in the rear. Two of the latter are on the motherboard 

side of the case, while the other is for the hard disks and 

PSU. There’s enough room for an 80mm-thick, dual 

120mm-fan radiator at the front, even with fans on either 

side of it, while the roof mount can play host to a 

45mm-thick radiator with a single row of fans without even 

coming near the motherboard. This will be ample cooling, 

even if you have two high-end graphics cards and an 

overclocked CPU.

Performance
As there were no fans in the box, we had to use a third-party 

manufacturer’s fans for testing. Settling on three Corsair 

SP120 fans (two as exhaust in the roof, one as an intake), the 

CPU delta T was 49°C, while the GPU delta T topped out at 

54°C. The CPU result was mid-table compared to the cases 

in our last micro-ATX case Labs (see Issue 127, p38), while 

the GPU delta T wasn’t particularly competitive, most likely 

because there are no side vents for the GPU fan, which we 

know can boost cooling in smaller cases. 

Conclusion
There are cheaper, better-equipped micro-ATX cases for 

both air and water cooling. For example, Fractal Design’s Arc 

Mini R2 costs just £71, has excellent water-cooling support 

and great air cooling. However, while the S2.0’s air-cooling 

results are mediocre, that’s a little like saying a sports car is 

bad at dealing with a trip to Tesco. The S2.0 is clearly 

designed to offer maximum water-cooling potential in a 

confined space, and it will excel in those circumstances. The 

build quality is superb, and the level of customisation on 

offer is practically unparalleled. If you want to build a water-

cooled PC that will turn heads, and love the idea of being 

able to choose your own colour scheme, the Parvum 

Systems S2.0 will be worth every penny.
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VERDICT

Few creature comforts, but it’s fun to build and has 

loads of potential for creating eye-popping water-

cooled PCs.

OVERALL SCORE

87%

COOLING 

24/30
DESIGN 

30/30

FEATURES 

16/20
VALUE 

17/20

1

Fans aren’t 

included, but 

there’s plenty of 

room for your own

3

Your acrylic panels 

don’t have to be red 

– a huge choice of 

colours is available

2

The storage mounts 

and PSU are hidden 

away behind the 

motherboard tray

1

23

IN OUR PC  
FEATURE ON

P90
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W 
hile Corsair’s plain-looking Obsidian cases tick a 

lot of the right feature boxes, the enthusiast in us is 

always interested to see something from its racier 

Graphite and Carbide series. The Graphite series in particular 

hasn’t always come top in terms of cooling or value, but 

rarely disappoints in terms of looks or features. The full-

sized case in this range has been refreshed with the suitably 

large Graphite 760T, which retails for a fairly hefty £150. 

However, it’s a stunning-looking 

case, featuring a similar design to 

previous large Graphite cases, with 

a protruding front section sporting a 

gap around its edges. It’s the side 

panels that really set it apart 

though. In particular, the 

motherboard side features a huge 

side window. In fact, it’s more 

accurate to say the side panel is 

made predominantly of smoked 

acrylic, giving a glimpse of the 

inside and providing the case with a 

clean, racy look, as well as a great 

way to show off your hardware.  

The side panels feature large, 

hand-sized levers at the front, 

and using these levers opens the 

panel from the front, with hinges at 

the back enabling them to swing fully open. It’s an elegant 

and interesting design, and the panels are completely 

removable too; you just lift the panel off the pin-style hinges 

at the back. 

There are a couple of issues with the side panels though. 

The first is that all that plastic 

makes the case a dust magnet, 

which is possibly also why we 

got a static shock when lifting it 

out the box. In addition, both 

side panels are pretty flimsy – 

not what you’d expect on a 

£150 case, but this isn’t an issue 

once it’s closed. 

Meanwhile, the front of the 

case sports a huge removable 

grille and filter, plus three 

external 5.25in bays, one of 

which is equipped with a stealth 

cover. The front panel also 

offers large, illuminated power 

and reset buttons, two USB 2 

and USB 3 ports, the usual 

mini-jacks and also a two-

speed fan control button.

One of the 5.25in 

drive bays is 

equipped with 

a stealth cover 

Move up to the roof, and you’ll find a large magnetically 

attached cover that can be used to hide the vent and fan 

mounts beneath if you’re not using them, or to protect 

against spills. Meanwhile, the bottom has two large 

U-shaped case feet that give clearance to vents on the 

underside, most notably the PSU, which also has a 

removable dust filter.

It’s a big case too, standing nearly 57cm tall, with nine 

expansion slots and support for E-ATX and XL-ATX 

motherboards. Cable routing is excellent, so it will be easy 

to build a tidy system inside it, even if you fill all the case’s 

mounts and use several graphics cards, plus there’s plenty 

of space behind the motherboard to hide all the cables.  

There are lots of handy additions too, such as a 

motherboard support pin in the middle to hold your 

motherboard in place while you secure it, plus an oversized 

CPU area cut-out. 

Then there are the six tool-free 2.5in/3.5in mounts 

spread across two cages, which occupy the front lower end 

of the case. One cage is easily removable too, or you can 

move it to sit beneath the 5.25in bays. 

The tops of the 3.5in cages also have metal runners 

that can support additional drive cages that will be sold 

separately. In addition to these bays, there are four 

Corsair Graphite 760T /£150 inc VAT

A fantastic-looking ATX case that will also keep your CPU cool

SUPPLIER www.scan.co.uk

AT X  C A S E

/SPECIFICATIONS

Dimensions (mm)  246 x 564 x 568 (W x D x H)

Material Steel

Available colours  Black, white

Weight 9.5kg

Front panel Power, reset, 2 x USB 3, 2 x USB 2,  
2 x mini-jacks

Drive bays 3 x external 5.25in, 4 x 2.5in,  
6 x 2.5/3.5in

Form factor(s) Micro-ATX, ATX, E-ATX, 
XL-ATX

Cooling 2 x front 120/140mm fan mounts, (2 x 
140mm fans included), 3 x roof 120mm/2 x 
140mm fan mounts (fans not included), 1 x rear 
120/140mm fan mount (fans not included), 1 x 
base 120mm fan mount (fan not included)

CPU cooler clearance 180mm

Maximum graphics card length 460mm

Extras None
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vertically mounted 2.5in tool-free mounts adjacent to 

the motherboard tray.

Cooling is very well covered too, with two front-mounted 

and one rear-mounted 140mm fan included as standard, 

and two 140mm/three 120mm fan mounts in the roof; 

there’s also a further 120mm fan mount beneath the rear 

drive cage in the base too. 

The roof can house either a full-height triple 120mm-fan 

or double 140mm-fan radiator, while removing the front 

drive cage provides room for a double 120 or 140mm-fan 

radiator – again full-height – while it’s also possible to 

mount a single 120mm-fan radiator in the bottom fan 

mount. There’s plenty of room for tube reservoirs as well, 

although you’ll be better off mounting a pump in place of 

one of the drive cages.

Performance
With the fans at full speed, the Graphite 760T certainly 

wasn’t the quietest case we’ve tested, but the CPU delta 

of 42°C is a fantastic result, bettering the formidable 

SilverStone FT02 by 2°C and Corsair’s own Obsidian 750D 

by 7°C. With a very porous front panel and nothing behind 

the powerful 140mm front fans, it’s easy to see why. 

The GPU delta T of 50°C was more of a mid-table result, 

though, with the FT02 bettering it by 5°C. Switching to low 

fan speed didn’t cut down the noise significantly either, but 

the temperatures were still excellent. The CPU delta T only 

rose to 44°C and the GPU delta T to 51°C, with the latter 

being 4°C warmer than the Obsidian 750D too.

Conclusion
There are a couple of niggles with the Graphite 760T, which 

are the fly in the ointment of an otherwise excellent case. 

The flimsy, static-laden side panels look fantastic, but may 

not be very durable, while the magnetic roof cover is also 

delicate and easily marked. It also isn’t particularly quiet. 

However, the overall look of the case is brilliant, and it’s 

also one of the most attractive and well-featured cases 

we’ve seen recently. Add in a water-cooling system and 

some LED lighting, and you’ll be the envy of any LAN party.

While CPU cooling is superb, GPU cooling is less so, but 

there’s also huge possibilities when it comes to water 

cooling, which makes these results largely redundant. 

If you can live with the side panels, and are considering  

water-cooling your graphics card anyway, then the Graphite 

760T is an excellent choice, and one that’s a fair bit cheaper 

than other large water cooling-friendly cases such as 

SilverStone’s TJ07 or NZXT’s Phantom 820.

ANTONY LEATHER

Lower is better

Lower is better

CPU LOA D DELTA  T

0 13 26 39 52

42°C

44°C

44°C

47°C

49°CCorsair Obsidian 750D

SilverStone FT02
(low fan speed)

SilverStone FT02
(high fan speed)

Corsair Graphite 730T
(low fan speed)

Corsair Graphite 730T
(high fan speed)

GPU LOA D DELTA  T

0 13 26 39 52

50°C

51°C

44°C

45°C

47°CCorsair Obsidian 750D

SilverStone FT02
(low fan speed)

SilverStone FT02
(high fan speed)

Corsair Graphite 730T
(low fan speed)

Corsair Graphite 730T
(high fan speed)

VERDICT

A great-looking case with plenty of water-cooling 

potential for the money, although its side panels  

are a little flimsy.

OVERALL SCORE

87%

COOLING 

27/30
DESIGN 

25/30

FEATURES 

18/20
VALUE 

17/20

1

Pulling the large 

lever on the side 

panel prompts it to 

open from the front

3

The roof can house 

either a triple 

120mm or double 

140mm radiator

2

You can move one 

of the 3.5in cages to 

the front if you need 

more room below

1

2

3

HOW WE TEST
PAGE 32
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I  
ncreasingly efficient components might make it 

possible to play some games on slim, cheap 

laptops at low settings, but you’ll still need a beefy 

gaming laptop such as the MSI GT70 2PC Dominator to run 

top titles without compromise. The star of this show is the 

GeForce GTX 870M. It’s the first chip from Nvidia’s new 

mobile range, and it’s fearsome: 1,344 stream processors 

clocked to 941MHz, with a peak GPU Boost of 967MHz. 

There’s 6GB of GDDR5 memory 

running at 1,250MHz too, which is 

MSI’s doing – Nvidia specifies this 

chip with half that amount.

These are numbers usually 

associated with desktop PCs, rather 

than laptops. MSI’s own GS70 Stealth 

and the Scan 3XS Graphite LG135 

include Nvidia’s GTX 765M, for 

example, which just can’t compare: 

768 stream processors, an 850MHz 

clock, and just 2GB of GDDR5.

The GT70 doesn’t skimp elsewhere 

either. The Core i7-4800MQ is a 

beast of a mobile CPU: four Hyper-

Threaded cores running at 2.7GHz, 

and there’s 1GHz of extra speed 

available through Turbo Boost. 

There’s also 8GB of RAM – half the amount found in the 

MSI GS70, but 8GB is arguably a more sensible choice for 

gaming anyway, and there’s an mSATA 128GB Toshiba 

SSD alongside a 1TB hard disk too. Meanwhile, audio comes 

from Danish specialist Dynaudio, which has 

optimised the two speakers and single 

subwoofer, while Killer Networking provides 

Gigabit Ethernet and dual-band 802.11n Wi-Fi.

MSI has paired its new Nvidia GPU with a 

similarly ostentatious design. The lid and 

wrist rest are made of brushed aluminium, 

while the rest is built from glossy black plastic, 

and it’s covered with sharp angles, chunky 

vents and flashing lights. The lid has an 

illuminated logo too, and the keyboard is 

colourfully backlit.

It’s hefty, though, with its 59mm thickness 

making it almost twice as chunky as the Scan 

3XS Graphite LG135, and nearly three times 

as portly as the MSI GS70. The MSI tips the 

scales at 3.9kg too – more than 1kg heavier 

than some rivals, while the power brick adds 

another 500g. 

The GT70 isn’t designed to be carried on 

a daily basis though; it’s built for lugging 

between rooms or to LAN parties. Thankfully, 

MSI GT70 2PC Dominator /£1,299 inc VAT

A monster machine with Nvidia’s latest mobile GPU

SUPPLIER www.overclockers.co.uk

/SPECIFICATIONS

CPU 2.7GHz Intel Core 
i7-4800MQ

Memory 8GB 1,600MHz 
Kingston DDR3

Graphics Nvidia GeForce GTX 
870M 6GB 

Sound Dynaudio on-board

Screen 17in 1,920 x 1,080 TN

Hard disk 128GB Toshiba 
THNSNH; 1TB Hitachi hard disk

Weight 3.9kg

Ports 3 x USB 3, 2 x USB 2, 
Gigabit Ethernet, 4 x audio, 
mini-DisplayPort, HDMI, 
D-SUB, SDXC card reader

Dimensions 428 x 288 x 
59mm (W x D x H)

Extras Windows 8.1 64-bit

Warranty Two years collect 
and return

G A M I N G  L A P TO P

the build quality is great; the base and wrist rest barely move 

and, while the screen is slightly flexible, the surround is thick 

enough to protect the panel inside.

Meanwhile, SteelSeries supplies the keyboard, and the 

partnership pays off. It’s a Scrabble-tile unit with large keys 

and decent spacing, and every key has a firm, consistent 

action. The comfortable typing action, when combined with 

the solid base, makes it great for gaming too.

In addition, there’s a numeric keypad, adjustable backlight 

and our keyboard quibbles are minor; there’s no need for a 

single-height Return key or cramped cursor cluster. The 

touchpad is smooth, responsive and large too, and has light, 

clicky buttons reminiscent of gaming mice. As always, 

though, it’s no substitute for a desktop rodent.

The interior is surprisingly versatile as well. Two full-sized 

mini-PCI-E slots are free, and two memory slots accept up 

to 24GB of extra memory. The hard disk is accessible too, 

and both heatsinks and the cooling fan can also be quickly 

removed for cleaning.

Performance
The GTX 870M has few problems with modern games: it ran 

Battlefield 4 and BioShock Infinite at their toughest settings 

at the screen’s native 1,920 x 1,080 resolution with perfectly 

playable minimums of 31fps and 44fps respectively. Crysis 3 

is harder at Very High settings, as the MSI’s minimum frame 

rate of 23fps demonstrates, but the average of 35fps shows 

it has nearly enough power to cope with it – dropping down 

to High settings will make it playable.

The only disappointment came in Skyrim, where the 

MSI’s 49fps was a long way behind rivals – we can only 

assume there’s a driver issue, although the point is largely 

moot, as 49fps is well above the playable threshold anyway.

Meanwhile, the top-end CPU saw the GT70’s image-

editing result of 1,723 squeeze past the Scan 3XS Graphite 

LG135, thanks to its higher clock speed, and the MSI scored 

an impressive 3,228 when video encoding too, thanks to its 

four Hyper-Threaded cores. The MSI’s multi-tasking result 

of 1,109 brought it down to earth, though, as both the Scan 

LG135 and MSI GS70 were quicker. The GT70’s overall score 

of 2,020 is still great, though, being slightly ahead of the 

GS70 and only seven points behind the LG135.

The interior has two chunky heatsinks and a large fan, but 

neither prevented the CPU and GPU from hitting 90°C. Hot 

The star of the 

show is the GTX 

870M from Nvidia’s 

new mobile range
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air is pumped from a vent on the left, so it won’t interfere 

with a mouse hand or your lap, but the back-left corner of 

the base did get toasty. The fan also makes an audible low 

rumble during gameplay. Thankfully, those Dynaudio 

speakers have plenty of volume, and the sound is high-

quality: a crisp high end, and a punchy, prominent mid-

range. The subwoofer delivers reasonable bass for a 

laptop speaker too.

Meanwhile, the non-touch TN screen has a 1,920 x 1,080 

resolution and a matt layer that banishes reflections. Its 

brightness and contrast of 341cd/m2 and 1,154:1 are 

excellent, and better than the GS70. They deliver plenty of 

punch at the bottom end and lively, bright colours, which 

makes this screen great for gaming. 

VERDICT

Amazing portable gaming performance from Nvidia’s 

latest mobile GPU – this is a top-quality gaming laptop.

OVERALL SCORE

91%

SPEED 

22/25
HARDWARE 

23/25

DESIGN 

23/25
VALUE 

23/25

In terms of storage, the SSD’s 

sequential read and write results of 

507MB/sec and 346MB/sec are mixed: 

the former is great, but the latter is a little 

disappointing. Neither figure matches the 

GS70, which paired two 128GB drives in 

RAID 0 for results of 826MB/sec and 

374MB/sec.

Last but not least was the battery test. 

Gaming laptops never last long away from 

the mains, and the MSI is no exception. We 

ran a range of apps in Balanced mode 

and it lasted for just over three hours, 

and a gaming test saw the GT70 last 

64 minutes – similar to the GT70’s 

rivals. That’s enough time for an 

average commute, but not 

much more.

Conclusion
The GT70’s GTX 870M is a potent GPU that demonstrated 

its worth in our gaming benchmarks, while its CPU is a 

formidable chip that can handle almost anything. The core 

components are aided by great speakers, a top-quality 

keyboard and a bright, punchy screen too.

A faster, 240GB SSD would be preferable, and the battery 

life is poor, but the latter is nearly always a trade-off with 

high-end portable gaming gear, as are the huge dimensions 

and gaudy design. Both the MSI GS70 and Scan LG135 are 

slimmer and better-looking, but they’re also slower in 

games. If you need a gaming laptop without performance 

compromises, the GT70 is the machine for you. 

MIKE JENNINGS
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O  
zone’s new Strike Pro is based on the old, and 

increasingly hard-to-find Strike, which we first 

met way back in September 2012 (see Issue 

108, p72), and it inherits much of the straightforward, 

workmanlike ethic of its forebear.

The styling, for example, is sedate and understated rather 

than flashy, with little in the way of gimmicks or fripperies, 

and it’s modestly sized too. This means there’s no extra 

room for dedicated macro or media keys, which will 

disappoint some people, depending on your priorities, but 

others will be quite happy saving the space – the Strike Pro 

won’t selfishly gobble up all your desk’s real estate in the 

same way as the Gamdias Hermes (see issue 127, p28), or 

other large gaming keyboards.

A second trait it shares with the Strike 

is its sub-£80 asking price, which is 

commendable, as the Strike Pro offers 

a number of features above and 

beyond the older model. For a start, its 

keys are backlit in an attractive, crisp 

white, although (in what is the Strike 

Pro’s only hint at extravagance) the 

WASD cluster and arrow keys are picked out in red. The 

overall effect is pleasant, with five different lighting settings 

from which to choose.

Additionally, Ozone has added support for macros, which 

are set up via the bundled software and replace the six 

special function keys (Insert, Home and so on) when you 

activate the keyboard’s Gaming mode. This arrangement 

doesn’t really work, though, as the special function keys are 

a long way from the WASD cluster, meaning the macro keys 

are extremely tough to use effectively or 

quickly in games. It would be far better to use 

the F1 to F4 keys as macro keys, but instead, 

these keys are set to adjust the keyboard’s 

polling rate and key response time, which are, 

at best, niche settings.

Macro keys aside, there are few other 

reasons to get angry with the Strike Pro. It’s 

Ozone Strike Pro /£75 inc VAT

A no-nonsense upgrade to the aging Strike

SUPPLIER www.overclockers.co.ukk / MANUFACTURER www.ozonegaming.com

/SPECIFICATIONS

Connection Wired, USB

Cable 1.5m, braided

Material Plastic

Extras None

M E C H A N I C A L  K E Y B OA R D

well built, with sturdy, rubber-bottomed, flip-out legs, and 

the typing action is satisfyingly direct. The model we tested 

was armed with Cherry MX Red switches, which are ideal 

for gaming given their quick action and light resistance, but 

you can also order the keyboard with Cherry Black, Blue or 

Brown switches if you’re inclined , so you can get the 

switches to match your preference.

The keyboard also packs audio pass- through ports and 

an auxiliary USB port into its compact frame. However, while 

the small wrist rest  keeps down the size, a proper-sized, 

detachable rest  (as with the original Strike) that gives extra 

support to those who want it would be preferable. 

Conclusion
Like the Strike, the Strike Pro is solid rather than spectacular, 

but it gets the basics right and won’t take up much space on 

your desk; the macro key implementation and small wrist 

rest are the only complaints. Given that our budget keyboard 

of choice, the Func KB-460 (see Issue 126, p36), now costs 

around £70, the Strike Pro’s price of £75 is reasonable too. If 

you aren’t bothered about macros or the wrist rest, and just 

want an affordable, decent mechanical gaming keyboard, 

then the Strike Pro is a solid choice. However, its price is on 

the border of the premium end, and you’ll get a lot more just 

by spending an extra few quid.

PAUL GOODHEAD

VERDICT

A solid, affordable and compact 

mechanical keyboard with smart 

backlighting and software, but  a 

couple of design issues let it down.

OVERALL SCORE

79%

DESIGN 

32/40
VALUE 

23/25
FEATURES 

24/35

Its keys are backlit 

in an attractive, 

crisp white

http://www.overclockers.co.uk
http://www.ozonegaming.com


http://www.1and1.co.uk
http://www.1and1.co.uk
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How we test
Thorough testing and research is the key to evaluating whether a product  

is worth buying, and deciding whether or not there’s a better alternative

TESTS: We use the Custom PC Media Benchmarks, Cinebench R11.5 and a variety of games. We also test the resultant power draw of the 

test PC with the CPU installed. These tests reveal a broad range of performance characteristics for the CPU, from image editing to gaming 

and video encoding to 3D rendering. We run all the tests with the CPU at stock speed and again when overclocked to its highest frequency.
*Please note: We test AMD FM2+ APUs using the on-board graphics, not the Nvidia GeForce GTX 680 2GB 3GB

We judge CPUs on whether they offer sufficient speed for the price. Part of a CPU’s speed score comes from how 

overclockable it is. Every type of CPU is tested in the same PC, so all results are directly comparable.

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 card is tested in the same PC, so all results are directly comparable.

The graphics card  

we’re reviewing

4.2GHz Intel Core  

i5-3570K

AMD FM2+ 

APU

Intel  

LGA1150 

CPU

Nvidia GeForce 

GTX 680 2GB

Gigabyte G1 Sniper 

A88X

Intel  

DZ87KLT-75K

256GB Plextor 

M5 Pro

16GB Corsair 

Vengeance Pro Silver 

1,600MHz DDR3 

Windows 7  

64-bit

8GB Corsair Dominator 

2,400MHz DDR3

Asus Maximus V  

Extreme  

Windows 7  

64-bit SP1

Intel  

LGA2011 

CPU

Asus  

X79-Deluxe 

16GB Corsair 

Vengeance Pro 

1,866MHz DDR3 

AMD FM2+

INTEL LGA2011

COMMON 
COMPONENTS

INTEL LGA1150

+ +

+

+ + + +

+ +

= SCORES

       PROCESSORS

       GRAPHICS CARDS

+ + + +

8GB G.Skill RipjawsX 

1,600MHz DDR3  

(CPU testing)

16GB Corsair Dominator 

Platinum 2,133MHz DDR3 

(GPU testing)

250GB 

Samsung SSD 

840 EVO

120GB 

OCZ Vector

+ +
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The 
Awards

EXTREME 

ULTRA

Some products are 

gloriously over the 

top. These items of 

excellent overkill 

earn our Extreme 

Ultra award.

PREMIUM 

GRADE

Premium Grade 

products are 

utterly desirable – 

we’d eat nothing 

but beans until we 

could afford them.

PROFESSIONAL

Products worthy of 

the Professional 

award make  you  

and your business 

appear even more 

awesome.

APPROVED

Approved products 

are those that do a 

great job for the 

money; they’re the 

canny purchase for 

a great PC.

CUSTOM KIT

For those gadgets 

and gizmos that 

really impress us, 

or that we can’t 

live without, 

there’s the Custom 

Kit award.

TESTS: We use the Custom PC Media Benchmarks and several games, and also test the speeds of 

the board’s SATA ports. We try to overclock every motherboard we review by testing for a maximum 

QPI, base clock or HTT as well as overclocking the CPU to its maximum air-cooled level. We run our 

tests at stock speed and with the CPU overclocked.

*Please note: We test AMD FM2+ motherboards using the on-board graphics, not the Nvidia GeForce GTX 680 2GB 3GB

2.66GHz Intel Core 2 

Duo E6750

2GB of Corsair 1,066MHz 

DDR2

250GB Samsung 

SpinPoint P120S

Asus P5K Deluxe WiFi-AP

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

graphics card on test. We test the four games (above) at their maximum detail settings, in their highest 

DirectX mode, at several resolutions. High-end cards should be able to sustain playable frame rates at 

2,560 x 1,440, while 1,920 x 1,080 is more important for mid-range cards;  we also now test at 5,760 x 

1,080 for three-screen setups, and  3,840 x 2,160 for 4K monitors. We also try to overclock every 

graphics card we test to assess the performance impact.

Motherboards are evaluated on everything from layout and features to overclockability 

and value for money. Every motherboard is tested with the same components, so all 

results are directly comparable.

Intel 

Core 

i7-4770K

Intel Core 

i7-4960X

Motherboard 

on test

Motherboard  

on test

16GB  Corsair 

Vengeance Pro Silver 

1,600MHz DDR3 

16GB Corsair Vengeance 

Pro 1,866MHz

AMD 

A10-7850K

Motherboard 

on test

16GB Corsair 

Vengeance Pro Silver

2,133MHz DDR3

Nvidia GeForce 

GTX 680 2GB*

Windows 7  

64-bit

INTEL LGA1150

INTEL LGA2011

AMD FM2+

COMMON COMPONENTS

+

+

+

+ + +

+

+

Our benchmark suite 

simulates how people 

really use PCs, and a 

higher score is better.  

You can download the 

suite from www.tinyurl.

com/benchies

= 1,000

       MOTHERBOARDS

       CUSTOM PC MEDIA BENCHMARKS

120GB 

OCZ 

Vector

+ + +

http://www.tinyurl.com/benchies
http://www.tinyurl.com/benchies
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R E V I E WS  /  NEW KIT

Custom Kit
Paul Goodhead checks out the latest gadgets, gizmos and geek toys

U S B  STO R AG E

Corsair Flash Voyager Go /  

£39 inc VAT

We’re not often left speechless, but the 64GB Voyager Go is 

borderline witchcraft. It’s utterly minuscule; a 64GB thumb drive 

used to indeed be the size of a thumb, but this drive is barely larger 

than the USB 3 connector integrated into the casing. What’s more, 

the Go is equipped with a micro-USB connector and complies with 

the sparkly new USB On-The-Go (OTG) specification, meaning that 

compatible Android devices can read it or write to it. This makes it 

incredibly useful, especially as a media bank. We loaded the Go with 

a range of HD movies, music and documents, and they all played 

perfectly on our test Galaxy Note 3. If you have a compatible device 

with limited storage, the Voyager Go is a no-brainer. 

BEAGLE 2 VOYAGER

SUPPLIER www.scan.co.uk

B AC K PAC K

Booq Python Slimpack /  

£124 inc VAT

As we’ve come to expect from Booq, the Python Slimpack is 

beautifully constructed. Designed to transport a camera body and up 

to five lenses, it’s satisfyingly rugged and heavily padded – just what 

you want from a bag that could conceivably carry thousands of 

pounds worth of kit. Quirkily, the main access to the interior is via the 

reverse of the bag (the bit that normally sits against your back). This 

seems daft at first, but it makes the bag more secure. Also, if you 

have to lie it down to open it on a wet or dirty floor, only the front of 

the bag will get mucky. It’s expensive, but your precious gear could 

hardly be safer or more comfortable. 

PERL PYTHON

SUPPLIER www.booqbags.co.uk

P OW E R  PAC K

Devotec Fuel / £26 inc VAT

A common factor among modern smartphones seems to be abysmal battery life – remember when a full 

charge would last a week? Consequently, external batteries have become popular, and of those we’ve seen, 

the Fuel is by far the smallest, measuring only 6cm3. Indeed, it’s billed as the world’s smallest phone charger.

This is a dubious accolade, however, as it means the Fuel has a tiny capacity; it could only charge our test 

Nokia 925 to 4 per cent battery from empty. Still, this was enough for a couple of hours on standby, or a few 

minutes of 3G activity, which could be all you need in an emergency, making the Fuel an ideal (if comparatively 

pricy) key ring companion for emergencies, as long as you remember to keep it topped up, but that’s it.

95 RON 98 RON

SUPPLIER www.firebox.com

http://www.scan.co.uk
http://www.booqbags.co.uk
http://www.firebox.com
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P O R TA B L E  S P E A K E R S

1  Antec SPZero /  
£31 inc VAT

Of the speakers on test, the Bluetooth-based 

SPZero is easily the most visually arresting. 

Available in a range of colours, its bright, 

rubberised exterior lends the unit a 

reassuringly rugged feel. It’s even bundled 

with a karabiner so you can clip it to a bag or 

belt. Audio proved clear and punchy, with little 

or no distortion at high volumes. There’s 

enough bass to satisfy too, but we still found 

the overall mix just a little too treble-heavy, 

especially when compared with the richer 

profile of the Arctic speaker. 

SUPPLIER www.morecomputers.com

2  Arctic S113 BT /  
£40 inc VAT

While the Arctic S113 BT is the most 

expensive speaker on test, it also provided 

the best overall sound quality. Its mix is a little 

biased towards bass frequencies, but this 

gave our test tracks a richness that stood 

out among the other speakers. 

The S113 BT also had oodles of volume on 

tap, although pushing it to its limit resulted in 

some crackly distortion. 

Like the SPZero, it’s pleasingly solid to hold, 

thanks to its ruggedised exterior, and with 

NFC support (making pairing incredibly easy) 

and a padded travel case included, it offers 

good value or money too.

SUPPLIER www.amazon.co.uk

3  Divoom 
Bluetune-POP /  
£24 inc VAT

The £24 Bluetune POP’s thin plastic exterior 

and light weight might not inspire confidence 

at first, but we were pleasantly surprised by 

its well-rounded sound, with more bass and 

a better overall balance than the pricier 

X-mini efforts. It packs down to a small size 

too, as the foot on which it stands collapses 

up into the speaker body for travel. It may not 

be as rugged, or as well made, as other 

speakers on test, but at just £24, it wouldn’t be 

disastrous if it got broken at a festival either. 

SUPPLIER www.amazon.co.uk

4  X-mini Uno /  

£30 inc VAT

About the size of a golf ball, the X-mini Uno 

is pleasingly weighty in the hand. It also has 

a party trick – twist the speaker and it breaks 

open along its equator and reveal its 

concertina-like Bass Xpansion System, a 

central chamber that purportedly increases 

bass response.

Despite this feature, though, the audio that 

pumps out of the Uno is unimpressive, with 

music sounding weedy and tinny. Granted, it’s 

the smallest speaker on test, but the slightly 

larger POP has a much more pleasant sound. 

Add in its lack of Bluetooth, and it’s clear you 

can get a better speaker elsewhere. 

SUPPLIER www.maplin.co.uk

5  X-mini Max /  

£30 inc VAT

While each of the X-mini Max’s speakers are 

smaller than the single X-mini Uno, the fact 

there are two of them improves the overall 

listening experience drastically. There’s 

more volume available, which made audio 

sounded more balanced, while also giving 

you the benefit of proper stereo sound. 

Bass response was still lacking, however, 

making the Max sound tinny and sharp 

against the similarly priced SPZero. Like the 

Uno, the Max also lacks Bluetooth, so you’ll 

need to wire up your device to the speakers. 

One neat touch is that you can use each 

speaker separately, if needed, but this feature 

isn’t enough to make up for mediocre audio 

and a lack of flexible connection options.

SUPPLIER www.maplin.co.uk

1
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3
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http://www.morecomputers.com
http://www.amazon.co.uk
http://www.amazon.co.uk
http://www.maplin.co.uk
http://www.maplin.co.uk
mailto:paul_goodhead@dennis.co.uk
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Monitor magic
L A B S  T E ST

A good monitor will give you several years of service, and you’ll look at it 

constantly when using your PC, so it’s important to invest in the right one

H  
aving the latest graphics hardware is all well and good, but 

high frame rates and high detail in games is wasted if your 

monitor is below par. Inaccurate colours, low contrast ratios, 

bleeding backlights and limited viewing angles can negatively impact 

the final image, no matter how high you crank up your game settings, 

and regardless of the quality of your photos and movies. 

Even so, monitors are rarely upgraded – they last a long time, are 

often expensive and don’t boost raw performance, so the temptation 

to splash your cash elsewhere is high. However, this also means that 

choosing the right monitor is crucial – make a sensible investment 

now, and you’ll be rewarded for years to come.

However, manufacturers do little to aid the selection process, often 

churning out numerous displays with similar specs and confusing 

model numbers. You’ll also be exposed to a dizzying array of features 

that claim to boost contrast ratios, refresh rates, response times and 

so on, all wrapped in marketing spiel. Thankfully, we’re here to cut 

through all of that. We’ve screened 12 desktop monitors, from 24in 

and 29in, with six 1,920 x 1,080 screens (still easily the most popular 

resolution) and six monitors with 2,560 horizontal pixels for those 

who want to go beyond HD. With prices ranging from under £150 to 

almost £600, you’re sure to find a screen that’s right for you.

MATTHEW LAMBERT AND MIKE JENNINGS
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I  
n order to test monitors beyond 

the subjective level, we’ve tested 

each monitor with an X-Rite i1 

Display Pro colorimeter, a device that 

accurately measures a monitor’s colour 

accuracy, contrast ratio, brightness and 

gamma levels. We also use the free and 

open source display calibration software 

dispcalGUI. The colorimeter is placed in the 

middle of the screen, and the software then 

displays a number of different colours and 

shades of grey for the X-Rite i1 Display Pro 

to measure.

The outcome is a detailed report of 

the measured values, which gives us an 

at-a-glance evaluation of the panel’s 

performance. We’re looking for a neutral 

colour temperature, also called the white 

point, as close to the sRGB colour space’s 

6,500 Kelvin (K) as possible; too high a 

value results in a cooler temperature and a 

blue tinge to the picture, while a low value 

signifies a warmer temperature and 

produces a red tinge. To ensure accurate 

and balanced detail in mid-tones, gamma 

levels at different shades of grey should be 

as close to 2.2 as possible, in order to match 

the Windows and sRGB standards.

Meanwhile, the contrast ratio – the 

difference between the monitor’s blackest 

black and whitest white – is measured by 

dividing the display’s peak brightness in 

candela per square meter (cd/m²) by the 

black point – the brightness of black on the 

screen. A higher value is considered better. 

However, we’ve only tested using static 

contrast settings; dynamic contrast modes, 

available on some screens, can achieve 

greater contrast ratios, but at the cost of 

jarringly altering the panel’s brightness. 

Colour accuracy is also very important 

when assessing a premium panel. It’s 

measured by the colorimeter in dE2000 

(delta-E 2000 equation), and reflects the 

distance of the colour measured to the 

colour the calibration software expects. 

Values below 1 are considered 

imperceptible, but any figure under 3 can 

also be seen as a very good result. The 

comprehensive dispcalGUI software tests 

30 colours alongside black, white and 

multiple shades of grey.

All the monitors were tested at their 

factory default settings so that we could 

evaluate out-of-the-box performance. 

Most displays also include a series of pre-

calibrated profiles, in which case we’ve 

tested a handful of the most relevant ones.

We then set about finding their best 

possible manual calibration level with the 

panel’s on-screen display (OSD), using our 

colorimeter to double check that we were 

close to a brightness of 125cd/m² (a realistic 

setting for long-term use that will reduce 

eyestrain) and a colour temperature of 

6,500K. We also tested each panel in a 

number of real-world scenarios at these 

OSD-configured settings. To judge contrast 

and black-depth we used a series of test 

images, and then jumped into a Battlefield 4 

multiplayer server in order to gauge each 

monitor’s performance in games.

Finally, we tested each monitor after a full 

software calibration using the colorimeter 

and dispcalGUI. This software creates a 

custom Windows ICC colour profile that 

compensates for the panel’s natural colour 

and gamma levels, hopefully resulting in a 

near-perfect colour temperature and colour 

accuracy. These results should be viewed 

as a best-case scenario, since only 

professional users are likely to fork out for 

a colorimeter, and many games will ignore 

and override ICC profiles anyway.

We tested each monitor after a full software 

calibration using the colorimeter and 

dispcalGUI software

How we test
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L A B S  T E ST  /  MONITORS

A  
sus’ MX279H is all about style. It has 

a slim, circular base finished with 

chrome-effect plastic, and its tiny 

black bezel stands out against chunkier 

models. Its buttons are also touch-sensitive 

pads below the bottom bezel, which is wider 

and modelled in brushed aluminium-effect 

plastic, and the monitor sports the extra 

kudos of Bang & Olufsen speakers too.

The base attaches to the stand with one 

screw, making the MX279H one of the easiest 

screens to assemble. That circular base is 

wobbly, though, and the buttons are awkward 

to use. There are also no USB ports, and no 

DVI, although an HDMI to DVI adaptor is 

included. There’s no rotation or vertical height 

alteration either. Then there’s the 1,920 x 

1,080 resolution, which is low for a 27in panel, 

resulting in the display looking fuzzy when 

compared to pin-sharp 2,560 x 1,440 panels.

On the plus side, the image quality is great. 

At its factory settings, the average and 

maximum Delta E figures of 2.01 and 3.98 

easily beat the Samsung S27C750P’s 2.73 

and 6.96, and that latter result is especially 

good – it means the MX279H’s colours aren’t 

far away from ideal results. 

The MX279H’s 0.28cd/m2 black level and 

289.5cd/m2 brightness are great too, giving 

this monitor a contrast ratio of 1,019:1. The 

Samsung’s VA panel delivers deeper blacks, 

and better brightness than the Asus’ IPS 

panel though; its extra depth when rendering 

dark shades can be seen when the screens 

are side by side.

We turned down 

the MX279H to 

125cd/m2 and it still 

performed well. Its 

colour temperature 

improved from above 

7,000K to a near-perfect 

6,574K, its average Delta E 

improved to 1.95, and the 

black level deepened to 

0.12cd/m2 – so the contrast 

ratio was good at 968:1.

The MX279H’s gaming 

mode wasn’t as impressive 

though. The colour temperature 

rose to a cooler 7,109K, contrast 

ratio plummeted to 630:1, and the 

Asus MX279H /£273 inc VAT

A stylish screen with good image quality

SUPPLIER www.scan.co.uk

1 , 9 2 0  X  1 , 0 8 0  M O N I TO R

average and minimum Delta Es rose to 5.2 

and 16.83. This mode may be designed to 

add punch when gaming, and it made darker 

areas easier to pick out, but we still wouldn’t 

use it. The MX279H’s sRGB mode wasn’t 

much better either, with results a little worse 

than factory settings, and we can’t 

recommend any other screen mode: Scenery 

was garish and oversaturated, and Theatre 

was cool with a blue tint.

Throughout testing, the MX279H’s viewing 

angles were good too. The backlight bleeds a 

tiny bit into each corner though, and it isn’t too 

uniform; in the top corners, and the middle left 

and right edges, the backlight’s strength 

deviated by between 17 and 26 per cent.

We then used the X-Rite device for 

calibration. When calibrated, its average Delta 

E of 0.5 beat the Samsung S27C750P, 

and its colour temperature was 

excellent – the main area 

where the Samsung won 

was with its brightness and 

contrast, thanks to its VA 

panel. When calibrated, 

the Asus had no 

problems picking out 

the darkest details 

either, and there was 

no banding.

The MX279H’s 

IPS panel has faster 

response times than 

the Samsung’s VA 

panel, though, and the Asus also beat its 27in 

Samsung rival in the audio stakes. The Asus’ 

Bang & Olufsen speakers are superb, offering 

more volume than any other display on test, 

and with no distortion at the top end. Its high-

end frequencies aren’t too tinny, and the bass 

isn’t overpowering; they’ll be fine for gaming if 

no alternatives are available.

Conclusion 
The MX279H is a good-looking lifestyle 

screen, thanks to its great speakers and 

stylish, circular stand, plus its lack of features 

that many other monitors include by default. It 

also arguably makes up for its lack of features 

with its good image quality. The bottom line, 

though, is that 1,920 x 1,080 pixels on a 27in 

diagonal just looks chunky now. The 24in Dell 

U2414H is sharper, cheaper and offers better 

image quality, while the Hazro packs in more 

pixels, achieving a better balance between 

resolution and screen size. MJ

VERDICT

Despite its good looks, this screen doesn’t 

have the features or resolution needed to 

justify its price.

OVERALL SCORE

80%

IMAGE QUALITY

47/55
FEATURES 

12/15
VALUE 

21/30

http://www.scan.co.uk
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T  
here’s plenty of competition for 

24in, 1,920 x 1,080 screens, so any 

panel that’s going to thrive needs 

to stand out from the crowd. Dell’s U2414H 

stands out in a couple of ways: it’s one of the 

cheaper screens in this category, and it’s also 

the best-looking.

The slim silver stand banishes memories 

of the dull grey models we’re used to seeing, 

and the great design is matched with good 

build quality – there’s no hint of wobble, and 

the whole unit feels sturdy. Three of the 

sides of the bezel are tiny too, at just 6mm 

across, making this screen ideal for multi-

monitor arrangements.

It’s easy to put together as well. There’s no 

need for screws: just remove the base from 

the box and snap it into the back of the screen. 

This area is also compatible with VESA 

mounts, and the screen can be rotated and 

tilted, plus the 130mm height adjustment is 

generous. The back of the stand can even be 

removed to store cables neatly.

There are four USB ports, matching the 

Philips 242G5DJEB, while the input selection 

is unconventional, but broad, with DisplayPort 

and mini-DisplayPort alongside two HDMI 

inputs, both of which support MHL. That 

configuration means it’s possible to daisy-

chain monitors together, too. 

The only missing feature is speakers, 

although a 3.5mm output is included, and 

you’re usually better off using 

separate speakers anyway. 

At its factory settings, the Dell’s 

brightness level of 242cd/m2 is great, 

even if it’s lower than other 1080p 

panels – any result beyond 250cd/m2 

gets too bright to use for prolonged 

lengths of time. The Dell’s 854:1 

contrast ratio is reasonable, although 

other 24in monitors achieved slightly 

better results, and its average Delta E 

of 2.23 was better than two of the four 

other 24in panels on test.

The Dell improved when we toned 

down  its brightness to 125cd/m2. At 

this more manageable level, its 

improved Delta E of 2.18 is still better 

than most of its rivals, and its 

contrast ratio of 871:1 takes it 

ahead of most of the 24in 

Dell U2414H /£180 inc VAT

A broad feature set, great image quality and a good price

SUPPLIER www.overclockers.co.uk

1 , 9 2 0  X  1 , 0 8 0  M O N I TO R

competition too. Colour temperature and 

gamma are both good, too.

In real-world use, those results make for 

an excellent screen. Its colours are vibrant 

without being garish, and the accurate colour 

temperature means they’re warm without 

becoming oversaturated. Blacks are rendered 

well, and there’s barely any banding or 

backlight bleeding. Our only qualm concerns 

bright white shades, which could be 

differentiated a little better.

What’s more, the Dell became even better 

when calibrated. Its revised Delta E of 0.7 was 

the best of any 24in screen on test, and the 

rest of its results remained competitive – 

calibration made only subtle changes to its 

already excellent results. As usual, 

though, we can’t recommend the 

specific gaming mode, which 

saw poorer results in the colour 

temperature and Delta E tests.

The Dell’s uniformity was 

extremely good too, with only a 

maximum deviation of 9 per cent 

in the top-left and bottom-right 

corners, and we noticed no 

backlight bleeding. Meanwhile, 

the on-screen menu is one of the 

easiest we’ve tested – it’s clear, 

straightforward and easy to 

navigate, thanks to context-

sensitive icons.

Finally, while the Dell’s 8ms response 

time doesn’t look good for gaming on paper, 

we didn’t notice any ghosting during our 

game and Blu-ray tests; only the most 

demanding players will want a screen 

with lower response times, such as the 

Philips 242G5DJEB.

Conclusion 
The Dell may be one of the cheaper 24in 

options in this Labs, but you wouldn’t know 

that from its image quality; it’s a fantastic  

all-rounder, with accurate colours and 

good contrast. 

Screens such as Eizo’s Foris FG2421 are 

geared towards professionals, and are much 

more expensive, and very demanding 

gamers will want a faster response time. 

However, if you’re after an all-rounder that’s 

as good for gaming as it is for work, this is an 

excellent and affordable option. MJ

VERDICT

Great image quality, a good feature set and a 

tempting price make this a great all-rounder.

OVERALL SCORE

90%

IMAGE QUALITY

49/55
FEATURES 

14/15
VALUE 

27/30

ELITE 
NEW ENTRY

P 68

http://www.overclockers.co.uk
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E  
izo is known for professional 

panels, but the Foris FG2421 is its 

first screen for gaming. That 

means a more extravagant design and a 

groundbreaking 240Hz refresh rate, which is 

achieved by doubling 120Hz signals, but then 

blinking the backlight in sync with the screen. 

It’s designed to eliminate motion blur during 

intense gaming, but you’ll need a beefy PC 

that can send 120fps, rather than the usual 

60fps, to the monitor to see the benefits, . 

The Eizo is also one of the first screens to 

combine a high refresh rate with VA 

technology – a step up from the TN panels 

used in many previous 120Hz screens. Both 

technologies have good response times – the 

Eizo boasts 1ms – but the move to VA should 

deliver better contrast.

The Foris has several sensible touches too. 

It has two USB 2 ports and a cable-tidying clip 

at the back of its stand, plus a handle that 

makes it easier to lug the panel to LAN parties. 

There’s also 60mm of height adjustment, and 

separate headphone and microphone jacks.

It doesn’t rotate, though, and there’s no 

VESA mounting option, no hardware 

calibration and no MHL support. 

Meanwhile, connections include 

DisplayPort, DVI-D and HDMI, but 

no D-SUB, as it doesn’t have the 

necessary bandwidth. It also has quite 

a thick bezel, which means it isn’t ideal 

for multi-monitor rigs. 

The Eizo’s 120Hz panel worked 

well in our tests: the smoother motion 

when compared to 60Hz screens is 

noticeable, with zero evidence of 

motion blur, tearing, ghosting or any 

other artefacts. We struggled to notice 

any difference between refresh rates 

of 240Hz and 120Hz though - you 

clearly get diminishing returns after a 

certain point. 

The Eizo’s factory brightness level of 

441cd/m2 is the highest in this category, 

but it’s far too bright for anyone to use 

comfortably. We turned it down to 

294cd/m2 during our tests, which is far 

closer to the upper limit of usability. 

Image quality was mixed though. 

The Eizo’s factory black level of 

0.06cd/m2 is outstanding: 

Eizo Foris FG2421 /£419 inc VAT

Equipped with a 240Hz refresh rate

SUPPLIER www.pcbuyit.co.uk

C AT E G O RY

better than every other 24in panel on test, 

and low enough that a plain black screen 

looked as if the Eizo was actually turned off; a 

result helped by the lack of backlight bleed. 

That black level combined with our revised 

294cd/m2 brightness for a stunning contrast 

ratio of 4,623:1. That’s the best of any 24in 

monitor on test, and it means that details 

are top-notch at the top and bottom ends 

of the spectrum, with details picked out 

well, and without banding. The 

Eizo’s average Delta E of 3.92 isn’t 

as impressive, though, and the 

average gamma of 2.47 is wayward 

too. Viewing angles aren’t great, 

either, and the situation didn’t 

improve much at 125cd/m2. 

The Eizo also has two modes 

designed to help during certain 

games, but neither mode provided to 

be particularly useful. FPS mode 

made the Delta Es even worse, 

while having little effect elsewhere, 

and the RTS option ramped up the 

brightness even higher, which 

added more detail to dark areas but 

made colours look washed out.

Conclusion 
The Eizo Foris FG2421 

comes with a  

high-performance 

240Hz mode and a host of sensibly designed 

touches, but it also lacks the versatile design 

of many cheaper monitors in this test. 

Its image quality is mixed too, with stunning 

black levels and exceptional contrast, but 

mediocre Delta E and gamma figures. This 

monitor has the punch to deliver inky dark 

scenes and bright whites, which is great for 

gaming, but its colours aren’t particularly 

accurate. 

If you’re a keen or professional gamer 

then this panel’s increased refresh rate has 

undeniable appeal - even ignoring the 240Hz 

gimmick, 120Hz is still a decent cut above your 

average 24in panel. 

However, only serious gamers should 

consider spending so much money on a 24in 

screen. Everyone else will be better off with a 

cheaper all-rounder, such as the Dell U2414H, 

or even a 29in widescreen model such as the 

Asus MX279H. MJ

VERDICT

An interesting design with gamer-friendly 

features, but it can’t justify its high price. 

OVERALL SCORE

70%

IMAGE QUALITY

42/55
FEATURES 

12/15
VALUE 

16/30

http://www.pcbuyit.co.uk
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L A B S  T E ST  /  MONITORS

T  
he ProLite B2483HS is the cheapest 

monitor in this labs, by more than 

£30, but what do you lose by going 

for a cheaper display? For a start, the 

B2483HS is made of plain plastic, with no 

bells or whistles, and it doesn’t have a 

particularly thin bezel either. It’s easy to put 

together, though, with three screws that 

attach the base to the bottom of the stand. 

Iiyama has kept its menu navigation 

refreshingly simple too: symbols on the front 

of the bottom bezel match up to buttons 

underneath, and we were soon quickly 

clicking through the intuitive on-screen menu.

The Iiyama ticks more boxes when it comes 

to practicality. It can rotate into portrait mode, 

it has 130mm of height adjustment and 

reasonable tilt levels, plus it can be attached 

to a VESA mount. However, it doesn’t have 

any USB ports, its HDMI port isn’t MHL-

compatible and there’s no DisplayPort either. 

If those features aren’t important to you, 

however, you’ll be pleased to know that the 

Iiyama held its own in the benchmarks. At 

factory settings, its average Delta E of 1.77 

was the best of any 24in screen on test, and 

its brightness of 285cd/m2 is plenty, even if 

two other panels on test are brighter. Its 

0.1cd/m2 black level is fantastic too, and 

surprising – TN panels aren’t this normally 

dark. The resulting contrast ratio of 2,840:1 

is also one of the best on test this month.

Those are good numbers and in real-world 

testing, we had no major issues either. The 

brightness level is high, but not 

uncomfortable, and the 

superb contrast means this 

screen handled nuanced 

shades well throughout the 

colour spectrum. 

There was a slight red tint 

to white areas, though, and 

some colours seemed 

slightly washed out, but 

these are minor criticisms.

We then turned down the 

Iiyama’s backlight to 125cd/

m2, and the screen continued 

to impress. Its Delta E results 

were still better than most 

screens at this level, and its 

6,496K colour temperature is 

Iiyama ProLite B2483HS /£148 inc VAT

Can you get a good 24in monitor for under £150?
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virtually perfect. The deeper black levels 

look superb, and the 2.3 gamma level isn’t 

bad either. The Iiyama performed well 

when calibrated too, but its results weren’t 

much different.

A special 6,500K mode is also included, 

but its colour temperature of 6,897K isn’t 

anywhere near the 6,500K ideal, and the 

Delta E of 1.91 is still good, but worse than the 

monitor’s other results - our test images 

looked noticeably cooler. 

The ProLite’s uniformity wasn’t great either, 

with a top deviation figure of 17 per cent in the 

bottom-right corner of the screen, and figures 

between 6 and 13 per cent in every other 

segment of the screen – a result that can’t 

compete with the more 

consistent Dell U2414H.

Likewise, the Iiyama’s TN 

panel means that viewing 

angels aren’t as good as the 

Dell’s IPS screen – even slight 

angle adjustment caused 

noticeable differences to the 

image. The speakers aren’t 

much cop either, with hardly 

any volume, tinny high-end 

frequencies and no bass. 

We also noticed an odd 

bug when we connected the 

screen using HDMI, but used 

the Iiyama’s line-in for audio: 

with the monitor’s speakers at 

high volume, the screen flickered in time with 

music. It’s a limited scenario, and it didn’t occur 

when we used HDMI to carry the video and 

audio signals, but it’s worth remembering if 

you’re planning to use the line-in jack to 

connect your PC to the screen’s speakers.

Conclusion 
The Iiyama has good image quality despite 

its low price, with great Delta E results, 

impressive contrast and moderate brightness 

levels. What’s more, it continued its good form 

when turned down to a more reasonable 

125cd/m2. The low budget is apparent in other 

areas, though, with disappointing backlight 

uniformity, mediocre viewing angles, terrible 

speakers and a poorer port selection. If you’re 

on a budget, and aren’t bothered about 

multiple connectors and features, this is a 

good monitor for the money but, if you can, 

we recommend saving your pennies for the 

superior Dell. MJ

VERDICT

A good budget buy, but the slightly pricier 

Dell is worth the extra cash.

OVERALL SCORE

82%

IMAGE QUALITY
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T  
he two headline figures attached to 

the Philips 242G5JEB are its 144Hz 

refresh rate and 2ms response 

time, both of which mark it out as a gaming 

panel. Not only that, but it also has four USB 3 

ports, connections for MHL-enabled HDMI, 

DisplayPort, DVI-D, D-SUB and an audio 

output, which makes it one of the most  

well-equipped screens on test in terms of 

ports and connections, although there are 

no speakers.

The bezel has obvious icons and proper 

buttons too, which makes it easy to navigate 

the on-screen menu, but that’s not the only 

way to configure this screen. Also included is 

Philips’ SmartKeypad, which is a six-button 

unit that connects using USB and can be used 

to switch between preset monitor settings 

and a couple of user-customisable profiles. 

Assembly is easy, thanks to a stand that 

slots and locks into place without any screws. 

This is a monitor that will attract attention too, 

with its thin bezel, round stand and orange 

line right across its front. It’s the second most 

expensive 24in screen in this test, at £270 inc 

VAT, but it’s much cheaper than the £419 Eizo 

panel – the other 24in screen that’s designed 

for gaming.

The Philips 242G5JEB got off to a good 

start when we enabled its 144Hz refresh rate, 

which meant that frenetic action was 

smoother than any motion the average 60Hz 

screen can deliver, and we noticed no input 

lag or other problems thanks to the 1ms 

response time. That said, this screen’s 

factory-fresh benchmark results weren’t 

exactly inspiring. The Philips’ average and 

maximum Delta E figures of 5.35 

and 12.57 are some of the worst 

on test – the Eizo’s equivalents of 

3.92 and 8.33 aren’t what we’d 

describe as perfect, but they’re 

still significantly better. 

The Philips’ colour temperature 

also measured 7,204K, making 

for an extremely cool image, and 

its average gamma of 1.73 is a fair 

way off the 2.2 ideal. The Philips 

has an eye-searing brightness of 

356cd/m2 too, but the 0.33cd/m2 

black level is poor, and the Eizo 

has better contrast.

Philips 242G5JEB /£270 inc VAT

Equipped with a 144Hz refresh rate and a USB keypad
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These below-par benchmark results mean 

inconsistent performance; the extreme 

brightness helps bring out fine detail in even 

the darkest areas, but no other screen in this 

Labs fared worse when rendering different 

white shades. Meanwhile, the high colour 

temperature means colours lack punch.

We then turned down the screen to  

125cd/m2 and the situation improved. The 

revised average Delta E of 2.57 isn’t great, but 

it’s better than the Eizo could manage, and 

the 6,424K colour temperature is far closer 

to reality. The black level of 0.11cd/m2 is 

drastically better, too, resulting in 

deep blacks and good contrast, 

despite the lack of brightness. 

There are also preset modes for 

playing FPS, RTS and racing games, 

but none of them is particularly 

good. The FPS mode, for instance, 

made those initial Delta E figures 

even worse, and sent colour 

temperature off the scale: a result 

of 8,734K makes the screen 

distractingly cool, and this is the 

worst result anywhere in this Labs. 

The terrible black level of 1.72cd/m2 

is another lowlight.

Meanwhile, viewing angles are 

disappointing, with colours and 

contrast that quickly morphed as 

we moved our heads around the screen, and 

uniformity is poor, with a maximum 16 per 

cent deviation in the top-left corner, and 

deviations of 10 per cent or higher in many 

other sectors of the screen.

Conclusion 
The Philips 242G5JEB is undoubtedly aiming 

for the gaming crowd with its 144Hz mode, 

USB-attached controller and huge versatility, 

but its image quality is disappointing. It might 

be very bright, but that can’t compensate for 

its below-par colour accuracy, uniformity and 

viewing angles. 

This panel may be cheaper than Eizo’s 24in 

gaming monitor, but we’d save the cash and 

buy Dell’s £180 U2414H instead. While it can’t 

match the Philips’ refresh rate, it offers better 

quality throughout. MJ

VERDICT

Tempting features and well priced against 

other gaming screens, but the image quality 

just isn’t good enough.
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S  
amsung’s S27C750P might have a 

27in diagonal but, this £279 panel 

doesn’t make use of the 2,560 x 

1,440 resolution that’s now becoming more 

common on larger screens. Instead, the 

S27C750P has a standard HD resolution of 

1,920 x 1,080. 

That’s a fine resolution for a 24in screen, 

but it raises immediate issues when used 

across a screen of this size, especially when 

you put it next to a 2,560 x 1,440 panel. 

Comparatively, the low resolution makes 

the image look a little fuzzy and old-hat.

Thankfully, the Samsung makes a better 

first impression in other departments. It’s a 

great-looking screen, and its base is a slab of 

silver-coloured plastic, with a thin circular 

stand that has a removable rear for cable 

storage. Its bezel is suitably thin and 

unobtrusive too, and the system is simple to 

assemble – it takes just one screw. It’s easy to 

use the on-screen menu, too, with buttons 

underneath the bottom bezel that correspond 

with the on-screen icons in an obvious way.

The display inputs are positioned above 

the stand, which makes for easy cable 

connections, but the choice of two HDMI 

connectors and a single D-SUB port is the 

same odd choice as the 27in, 1080p Asus 

MX279H. Neither screen has a USB 

connection either and, while the Asus does 

have speakers, the Samsung has no speakers 

but one headphone jack. These features are 

arguably superfluous for many people  

though. The Samsung can also rotate 

into portrait mode, but it doesn’t have 

any height adjustment, or a 

swivelling base – another area 

where it loses out to the Asus.

In terms of performance, the 

Samsung’s factory-fresh 

average Delta E of 2.73 is 

slightly behind the Asus, 

but the gap isn’t wide 

enough to be noticeable. 

Meanwhile, its measured 

brightness of 362cd/m2 is 

high to the point of just being too 

much, and this is paired with a stunning 

0.08cd/m2 black level. 

The high contrast and low 

black level enabled us to 

Samsung S27C750P /£279 inc VAT

Bright lights, big monitor
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distinguish between the darkest shades with 

ease, although the Samsung wasn’t as 

effective when dealing with bright whites. 

There was no banding either, and the 

Samsung’s colour temperature of 6,427K 

was also better than the Asus’ result.

While the Samsung’s default brightness 

level is too high for long-term use, it 

maintained its performance when we dialled 

down the brightness to 125cd/m2, where it 

the Asus had a slightly better Delta E but the 

Samsung had better black 

levels, colour temperature 

and contrast. The average 

Delta E improved to 0.82 

when the screen was 

calibrated, but it still couldn’t 

match the Asus’ 0.5 result. Plus, at 

this setting, the Samsung produced 

better results than the Asus in most 

of the other tests too.

Several different image modes 

are included too, but none of these 

impressed. The Movie mode is too 

bright and oversaturated, and the 

Gaming mode merely pumped up the 

average Delta E to 2.8 – the Samsung’s 

worst result in our tests so far.

Meanwhile, backlight bleed is 

minor, and we only spotted 

light leakage when we looked 

in the bottom two corners – it won’t impact on 

general use. Uniformity is average, with a 

peak deviation of between 12 and 14 per cent 

in the top corners and figures below 10 per 

cent in most other sectors. The screen’s anti-

glare finish is great too - we couldn’t see any 

reflections, and viewing angles are excellent 

as well.

Conclusion 
The Samsung S27C750P is extremely bright 

and has a great black level, but it isn’t the most 

versatile screen on test. It’s also priced 

similarly to the Asus MX279H and, like that 

screen, it suffers because of its 1,920 x 1,080 

resolution. This just isn’t enough for a 27in 

screen anymore - a 24in 1080p screen, or a 

27in 2,560 x 1,440 display, will give you a 

much sharper picture. MJ

VERDICT

The fuzzy, low resolution means this 

otherwise decent screen just can’t convince 

us to part with our cash.

OVERALL SCORE
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T  
his is one of two screens in the 

Labs to use the rarer 2,560 x 1,080 

native resolution and, like the NEC 

MultiSync EA294WMi, the Asus PB298Q has 

a 29in diagonal. This unusual resolution is 

great for movies, and there’s enough screen 

real estate to make working easier too – 

it’s easy enough to have three, four or even 

five windows side by side. It’s great for 

gaming, too, thanks to all of those extra 

pixels – it’s a little like a multi-monitor setup 

on a single screen.

However, it’s a large unit, at 8.5kg, and its 

setup procedure is complicated, with three 

screws on the base and four more used to 

attach the stand to the screen. It isn’t the most 

stylish screen either, clad in matt plastic, with 

a bland stand. It doesn’t have any USB ports 

either, while the NEC includes four.

In other areas, though, the PB298Q’s 

no-nonsense practicality is appealing. It has 

HDMI, DisplayPort and DVI-D inputs, and it 

can tilt to be used vertically. It can be used 

with VESA mounts too, and its stand is  

height-adjustable.

While the Asus shares its resolution with 

the NEC screen, though, it couldn’t quite 

match its rival out of the box. Its average Delta 

E of 2.24 was a little behind, as were its black 

levels and contrast; the PB298Q’s 1,166:1 

contrast ratio falls behind the NEC’s 1,298:1. 

The Asus is brighter, but you’ll be better off 

toning down its searing 315cd/m2 brightness 

level anyway. 

There was little difference in the average 

gamma across both screens, although the 

NEC was slightly superior.

Asus PB298Q /£385 inc VAT

A keen price and an unusual resolution
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In real-world use, we had no issues with 

the Asus’ black level though – it’s dark 

enough, and there’s no visible banding across 

dark gradients. Plus, at the other end of the 

scale, its white levels are superb – they’re 

bright and show good distinction between 

similar shades.

At a more comfortable brightness of 

125cd/m2, the Asus had a poorer average 

Delta E but a better maximum level, and both 

monitors had similar gamma results. The NEC 

screen has slightly better contrast and black 

levels, though, and we spotted some slight 

banding on the Asus screen.

The Asus was better when calibrated, 

thanks to its excellent Delta E figures and high 

brightness, and it isn’t far short of the NEC 

when the latter screen’s sRGB mode is used – 

the Asus still had better Delta Es, brightness 

and colour temperature. The calibrated Asus’ 

RGB gamut coverage figure of 99.1 

per cent is excellent, but the NEC’s 

99.7 per cent result is a little better.

As with the smaller Asus screen, 

we wouldn’t recommend using 

any of the PB298Q’s ‘Splendid’ 

screen modes. Its Gaming option 

maintains a good brightness 

level, which helps to pick out 

darker areas, but its benchmark 

figures are mostly poor. 

The Asus also has excellent uniformity, 

with a backlight that only deviates 12 per 

cent from the norm, and in most screen 

segments, the brightness levels deviated by 

less than half that amount. 

Meanwhile, the speakers pump out plenty 

of volume, but they lack quality, with the 

reasonable-sounding high end hampered 

by a muffled mid-range and weak bass. 

They’re passable, but you’ll be better off 

using a decent set of headphones or proper 

speakers instead.

Conclusion 
The Asus PB298Q impresses in several 

departments. Its factory-fresh settings offer 

good image quality, it’s even better when 

calibrated and it has a versatile stand. 

However, while the Asus offers good image 

quality, its resolution rival from NEC is just that 

little bit better. The Asus PB298Q is much 

cheaper than the NEC, though, and still won’t 

disappoint you either – this is a great super-

widescreen display if the NEC’s £500 price 

tag is just too high for you. MJ

VERDICT

Good image quality and a high, unusual 

resolution make for an affordable alternative 

to multi-monitor setups.
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N  
EC’s EA294WMi is the second 

screen in this Labs to use the 

unusual 2,560 x 1,080 resolution 

and 29in diagonal, along with the Asus 

PB298Q. It’s a great setup for gaming, with 

loads of widescreen real estate to make flight 

simulators, racing games and first-person 

shooters even more immersive, and 

effectively replicating a multi-monitor effect 

without any additional bezels. It’s great for 

work too, as it enables you to have a bevy of 

windows alongside each other.

The NEC also beats the Asus when it 

comes to ports and connections. It has two 

DVI-D inputs, two D-SUB, an MHL-enabled 

HDMI port and DisplayPort, as well as a 

3.5mm audio jack and four USB 2 ports – 

a much better offering than the single 

DisplayPort, DVI-D, HDMI and audio 

connectors on the PB298Q. The NEC is 

versatile elsewhere too. It has 130mm of 

height adjustment, it can tilt and it can be 

rotated 90 degrees, just like the Asus panel, 

and it has 340 degrees of swivel thanks to a 

rotating base. The stand is easy to assemble 

too, with just one screw needed to connect 

the base to the monitor. 

The NEC’s factory settings beat 

the Asus monitor too. The NEC’s 

1.83 Delta E is a little ahead of the 

Asus’ 2.24, and the NEC delivered a 

1,293:1 contrast ratio – this is better 

than the 1,166:1 of the Asus, and is 

the product of marginally better 

brightness and black level results. 

The NEC’s colour temperature 

and gamma results are both 

better than the rival screen’s 

figures too, but we only saw 

these results when we turned off 

the NEC’s Eco Mode – with this 

option enabled, the screen 

topped out at 202cd/m2. That’s 

bright enough for everyday use, 

but dim compared to the default 

setting of most of the other 

screens on test.

The NEC continued to 

impress at 125cd/m2, where 

its average Delta E, colour 

temperature, black level 

and contrast were again 

NEC MultiSync EA294WMi /£500 inc VAT

Like a multi-monitor setup, but without the bezels
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all better than the widescreen Asus. The NEC 

fell behind marginally when we calibrated 

using our X-Rite colorimeter, however. Its 

average Delta E remained ahead, but its 

colour temperature was a little behind, and 

the measured brightness of 183cd/m2 was a 

long way short of the Asus’ result. There isn’t 

much in it at this level, though, and the NEC’s 

sRGB gamut coverage of 99.7 per cent was 

likewise only a little better than the 99.1 

per cent of the Asus.

As with many other screens, the 

NEC also has a dedicated gaming 

mode, and it’s a better effort than the 

similar options we’ve seen on other 

screens. With this mode activated, 

the screen’s 200cd/m2 

brightness is helped by 

a fantastic 0.15cd/m2 

black level, and the 

mediocre 6,864K colour 

temperature is joined 

by a reasonable 2.06 

average Delta E. It’s quite 

a subtle effect when 

compared with the 

oversaturated gaming 

modes on other panels, 

and still looks good 

despite its technically 

reduced colour accuracy.

Meanwhile, the NEC’s 

backlight has a top 

deviation figure of 11 per cent, which is a little 

better than the Asus. 

The NEC also has a great on-screen menu; 

its touch buttons are bolstered by clear 

on-screen prompts, and it’s easy to navigate. 

The speakers, sadly, aren’t as impressive, 

with plenty of volume, but insufficient bass 

and weak mid-range.

Conclusion 
The NEC offers huge versatility when it 

comes to ports and connections, and its 

image quality is great too. It isn’t too far 

ahead of the Asus but, in most categories, 

it’s just a little better. 

The £500 price is a huge sticking point 

though. It may be better than the Asus, but 

it isn’t £100 better. If you want the best image 

quality with this specific form factor, then go 

for it, but the Asus is much better value for 

money, and it isn’t far off the NEC in terms of 

performance either. MJ

VERDICT

Great image quality and versatility, but it’s 

expensive too.
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B  
uilt by LG, the Hazro HZ27WiE is the 

cheapest 2,560 x 1,440 monitor in 

this round-up. It comes fully 

assembled, but the stand only permits tilt 

adjustment. Also, it has relatively thick bezels 

and a glossy coating, so it will pick up marks 

easily and can be annoyingly reflective in 

certain light. Even so, all four major display 

inputs are included, and there are speakers 

and a headphone output too, so it’s great 

value for money, when you consider you’re 

getting an IPS panel at this resolution too.

Out of the box, the screen is very bright, and 

we measured a luminance of 354.1cd/m2. 

Colours were neither washed out nor 

oversaturated, and they were practically 

jumping out of the screen thanks to the 

brightness and glossy finish. However, there 

was a very distinct warm tinge, as confirmed 

by the colour temperature of 5,114K. 

Meanwhile, black luminance came in at 

0.3384cd/m2, for a contrast ratio of 1,047:1; 

a little better than the claimed 1,000:1. 

Minimum and maximum gamma readings 

came out at 2.01 and 2.37, and averaged 2.13. 

For colour accuracy, the screen achieved a 

relatively high maximum dE2K of 5.09, but an 

average of 2.29. These results aren’t perfect, 

but at this price they’re not bad. 

We noticed some backlight bleeding 

around the screen though. The left side 

suffered most, where the brightness was 9.21 

per cent lower than the middle reference 

point. That said, it wasn’t too noticeable in use, 

only being apparent in dark scenes of movies 

and games. Sadly, however, the menu system 

is infuriating. The symbols for the stiff side 

buttons are printed on 

the rear, so you have to 

navigate by memory.

Switching to User 

mode, which by default 

sets red, green and 

blue levels to 100, 

resulted in the best 

whites, and indeed the 

colour temperature 

here was 6,402K, a big 

improvement. Colour 

accuracy also improved 

slightly, with an average 

dE2K of 2.1.

Hazro HZ27WiE /£320 inc VAT

The cheapest 2,560 panel on test, but can it keep pace?
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The panel also offers what it calls ECO 

modes (Standard, Text, Game and Movie). 

We switched to Game, but with poor results. 

Contrast and brightness were overdone (we 

measured a luminance of over 400cd/m2), 

and there was no way to adjust them. Details 

in light and dark areas of games were lost, 

and a maximum dE2K of 13.23 and maximum 

gamma reading of 4.01 mean this mode 

should be avoided.

When manually calibrated, we couldn’t get 

the screen close to the desired 125cd/m2 

either. Even at a brightness setting of 0, 

we measured 230cd/m2, which is rather 

bright for long-term use or in a dim room. 

Nevertheless, we were able to achieve a 

near perfect colour temperature of 6,514K. 

The contrast ratio stayed at a healthy 980:1 

too, but we saw no real colour accuracy 

improvements, with the default User 

mode being just as good. 

At these settings, games 

and movies looked great, 

with the glossy screen often 

bringing them to life a little 

more, and we didn’t detect 

any input lag either.

With a full software 

calibration we managed a 

maximum dE2K of 3.83 

and an average of just 

0.83, which is fantastic, as is 

the average gamma of 2.19. The 

display is capable of displaying 100 per cent of 

the sRGB spectrum too.

The on-board speakers are, as usual, 

nothing special. However, they’re loud, clear 

and lack distortion. You could easily use them 

for basic audio, but you’ll be better served by a 

half decent pair of headphones or speakers.

Conclusion
Not surprisingly for its price, the Hazro 

HZ27WiE  has flaws, such as the limited 

adjustments and horrible menu navigation, 

although our main criticism is that it’s too 

bright and could do with a dimmer setting. 

If that isn’t an issue for you, however, it’s 

great value for money for a 27in, 2,560 x 1,440 

panel, with a pretty accurate display (once you 

switch to User mode), and the glossy finish 

coupled with good viewing angles from the 

IPS panel make for a solid experience in 

games and movies. ML

VERDICT

A great value, ultra-high-resolution panel 

with solid out-of-the-box performance and 

lots of inputs, although it’s a little too bright.

OVERALL SCORE

82%

IMAGE QUALITY

44/55
FEATURES 

11/15
VALUE 

27/30

http://www.overclockers.co.uk


http://www.devolo.co.uk/wl-fl
mailto:sales@devolo.co.uk
http://amazon.co.uk


56

L A B S  T E ST  /  MONITORS

L  
ike the Hazro HZ27WiE, Iiyama’s 

ProLite XB2779QS has a glossy 

finish, so finger marks will show up 

easily, but it still looks swanky with its curved 

plastic chassis and edge-to-edge glass. 

There’s a generous amount of tilt on offer, as 

well as height and swivel adjustments, so 

finding a comfortable viewing position won’t 

be hard, but rotating the screen into portrait 

mode is off the cards. Viewing angles are 

good too, but with the glossiness, you’ll need 

to watch out for reflections.

There are no USB ports, but HDMI, 

DisplayPort, DVI-D and VGA connections 

are included, as well as two 3.5mm audio 

jacks. The touch-sensitive navigation buttons 

are easy to use, and the menu itself is 

intuitive too.

First impressions are good, although like 

many others, the screen was very bright out 

of the box. However, when combined with the 

glossy finish, the brightness made colours 

vibrant and intense without being 

oversaturated. Blacks were deep, and test 

images revealed good levels of contrast and 

depth, and we saw very little banding on 

greyscale images. Details in the lightest and 

darkest areas were handled respectably too.

Factory measurements revealed the panel 

was displaying 99.7 per cent of the sRGB 

gamut – easily enough for most people. 

Colour temperature was a little warm at 

5,975K, but the white and black points of 

350.2cd/m2 and 0.3363cd/m2 gave us a 

pleasing contrast ratio of 1,041:1, similar to 

the HZ27WiE. The average gamma reading 

of 2.26 was also good, although it ranged 

from 1.96 to 2.51, so it could be more 

consistent. Finally, dE2K measurements 

peaked at 6.81, although this high result 

was far from the norm, as the average 

from the 51 measurements was a 

fantastic 1.31.

In terms of backlight uniformity, 

there were a few small areas of 

bleeding at the edges (only likely 

to impact avid film watchers), 

and a fair degree of variance at 

high brightness; 370.95cd/m2 at 

the top and 314.99cd/m2 at the 

bottom were the biggest 

and smallest readings.

Iiyama ProLite XB2779QS /£419 inc VAT

Can this IPS panel outshine the competition?
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The panel offers Warm, Cool and Normal 

colour modes as well as five i-Style settings, 

of which we tested the Standard and Game 

ones. Standard resulted in a dimmer, more 

eye-friendly brightness (282.3cd/m2 to be 

precise) and an excellent colour temperature 

of 6,488K. Colour accuracy was basically 

unchanged, but the contrast ratio fell to 859:1. 

Sadly, the Game mode resulted in garish 

colours that didn’t help in games or anywhere 

else. In this mode, the maximum dE2K 

reading shot up to a whopping 15.66, while 

the average increased to 4.94.

Reducing the brightness to 125cd/m2 and 

manually calibrating the screen gave 

us an excellent colour temperature of 

6,516K. The contrast ratio was 915:1 – 

you could use a higher brightness to 

boost this figure, but it wasn’t an issue 

in use; whites appeared accurate, 

and blacks were still inky and deep. 

Colour accuracy was just as good 

too, while gamma levels improved 

a little, ranging from 1.94 to 2.19 and 

averaging 2.14. We also didn’t 

experience any input lag.

Finally, a full software calibration 

corrected the few colours that were 

off and gave us a maximum 

dE2K value of just 1.88, and an 

outstanding average of 0.58. 

The average gamma was 2.21, while the 

contrast ratio was 941:1 – it’s hard to complain 

about image quality when you pair this screen 

with a colorimeter.

One small downside is the speakers, which 

are quiet, lacking in bass and have a muffled 

mid-range output. As such, you’ll be better 

off with a proper set of speakers for 

entertainment purposes.

Conclusion
The ProLite XB2779QS may cost £100 more 

than the Hazro, and have similar specs, but it 

fixes many of the Hazro’s issues. Menu 

navigation, brightness range and physical 

adjustments are all superior, and its image 

quality is excellent. The glossy finish may not 

be for everyone but, if that isn’t a problem, this 

is a fantastic screen for the price. ML

VERDICT

An excellent all-rounder with a high-quality 

panel, great image quality and plenty of 

connections.

OVERALL SCORE

86%

IMAGE QUALITY

48/55
FEATURES 

13/15
VALUE 

25/30

http://www.pixmania.co.uk
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W 
hile this 27in Philips panel has a 

similar price to Iiyama’s XB2779QS, 

it uses a PLS panel (a type of IPS), 

and has a matt anti-glare finish rather than a 

glossy one. It looks plain, but it has a pleasant 

brushed-metal effect on the plastic bezel. 

Meanwhile, the robust stand permits the full 

range of adjustments so, unlike the Iiyama, 

you can use it in portrait mode.

The 272P4 has a good suite of digital 

connections, plus a pair of audio jacks and 

a three-port USB 3 hub, so it’s very well 

connected. It even includes a built-in webcam 

and microphone. The on-board speakers are 

fine, but nothing special, and although the 

menu is generally well laid out, the symbols 

for the buttons are hard to see, which can 

be frustrating.

At factory settings, the image appeared 

neither too warm nor too cool, while our test 

images had pleasing levels of depth and 

vibrancy. Viewing angles also proved to be 

very good. Blacks were deep, although a few 

of the darkest greys were hard to pick out. 

Backlight bleeding was kept to a minimum 

too, although our uniformity test revealed that 

the screen was over 10 per cent dimmer on 

both sides compared to the middle. As ever, 

though, you’ll be hard pushed to notice the 

difference with your eyes.

The display also reported an excellent 

colour temperature of 6,478K, while 

brightness and black levels came in at 

288.4cd/m2 and 0.2899cd/m2 respectively, 

for a healthy 995:1 contrast ratio. Gamma was 

a little off, averaging 2.32, while colour 

accuracy was unfortunately off in more 

than one place. 

The dE2K results showed a 

maximum of 10.71 and an average 

of 3.23, with many colours being 

over 5. Our own subjective 

experience with colours was still 

good, but the Iiyama was certainly 

better. Philips’ screen also only 

covered 96 per cent of the sRGB 

gamut compared to 99.7 percent 

on the Iiyama. 

The monitor also features 

Philips’ own Game and Photo 

modes but, as with similar 

modes on other screens in this 

Philips 272P4QPJKEB /£449 inc VAT

Sports a PLS panel and a 2,560 x 1,440 resolution

SUPPLIER www.dabs.com
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test, they both resulted in poor colours that 

felt unnecessarily oversaturated, and brought 

no visible benefits to their target. 

The screen also has an sRGB mode, but 

despite constantly switching between this 

mode and the factory defaults, we couldn’t 

see much difference. Our colorimeter agreed 

with us, as the sRGB preset results were all 

very similar to the factory ones.

With a brightness close to 125cd/m2 and 

a little manual calibration via the 

OSD, we finally managed to get the 

average dE2K under 3, although 

many of the individual results still 

exceeded 5 and the maximum was 

over 10. The contrast ratio also dips a 

little, although this is often the case 

at lower brightness, and to our eyes 

blacks were still one of the screen’s 

strongest aspects, whether in 

images, games or movies. We were 

able to pick out a touch of ghosting 

in fast-paced action sequences of 

games when we really looked for it, 

but we couldn’t see this effect in 

movies at all.

Thankfully, making an ICC profile 

via software calibration sorted out 

most of the accuracy issues. 

Colour temperature, dE2K 

results and gamma readings were all 

excellent after we’d calibrated the monitor, 

but this is still very much a best-case scenario, 

and you’ll need a colorimeter to achieve 

these results.

Conclusion
The Philips 272P4  has some nifty features, 

but unless the USB 3 hub and portrait mode 

are vital, we recommend Iiyama’s XB2779QS 

over this screen for most purposes, as its 

image quality and design are both better. 

Professional users, meanwhile, may want to 

consider ViewSonic’s equally well-featured 

VP2772. It’s a big step up in price, but it also 

has a wider gamut, and you’ll need to fork out 

for a colorimeter to get the best from the 

Philips panel anyway. ML

VERDICT

Packs plenty of features into its shell, but 

the default image quality slightly misses 

the mark.

OVERALL SCORE

78%

IMAGE QUALITY

42/55
FEATURES 

14/15
VALUE 

22/30

http://www.dabs.com
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W 
hile ViewSonic has a number of 

cheap TN panels in its vast range 

of screens, its VP2772 is aimed 

squarely at professionals – it’s a wide gamut 

display that uses IPS technology, along with 

pre-calibrated sRGB and Adobe RGB settings.

Assembly is easy and requires just one 

screw. The huge stand makes the screen 

very stable in both portrait and landscape 

orientations (height, swivel and tilt 

movements are all generous too), but it 

does have a large footprint on your desk. 

Meanwhile, the screen’s finish is slightly 

reflective but far from glossy, and the OSD 

is easy to navigate with the front touch-

sensitive buttons.

The VP2772 has a wide range of 

connections too, including a DisplayPort 

output so you can daisy-chain a second 

screen to it. There aren’t any speakers, 

although that isn’t a complaint, and as usual, 

there’s a 3.5mm audio out jack, as well as a 

four-port USB 3 hub, making this screen the 

joint best in terms of USB support. Screen 

specifications are standard for a 27in 2,560 x 

1,440 IPS panel, although the stated typical 

12ms response time and high price will make 

it unattractive to gamers.

Out of the box, it’s hard to criticise the 

image quality, although the colour 

temperature was noticeably cooler than ideal. 

Test images looked sharp, accurate and deep. 

The white point reading of 7,199K confirmed 

the display’s default cool tinge, and it’s also 

bright at factory settings, as are most of the 

screens on test. It came in at 327.1cd/

m2, while the black point was a 

decent enough 0.3603cd/m2 

for a contrast ratio of 908:1. 

We’ve seen better than this 

result from IPS panels, but the 

blacks didn’t suffer as a result in 

our subjective viewing tests.

Gamma is a little low, with a 

2.08 average, but the range 

wasn’t as varied as on the 

other screens on test. Colour 

accuracy was also very good, 

with a maximum dE2K of 5.72 

and an average of just 2.15. 

Uniformity was the biggest 

letdown. The bottom edge 

ViewSonic VP2772 /£584 inc VAT

A wide gamut and heaps of features

SUPPLIER www.ballicom.co.uk
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of the screen isn’t so bad, but the top and 

sides showed significant dimming, with the 

brightness being 21 per cent less than the 

middle of the screen in the top-right corner. 

You could see this effect in action with 

some of our test images, although it isn’t 

always obvious.

On the plus side, the sRGB preset is 

excellent, although oddly the screen won’t let 

you reduce the brightness when using this 

setting. This is a shame, as it measures in at 

228.4cd/m2, which is quite bright for long-

term use. Colour temperature was much 

improved at 6,644K though. The contrast 

ratio fell to 857:1, as often 

happens with IPS panels, but 

movies still looked good. 

Gamma improved to 2.17 on 

average, but the real winner at 

this preset is colour accuracy – 

dE2K readings were just 1.37 

maximum and 0.59 on 

average. We had to switch 

back to factory settings to 

reach a brightness of around 

125cd/m2, but we didn’t see 

much improvement over the 

original results at this setting.

Finally, a full calibration 

enabled the screen to produce 

the full sRGB gamut and 99 

per cent of the Adobe RGB 

gamut, which is much wider, and used with 

certain professional applications. Colour 

temperature and gamma also improved, 

although the dE2K readings and contrast ratio 

were very similar to those of the sRGB preset, 

where the colour accuracy is fantastic anyway.

Conclusion
The VP2772 is expensive compared to other 

panels on test, but it has loads to show for it, 

and professional screens can be far more 

expensive at this size and resolution. You also 

don’t need a colorimeter to benefit from its 

accuracy, as the sRGB and Adobe RGB 

presets ensure accurate calibration out of the 

box. That said, if you want to work with lower 

brightness, it may be worth investing in a 

colorimeter, as the screen’s inability to alter 

this setting when using the presets is perhaps 

its biggest letdown. ML

VERDICT

The price isn’t for everyone, but for those 

who need its broad feature set, wide gamut 

and colour accuracy, it’s an excellent choice.

OVERALL SCORE

89%

IMAGE QUALITY

53/55
FEATURES 

14/15
VALUE 

22/30
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R E V I E WS  /  PC HEAD TO HEAD

S  
mall PCs require more thought and innovation to 

build successfully than traditional big boxes, so 

this month’s PC head-to-head was particularly 

tricky. We asked two manufacturers to build the best PC 

possible inside a mini-ITX chassis – a brief that requires 

careful component selection and expert building skills.

The components
AWD-IT’s machine relies on a Core i5-4670K overclocked 

from 3.4GHz to 4GHz, which is more than enough CPU 

power for most people, while Scan’s Core i7-4770K adds 

Hyper-Threading and 2MB of extra L3 cache; Scan’s system 

is also overclocked it from 3.5GHz to 4.2GHz. The latter 

system is better on paper but, really, only the most 

AWD-IT Ignis  
Aqua 290X 250D  

Mini ITX PC /£1,499 inc VAT

Scan 3XS  
Z87 Nanu 250D 

/£1,849 inc VAT

SUPPLIER www.AWD-IT.co.uk SUPPLIER www.scan.co.uk

demanding users of multi-threaded software will 

appreciate the Nanu’s extra CPU pace. 

Interestingly, these are also both modest overclocks – 

we’ve seen those chips go much higher. Haswell gives 

diminishing returns when tweaked, though, and both firms 

have also taken the cramped confines of these machines 

into account.

The machines differ in the GPU department too. The 

AWD-IT system has an AMD Radeon R9 290X, while the 

Scan has Nvidia’s GeForce GTX 780. Both firms run their 

cards at stock speeds, which is a tad disappointing given the 

custom waterblocks, but at least you can be sure they won’t 

overheat inside the small case, and you’ll also possibly have 

some headroom for your own GPU overclocks. 

Mini-ITX  
powerhouses

This month sees two stunning mini-ITX systems square off.  

Just how much power can you get inside a shoebox-sized system?

V

http://www.AWD-IT.co.uk
http://www.scan.co.uk
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AWD�IT/SPECIFICATIONS:

CPU Intel Core i5-4670K overclocked  

to 4GHz

Motherboard Gigabyte Z87N-WiFi

Memory 2 x 4GB Kingston HyperX Black 

1,600MHz DDR3

Graphics AMD Radeon R9 290X

Sound On-board

Case Corsair Obsidian 250D

Cooling CPU: XSPC Raystorm CPU block, 

XSPC EX240 slimline radiator. GPU: XSPC 

290X waterblock, XSPC EX120 slimline 

radiator. Fans: 3 x 120mm Corsair AF120

PSU XFX XTR 650W

Ports Front: 2 x USB 3, 2 x mini-jacks; rear:  

4 x USB 3, 2 x USB 2, 1 x optical S/PDIF, 2 x 

Gigabit Ethernet, 1 x PS/2, 5 x mini-jacks

Operating system Windows 8.1 64-bit

Warranty Two years collect and return

The Scan’s specification wins in terms of power. The 

Nanu has 16GB of DDR3 RAM compared to the AWD-IT’s 

8GB, although the AWD-IT’s 2,400MHz memory is clocked 

quicker than the 2,133MHz DIMMs inside the Nanu. Both 

systems use Samsung 840 EVO SSDs too, but the Scan has 

the 250GB model, while the AWD-IT makes do with 120GB. 

Both also have Seagate hard disks but, again, the Scan’s 2TB 

drive is twice the size of its rival’s – a key point for large 

media collections.

The AWD-IT PC’s components are plugged into a 

Gigabyte GA-Z87N-WIFI, while the Scan uses an MSI Z87I-

WIFI. They’re mini-ITX boards, so we never expect much 

upgrade room, but there’s just no chance of adding to either 

of these machines – the boards are virtually full.

The two motherboards even have similar port selections. 

Both have four USB 3 ports and two USB 2 ports, plus dual 

Ethernet ports. Both also include single PS/2 connectors for 

legacy peripherals, and optical S/PDIF outputs, although the 

Gigabyte has five audio jacks, while the MSI has six.

Meanwhile, Scan has opted for a 550W Corsair RM power 

supply, and AWD-IT has deployed an XFX XTR 650W. 

They’re both modular, and include attractive sleeved 

cables. These are both good choices, although the AWD-IT 

machine’s extra 100W of power seems unnecessary given 

how tricky it will be to upgrade its system, particularly as its 

graphics card uses a custom waterblock.

Case, design and build quality
Both systems are housed inside Corsair’s excellent 

Obsidian 250D. This ergonomic chassis has a smart, 

clean look, complete with a brushed metal front panel. 

Build quality is decent and both side panels feature large 

mesh sections fitted with magnetic dust filters, and 

there’s a sizeable window on the roof for showing off 

your building skills too.

Opening up the cases, you immediately notice the lack of 

upgrade space in both systems. This isn’t a complaint, but 

it’s a factor to consider when buying a mini-ITX PC. Both 

systems will allow you to add one more SSD and one more 

hard drive, but that’s about it. As AWD-IT and Scan have both 

opted for custom water-cooling loops to cool the CPU and 

GPU, future hardware upgrades will also be more hassle 

than usual, although again, this is a standard compromise 

in such a system.

For cooling, both companies use a slimline 240mm 

radiator fitted with a pair of fans, which occupies the vast 

majority of the 250D’s right-hand side. In Scan’s system, 

Corsair SP120 fans are mounted as intakes, and are joined 

by a third front-mounted SP120 intake fan and two 80mm 

Be Quiet! exhaust fans. Meanwhile, the AWD-IT has Corsair 

AF120 fans mounted to the radiator as exhausts, and while 

its rear fan mounts are unfilled, a second 120mm slimline 

radiator sits at the front, complete with a third AF120 (intake), 

giving it the more powerful loop of the two systems. 

Scan’s pump/reservoir combination is secured to the 

case floor with screws, and sits on a pad to dampen 

vibrations, while AWD-IT has mounted its pump in a similar 

place on top of a polystyrene block, instead using the  

5.25-in bay for its reservoir. 

The tubing in both systems is also neatly fitted and 

without kinks. The Scan has a blue colour scheme, while the 

AWD-IT has a red one, although it’s Scan that’s gone the 

extra mile. AWD-IT’s blood red coolant is an attractive match 

for the red LED fans, and the system certainly looks pretty 

1

The XSPC slimline radiator 

is fitted with Corsair AF120 

fans as exhausts

3

An AMD  Radeon R9 290X 

handles GPU duties, but it 

isn’t overclocked by default

2

The case’s 5.25in drive 

bay is used to house the 

reservoir 

1

2

3

AWD-ITAWD-IT’s blood red coolant is 

an attractive match for the red 

LED fans, and the system 

certainly looks pretty sweet

ELITE 
NEW ENTRY
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sweet, but Scan’s blue coolant is joined by matching RAM 

heatsinks, fan rings and PSU cables. It even uses blue 

chrome compression fittings in its water-cooling loop, 

while AWD-IT sticks to black ones.

Cable management in both systems is truly fantastic too. 

Scan and AWD-IT both clearly take the time to do a proper 

job here, even when working with a small case crammed 

full of hardware. The majority of cables are stashed in the 

lower compartment, so as to not hinder airflow to crucial 

components, while the rest are delicately routed through 

various nooks and crannies along the 250D’s edges, and 

cable-tied all the way along.

In terms of noise output, both PCs emit a low, rumbling 

hum when switched on; the trademark sound of pump 

noise. Neither system have problematic fan or power coil 

noise, though, even when they’re stressed. 

In a quiet room or in quiet movie scenes, for example, the 

pump noise could become a distraction, but headphones 

and music or games at moderate volumes will easily drown 

out the noise.

The final factor to note is BIOS settings. AWD-IT and Scan 

both ensure that their overclocked profiles are saved for 

easy recovery, and Scan also provides a stock-speed profile 

with its own minor 3XS tweaks elsewhere.

Performance
On paper, Scan’s system has a better processor overclocked 

to a higher speed, but there’s little difference between the 

Core i5 and Core i7 chips at this level – they’re both fantastic 

parts, and they both have the grunt to deliver exceptional 

performance. The Scan was ahead in every test, but only 

just, and its overall score of 2,761 barely beat the AWD-IT’s 

2,676. It isn’t a large enough difference to be noticeable in 

general use. 

The gap was wider in our games benchmarks, where we 

ran Battlefield 4, BioShock Infinite and Crysis 3 at 2,560 x 

1,440. The Scan still led the way, although not by a huge 

margin. Both machines never dipped below 30fps in every 

test, meaning you’ll have no trouble playing the latest 

games at 2,560 x 1,440 at maximum settings, and you’ll 

get even smoother frame rates at 1,920 x 1,080.

There was a huge gulf in our storage benchmarks. Scan 

has cannily enabled RAPID mode on the Samsung 840 Evo, 

so the results are dramatic: CrystalDiskMark reported 

sequential reads and writes of 916MB/sec and 1,101MB/

sec, with stunning results in every other test. AWD-IT’s drive 

was slower in every benchmark, particularly when it came 

to write speeds. However, it’s still a solid state drive, so it’s 

significantly quicker than a hard drive. 

AWD-IT has overclocked its chip to 4GHz by using a 1.2V 

vcore, which is more voltage than Scan needed to hit 

4.2GHz with its chip – the Scan’s Core i7 CPU uses 1.15V. That 

restricted the AWD-IT’s overclocking potential. We were 

able to up its speed to 4.3GHz by pumping 1.32V through 

the chip, but couldn’t get it any higher. Scan’s system didn’t 

give us much extra speed either – we pushed the voltage up 

to 1.175V and hit 4.4GHz, but going any further resulted in 

too much heat. These CPU overclocks gave both machines 

a modest performance boost. 

The AWD-IT’s revised 4.3GHz chip saw it squeeze past 

the Scan in the single-threaded image editing test, but Scan 

still led the way in every other benchmark. 

Neither GPU had much extra speed to give either; we 

added just 30MHz to the GTX 780, and we were able to 

SCAN/SPECIFICATIONS

CPU Intel Core i7-4770K overclocked  
to 4.2GHz

Motherboard MSI Z87I-WiFi

Memory 2 x 8GB Corsair Vengeance Pro 
2,133MHz DDR3 

Graphics Nvidia GeForce GTX 780

Sound On-board

Storage 250GB Samsung 840 EVO SSD; 
2TB Seagate hard disk

Case Corsair Obsidian 250D

Cooling CPU: EK-FC Supremacy CPU block, 
Alphacool NexXxos ST30 radiator; GPU: EK-FC 
Titan SE GPU block; fans: 3 x Corsair SP120

PSU Corsair RM 550W

Ports Front: 2 x USB 3, 2 x mini-jacks, card 
reader; rear: 4 x USB 3, 2 x USB 2, 1 x optical 
S/PDIF; 2 x Gigabit Ethernet, 1 x PS/2, 6 x 
mini-jacks

Operating system Windows 8.1 64-bit

Warranty Three years labour with two  
years parts

1

Colour matching even 

extends to the chrome blue 

compression fittings

3

Underneath the EK CPU 

waterblock sits a Core 

i7-4770K

2

Use of a pump/reservoir 

combo leaves the 5.25in bay 

free for a card reader

1

2

3

Scan Both companies use a slimline 

240mm radiator fitted with 

two fans, which occupies most 

of the 250D’s right-hand side
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overclock the Scan graphics card’s memory by 8 per cent. 

Meanwhile, AWD-IT’s R9 290X allowed us to overclock 

its core and memory by 12 per cent before becoming 

unstable, which meant a 1,120MHz core and 1,400MHz 

memory. These GPU overclocks made little difference to 

performance, but they were enough to enable the AWD-IT 

machine to never dip below 60fps in BioShock Infinite.

Finally, in our power consumption measurements,  

AWD-IT’s machine consumed more power than the Scan 

when idling, and it was AWD-IT more power-hungry when 

overclocked and stress-tested too. Neither system became 

dangerously hot either, thanks to their water-cooling loops.

Warranty
Scan’s machine serves up the firm’s typically generous 

warranty. It’s a three-year deal where the first year includes 

on-site coverage, with a return-to-base arrangement for 

the second and third years – a deal that covers both parts 

and labour. Meanwhile, AWD-IT provides a two-year deal 

with its systems. The package offered here includes collect 

and return, but it doesn’t cover parts and labour in the 

same way as the Scan warranty. Nevertheless, it’s a 

generous deal when it comes to custom-built PCs, even 

if Scan’s is better. 

Conclusion
This month’s two system builders have both done fantastic 

jobs, and we can confidently say that you’ll be delighted no 

matter which machine you buy: both systems have the 

power to handle top-tier gaming and intensive applications, 

and both are built extremely well, with a design that’s both 

sensible and aesthetically pleasing.

The Scan uses its extra budget to add a little more to its 

rig, though, with more storage capacity across the board, a 

little more attention to detail and a more generous warranty. 

However, if you can’t afford the extra money, the AWD-IT 

system is still a great buy.

MIKE JENNINGS AND MATTHEW LAMBERT

AWD�IT SCAN
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E L I T E  /  THE BEST KIT

Elite
Our choice of the best hardware available

 Core components
The parts you’ll need to build either PC. This kit list gives you a solid PSU, a decent quality case and the full retail 

version of Windows 7 Home Premium.

NAME SUPPLIER FEATURED
PRICE  

(inc VAT)

Xigmatek Midgard II www.overclockers.co.uk Issue 113, p74 £60

XFX Pro Series 550W Core Edition www.novatech.co.uk Issue 122, p50 £53

500GB Seagate Barracuda ST500DM002 www.scan.co.uk Issue 104, p72 £37

Lite-On IHAS124-04 www.cclonline.com Issue 99, p108 £12

Microsoft Windows 7 Home Premium 64-bit OEM www.overclockers.co.uk Issue 75, p46 £74

Build a budget PC

1 2

4

3

5

1

2

3

4

5

http://www.overclockers.co.uk
http://www.novatech.co.uk
http://www.scan.co.uk
http://www.cclonline.com
http://www.overclockers.co.uk
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All-purpose PC
The parts you’ll need to add to the core components to build a general-purpose PC. This machine will handle 

general computing tasks with no trouble, and will also cope with basic gaming, although you’ll have to lower the 

detail settings. It features high-speed memory to boost the performance of the AMD APU’s graphics system. 

Gaming PC 
The parts you’ll need to build a budget machine capable of playing the latest games at maximum settings on a 

1080p monitor. The machine has a discrete graphics card, a dual-core CPU and slower memory than the all-

purpose PC, as its GPU doesn’t use system memory. Meanwhile, the Z87 motherboard gives you headroom to 

upgrade to a faster CPU later, as well as an additional graphics card.

NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Gigabyte GA-F2A88XM-D3H www.dabs.com Issue 126, p22 £52

AMD A10-7850K www.scan.co.uk Issue 127, p17 £131

8GB Corsair Vengeance 2,133MHz CAS11 www.scan.co.uk Issue 112, p60 £69

Gelid Tranquillo Rev 2 www.quietpc.com Issue 100, p86 £24

TOTAL £512

NAME SUPPLIER FEATURED PRICE  
(inc VAT)

MSI Z87-G43 www.scan.co.uk Issue 120, p58 £77

Intel Core i3-4130 www.scan.co.uk Issue 124, p28 £80

AMD R9 270X 2GB www.scan.co.uk Issue 126, p50 £150

8GB Corsair Vengeance 1,600MHz CAS9 www.scan.co.uk N/A £62

Deepcool Gamer Storm Lucifer www.overclockers.co.uk Issue128, p24 £29

TOTAL £634

NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Crucial M500 240GB www.scan.co.uk Issue 128, p42 £88

 Recommended extra 
A solid state drive will make a huge difference to the responsiveness of Windows, as well as boot-up times.  

We strongly recommend adding one to any build.

http://www.dabs.com
http://www.scan.co.uk
http://www.scan.co.uk
http://www.quietpc.com
http://www.scan.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.overclockers.co.uk
http://www.scan.co.uk
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NAME SUPPLIER FEATURED PRICE  
(inc VAT)

NZXT Phantom 530 www.overclockers.co.uk Issue 127, p44 £98

MSI Z87-G45 Gaming www.scan.co.uk Issue 120, p54 £104

Intel Core i5-4670K www.scan.co.uk Issue 119, p38 £168

8GB G.Skill TridentX 2,400MHz www.novatech.co.uk Issue 120, p98 £77

Corsair H75 www.scan.co.uk Issue 126, p30 £62

Antec HCG-520M High Current Gamer 520W www.cclonline.com Issue 122, p43 £74

Seagate Barracuda 2TB ST2000DM001 www.scan.co.uk Issue 104, p75 £60

Lite-On IHAS124-04 www.cclonline.com Issue 99, p108 £12

Samsung SSD 840 EVO 250GB www.cclonline.com Issue 128, p52 £117

Microsoft Windows 7 Home Premium 64-bit OEM www.overclockers.co.uk Issue 75, p46 £74

TOTAL £846

Build a mid-range PC

Work PC
The parts you’ll need to build a solid quad-core PC with plenty of upgrade potential. This kit list gives you an all-

in-one liquid cooler and a K-series Core i5 CPU, meaning you can overclock it and get some serious processing 

power. We’ve managed to get our test Haswell CPU up to 4.7GHz using the motherboard in this list, so it has 

some serious performance potential. Also included is a solid Antec PSU, a fast Samsung EVO SSD and 8GB of 

high-speed memory. The core configuration assumes you won’t be doing any serious gaming, however, and 

it relies on Intel’s integrated graphics.

Gaming PC
The graphics card you’ll need to play current games at their maximum settings at 1080p and 2,560 x 1,440.

NAME SUPPLIER FEATURED PRICE  
(inc VAT)

1,920 x 1,080  
AMD R9 270X 2GB

www.scan.co.uk Issue 126, p50 £150

2,560 x 1,440  
Nvidia GeForce GTX 770 2GB

www.scan.co.uk Issue 126, p55 £230

http://www.overclockers.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.novatech.co.uk
http://www.scan.co.uk
http://www.cclonline.com
http://www.scan.co.uk
http://www.cclonline.com
http://www.cclonline.com
http://www.overclockers.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
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Build a performance PC

Work PC
The parts you’ll need to build a high-quality, fast PC that’s ideal for multi-threaded workloads. This kit list 

features a high-quality, beautifully built case, and has a Core i7-4770K CPU. This processor’s support for  

Hyper-Threading effectively splits the resources of the CPU’s four physical cores into a further four virtual cores, 

meaning it can effectively handle eight threads at once. There’s also a solid 750W PSU, giving you plenty of 

headroom for overclocking and adding multiple graphics cards, and a Corsair H80i all-in-one liquid cooler.

*Note: Multiple graphics cards are required to run Crysis 3 smoothly at 5,760 x 1,080 and 3,840 x 2,160, and Battlefield 4 at 5,760 x 1,080. 

NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Creative Sound Blaster Z www.scan.co.uk Issue 116, p42 £73

 Recommended extra 
A discrete sound card gives you higher-quality sound when playing back or recording music.

Gaming PC
The graphics card you’ll need to play current games at their maximum settings at 2,560 x 1,440 and beyond.

NAME SUPPLIER FEATURED PRICE  
(inc VAT)

2,560 x 1,440  

Nvidia GeForce GTX 770 2GB
www.scan.co.uk Issue 126, p55 £230

2,560 x 1,440, 5,760 x 1,080 and 3,840 x 2,160 

AMD Radeon R9 290 4GB
www.scan.co.uk Issue 126, p58 £316

NAME SUPPLIER FEATURED PRICE  
(inc VAT)

SilverStone Fortress FT02B-W USB 3.0 www.scan.co.uk Issue 85, p88 £185

Gigabyte GA-Z87-UD3H www.scan.co.uk Issue 120, p52 £131

Intel Core i7-4770K www.scan.co.uk Issue 119, p38 £246

8GB G.Skill TridentX 2,400MHz www.novatech.co.uk Issue 120, p98 £77

Corsair H80i www.scan.co.uk Issue 116, p64 £75

XFX Pro Black Edition 750W www.scan.co.uk Issue 122, p60 £104

Seagate Barracuda 2TB ST2000DM001 www.scan.co.uk Issue 104, p75 £60

Lite-On IHAS124-04 www.cclonline.com Issue 99, p108 £12

Samsung SSD 840 EVO 500GB www.cclonline.com Issue 128, p52 £202

Microsoft Windows 7 Home Premium 64-bit OEM www.overclockers.co.uk Issue 75, p46 £74

TOTAL £1,166

http://www.scan.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.novatech.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.cclonline.com
http://www.cclonline.com
http://www.overclockers.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.scan.co.uk


72

E L I T E  /  THE BEST KIT

Build an LGA2011 workstation

Multi-threaded workstation
The parts you’ll need to build a PC with serious power in multi-threaded workstation software, such as 3D 

rendering apps and optimised distributed computing software. The kit list features a 6-core LGA2011 CPU, which 

will also be overclockable using the motherboard and cooler listed. Also supplied is 16GB of RAM, a whopping 

1TB of solid state storage and a 1.2KW PSU, which will give you loads of headroom for adding multiple GPUs. 

NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Corsair Obsidian 750D www.cclonline.com Issue 123, p30 £125

Asus Rampage IV Extreme Black Edition www.overclockers.co.uk Issue 124, p42 £360

Intel Core i7-4930K www.overclockers.co.uk Issue 123, p51 £420

AMD R9 270X 2GB www.scan.co.uk Issue 126, p50 £150

16GB Kingston HyperX Predator 1,866MHz 

KHX18C9T2K4/16X 
www.dabs.com Issue 123, p56 £144

Corsair Hydro H105 www.overclockers.co.uk Issue 128, p19 £90

Corsair Professional Series AX1200i www.scan.co.uk Issue 111, p40 £250

Samsung SSD 840 EVO 1TB www.cclonline.com Issue 128, p52 £395

Seagate Barracuda 2TB ST2000DM0001 www.scan.co.uk Issue 104, p75 £60

Lite-On IHAS124-04 www.cclonline.com Issue 99, p108 £12

Microsoft Windows 7 Professional OEM www.scan.co.uk Issue 75, p46 £105

TOTAL £2,111

4K gaming PC   
This LGA2011 system has the advantage of being able to support multiple graphics cards with a decent number of 

PCI-E 3 lanes, unlike many LGA1150 motherboards. As such, it’s also an ideal platform for building a machine for 

high-resolution PC gaming, replacing the graphics card listed above with two or more high-spec cards.

NAME SUPPLIER FEATURED PRICE  
(inc VAT)

2 x EVGA Superclocked ACX GeForce GTX 780 3GB www.scan.co.uk Issue 123, p54 £798

TOTAL £2,909

http://www.cclonline.com
http://www.overclockers.co.uk
http://www.overclockers.co.uk
http://www.scan.co.uk
http://www.dabs.com
http://www.overclockers.co.uk
http://www.scan.co.uk
http://www.cclonline.com
http://www.scan.co.uk
http://www.cclonline.com
http://www.scan.co.uk
http://www.scan.co.uk
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Build a mini PC

Core components
The parts you’ll need to build either PC. This kit list gives you a solid PSU, 8GB of RAM, an overclockable Haswell 

cooler, an all-in-one liquid cooler and Windows 7 Home Premium. Also included is a graphics card that can play 

current games at their maximum settings at 1080p.

Mini-ITX PC   
The parts you’ll need to build a pint-sized powerhouse.

Micro-ATX PC
The parts you’ll need to build a mini PC that doesn’t take up as much room as a full-sized desktop. 

NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Corsair Obsidian 250D www.scan.co.uk Issue 127, p24 £69

MSI Z87i www.scan.co.uk Issue 121, p48 £97

TOTAL £960

NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Fractal Design Arc Mini R2 www.cclonline.com Issue 127, p46 £71

Asus Maximus VI Gene www.overclockers.co.uk Issue 121, p20 £150

TOTAL £1,015

NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Intel Core i5-4670K www.scan.co.uk Issue 119, p38 £168

8GB G.Skill TridentX 2,400MHz www.novatech.co.uk Issue 120, p98 £77

Corsair H75 www.scan.co.uk Issue 125, p30 £62

AMD R9 270X 2GB www.scan.co.uk Issue 126, p50 £150

Samsung SSD 840 EVO 250GB www.cclonline.com Issue 128, p52 £117

Seagate Barracuda 2TB ST2000DM001 www.scan.co.uk Issue 104, p75 £60

Lite-On IHAS124-04 www.cclonline.com Issue 99, p108 £12

Antec HCG-520M High Current Gamer 520W www.cclonline.com Issue 122, p43 £74

Microsoft Windows 7 Home Premium 64-bit OEM www.overclockers.co.uk Issue 75, p46 £74

See Issue 121, p92 for a full guide to building a mini-ITX PC with this case and motherboard   

http://www.scan.co.uk
http://www.novatech.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.cclonline.com
http://www.scan.co.uk
http://www.cclonline.com
http://www.cclonline.com
http://www.overclockers.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.cclonline.com
http://www.overclockers.co.uk
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Cases

Graphics cards

TYPE NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Budget ATX Xigmatek Midgard II www.overclockers.co.uk Issue 113, p74 £60

Sub-£100  
ATX quiet

Fractal Design Define R4 www.scan.co.uk Issue 127, p42 £80

Sub-£100 ATX 

performance
NZXT Phantom 530 www.overclockers.co.uk Issue 103, p70 £98

Sub-£200 ATX SilverStone Fortress FT02B-W USB 3.0 www.scan.co.uk Issue 85, p88 £185

Water-cooling ATX SilverStone Temjin TJ07B-W www.overclockers.co.uk Issue 63, p87 £260

Mini-ITX tower Corsair Obsidian 250D www.scan.co.uk Issue 127, p24 £72

Mini-ITX cube Antec ISK600 www.overclockers.co.uk Issue 126, p28 £65

Micro-ATX Fractal Design Arc Mini R2 www.cclonline.com Issue 127, p46 £71

Water-cooling 
micro-ATX

Parvum Systems S2.0 www.overclockers.co.uk Issue 129, p22 £130

TYPE NAME SUPPLIER FEATURED PRICE  
(inc VAT)

1,920 x 1,080 

gaming
AMD Radeon R9 270X 2GB www.scan.co.uk Issue 126, p50 £149

2,560 x 1,440 

gaming
Nvidia GeForce GTX 770 2GB www.scan.co.uk Issue 126, p55 £230

High-end gaming* AMD R9 290 4GB www.scan.co.uk Issue 126, p58 £316

4K gaming
2 x EVGA Superclocked ACX GeForce 

GTX 780 3GB
www.scan.co.uk Issue 123, p54 £798

* Handles all games at 2,560 x 1,440 and some at 4K and 5,760 x 1,080

UPDATED

http://www.overclockers.co.uk
http://www.scan.co.uk
http://www.overclockers.co.uk
http://www.scan.co.uk
http://www.overclockers.co.uk
http://www.scan.co.uk
http://www.overclockers.co.uk
http://www.cclonline.com
http://www.overclockers.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
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Power supplies 

Networking

Storage

TYPE NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Budget 550W
XFX Pro Series 550W  

Core Edition 
www.novatech.co.uk Issue 122, p50 £53

Mid-range 520W
Antec HCG-520M High  

Current Gamer 520W
www.cclonline.com Issue 122, p43 £74

High-end 760W
Corsair Professional Series 

AX760i
www.ebuyer.com Issue 122, p53 £145

High-end 1.2kW
Corsair Professional Series 

AX1200i
www.scan.co.uk Issue 111, p40 £250

TYPE NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Router Asus RT-AC68U www.scan.co.uk Issue 128, p88 £178

Wi-Fi adaptor Asus PCE-AC68 www.scan.co.uk Issue 128, p88 £69

TYPE NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Hard disk
Seagate Barracuda 2TB 

ST2000DM001
www.scan.co.uk Issue 104, p75 £60

250GB SSD
Samsung SSD 840  

EVO 250GB
www.cclonline.com Issue 128, p52 £117

1TB SSD
Samsung SSD 840  

EVO 1TB
www.amazon.co.uk Issue 128, p52 £395

NAS box
Synology DiskStation 

DS213j
www.ebuyer.com Issue 119, p50 £160

http://www.novatech.co.uk
http://www.cclonline.com
http://www.ebuyer.com
http://www.scan.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.cclonline.com
http://www.amazon.co.uk
http://www.ebuyer.com
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Monitors

Audio

TYPE NAME SUPPLIER FEATURED PRICE  
(inc VAT)

24in monitor Dell U2414H www.overclockers.co.uk Issue 129, p43 £180

27in  monitor
ViewSonic  

VP2772
www.ballicom.co.uk Issue 129, p60    £584

29in monitor
Asus  

PB298Q
www.laptopsdirect.co.uk Issue 129, p52  £385

4K monitor Asus PQ321QE www.scan.co.uk Issue123, p27 £2,652

TYPE NAME SUPPLIER FEATURED PRICE  
(inc VAT)

PCI-E sound card Creative Sound Blaster Z www.scan.co.uk Issue 116, p42 £73

USB sound card Asus Xonar Essence One www.dabs.com Issue 118, p44 £340

2.1 speakers Corsair SP2500 www.scan.co.uk Issue118, p75 £166

Headset Qpad QH-90 www.scan.co.uk Issue 118, p69 £80

UPDATED

UPDATED

UPDATED

http://www.overclockers.co.uk
http://www.ballicom.co.uk
http://www.laptopsdirect.co.uk
http://www.scan.co.uk
http://www.scan.co.uk
http://www.dabs.com
http://www.scan.co.uk
http://www.scan.co.uk
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Peripherals

Systems

TYPE NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Basic mechanical 

keyboard
Func KB-460 www.amazon.co.uk Issue 126, p36 £70

Mechanical gaming 

keyboard
Corsair Vengeance K70 www.scan.co.uk Issue 125, p34 £95

Mechanical MMO 

keyboard
Corsair Vengeance K95 www.cclonline.com Issue 123, p64 £124

Mouse Mionix Naos 8200 www.dabs.com Issue 125, p74 £35

TYPE NAME SUPPLIER FEATURED PRICE  
(inc VAT)

Dream PC Scan 3XS Bear www.scan.co.uk Issue 125, p58 £6,999

Sub-£1,300 

gaming PC

CCL Elite Battle Cube 
7000i 

www.cclonline.com Issue 127, p62 £1,230

Mini-ITX  

dream PC
Computer Planet VeeR

www.computerplanet.

co.uk
Issue 125, p48 £2,786

Mini-ITX 
gaming PC

Scan 3XS  

Z87 Nanu 250D
www.scan.co.uk Issue 129, p62 £1,849

Gaming laptop
MSI GT70 

2PC Dominator
www.overclockers.co.uk Issue 129, p26 £1,299

UPDATED

UPDATED

http://www.amazon.co.uk
http://www.scan.co.uk
http://www.cclonline.com
http://www.dabs.com
http://www.scan.co.uk
http://www.cclonline.com
http://www.computerplanet.co.uk
http://www.scan.co.uk
http://www.overclockers.co.uk
http://www.computerplanet.co.uk


78

Featured this month

Inverse look p79 / Titanfall p80  / South Park: The Stick of Truth p82

Strider p84 / Banished p85  / The Engine Room - Forgelight p86 

Games



7979

O P I N I O N

HEADING HERE 
PLEASE

Standfirst here please Standfirst here please Standfirst here please Standfirst 

here please Standfirst here please

 /  FROM THE EDITOR

W ow, I’d better make sure I have an Nvidia card in 2014, I 
thought, as I watched the Witcher 3 PhysX demo last 
proprietary GPU feature would actually persuade me 

to go with one company’s GPU over another’s since the 3dfx days.
Graphics card companies have been coming up with these 

unique selour own judgment call, according to your priorities. 
What are your priorities when.  

Ben Hardwidge is the editor of Custom PC. He likes PCs, heavy metal, real ale and Warhammer 40,000.    editor@custompcmag.org.uk    @custompcmag

Ci debis vel iliquam sam 

sam serovides doloris 

utaque volectas

CHEAP IS BETTER 
THAN FREE

Rick Lane argues that sensible pricing is much  

fairer than a free-to-play model

R I C K  L A N E  /  INVERSE LOOK

P
C gamers dodged a bullet in February, narrowly evading 
the abhorrent new version of Dungeon Keeper for iOS 
and Android. This ‘reboot’ of the Bullfrog classic, 

developed by Mythic and published by EA, was ostensibly free-
to-play, but would force players to wait anywhere between an 
hour and a day for almost every action performed in the game, 
from mining out a block of stone to placing a new room. 

These waiting periods could be resolved instantly provided 
you spent ‘gems’, which cost real money to acquire, with bundles 
costing anywhere between £5 and £70. Yes, you paid £70 just so 
you didn’t have to wait before playing. Not 
that it was worth playing anyway, being a 
hollowed-out version of the classic, featuring 
minions with almost no autonomy, and a 
dungeon with no purpose other than serving 
up a series of tower-defence mini-games. 

Dungeon Keeper is the very worst example 
of a free-to-play game. But, even at its best, 
the free-to-play model offers nothing but the potential for 
dissatisfaction and ridiculous costs.

Of course, not all free-to-play games are bad. Some brilliant 
examples used the micro-transaction model, most notably 
Tribes Ascend and Planetside 2. But the quality of these games 
has nothing to do with the funding model. They’re simply good 
games with plenty of base content, but they also give you the 
option to purchase additional items for your characters. 

If the benefits of free-to-play have nothing to do with the game 
being free then what does it offer, other than the potential for 
underhand, exploitative business practices? It’s a dubious 
method of profiting from a game, with the pretence of being 

free when there’s an expectation that players will ultimately 
invest. The only ways to make money are either to subtly nudge 
the player towards purchases, or to treat their goodwill as a 
potential revenue source, both of which are dishonest.

Furthermore, free-to-play games offer terrible value for 
money. Buying all the content in a free-to-play game can often 
costs hundreds, even  thousands, of pounds. And while you could 
argue that players aren’t supposed to buy all that content, there 
have been several reports in recent years of players who 
bankrupted themselves through micro-transactions.  

Even if a free-to-play game is initially 
successful, with players buying lots of 
overpriced items, what happens in five years 
when the servers have to be shut down, and 
all those items vanish in an instant? How will 
that affect goodwill between the developers 
and players? Here’s a clue – not well. 

When free-to-play became a big deal, 
around seven or eight years ago, it offered an alternative to the 
arbitrary £40 price of a game and expensive MMO subscriptions. 
Nowadays, though, thanks to distribution models such as Steam, 
there’s no standard pricing. Developers and publishers can 
charge any price from £3 to £50, reflecting their perceived value 
of the game. While some mainstream devs still cling to the 
traditional sum, the price of PC games is generally coming down.

That doesn’t mean that all games should cost £3, but a sensible 
price is a far more honest way to ensure that both parties  
get a fair deal. Developers shouldn’t be afraid of charging a 
reasonable price for their games, but they should be afraid of the 
consequences of deceiving and extorting their customers.   

Rick Lane is Custom PC’s games editor.    @Rick_Lane

What happens in five years 

when the servers have to 

be shut down?

O P I N I O N
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/ VERDICT

Makes an 

impressive landing, 

but its rubbish 

campaign and EA’s 

vice-like grip on the 

servers means it 

drops just short of 

classic territory.

Titanfall /£45 inc VAT

DEVELOPER Respawn Entertainment/ PUBLISHER EA/ WEBSITE www.titanfall.com/uk

OVERALL SCORE

84%

80

G A M E S  /  REVIEW

I  
nitiating Titanfall in Respawn’s latest FPS is an 

incredible experience. Dropping your own two-

storey mech from orbit into the battlefield will 

likely be burned into FPS memory in the same way as 

Doom’s double-barrelled shotgun, Half-Life’s Resonance 

Cascade and Call of Duty’s atomic explosion. 

It’s no wonder that Respawn Entertainment chose to 

name the game after this feature, aligning its game with 

such defining moments in the history of the FPS. It’s like a 

mission statement, as Titanfall strives extremely hard to 

breathe fresh life into this exhausted genre. As a set of 

interacting systems, Titanfall is an unequivocal triumph, 

but as an online game, it’s a different story.

A game of Titanfall begins much like any other recent 

multiplayer shooter. Two teams of six players duke it out in 

a variety of familiar game modes, such as Attrition (team 

deathmatch), Hardpoint Domination and Capture the 

Flag. However, it quickly becomes clear that Titanfall 

isn’t your average Call of Duty clone. 

Titanfall’s player squaddies, known 

as pilots, are all equipped with a 

jetpack that enables them to 

double-jump and run along 

walls. At the same time, 

each of Titanfall’s 15 

maps are constructed 

with verticality in mind. 

All buildings have 

several storeys, multiple 

points of entry and 

rooftops that can be 

easily accessed. 

This combination means that, at its base level, Titanfall is 

a delightfully acrobatic shooter, more in line with the likes of 

Tribes and Unreal Tournament than recent modern-military 

games. It also means that previous tricks, such as bunny-

hopping (jumping up and down to avoid an opponent’s aim), 

become a viable tactic, except that you’re also hopping 

between walls, along rooftops and even onto Titans.

Titanfall is an exceptionally twitchy shooter, and it takes 

a while to perfect the art of aiming accurately while 

performing such stunts. Fortunately, Titanfall doesn’t 

discriminate against new players. Certain weapons, such as 

the shotgun and the smart pistol, are clearly aimed at Pilots 

with fresh wings. Everyone also gains access to a Titan 

within the first few minutes of a game, with skilled 

performance only shortening the delay to Titanfall.

And that’s a great moment. When Titanfall is initiated, 

your personal mech blasts down from the sky like an 

asteroid, crackling in a fireball through the planet’s 

atmosphere before smashing into the ground, quaking the 

surrounding landscape. It’s going to take a long time before 

that gets old, we can assure you.

The Titans themselves are the antithesis of the 

pilots – immensely powerful, but slower and easier 

to target. Piloting a Titan requires an entirely 

different skill set, one of managing the Titan’s 

various abilities – strafing-boosters, bullet-

absorbing Vortex Shields and the immense 

Titan Punch – to maximise your firepower 

while offsetting the damage taken 

as much as possible.

The layering of hulking 

Titan combat on top of 

http://www.titanfall.com/uk
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nimble Pilot skirmishes creates plentiful scope for action 

and strategy. For example, in Capture the Flag, you might 

use your Pilot’s speed and manoeuvrability to quickly steal 

the flag and scurry away, leaving behind your Titan on 

autopilot to distract anyone considering giving chase. Or 

you could jump into said Titan and use it to protect the flag 

as you batter your way back to safety. 

There are so many other little tweaks and features that 

enable you to approach the game in different ways. Pilots 

can equip various abilities, from cloaking devices to a radar 

pulse that lets you see the locations of enemies through 

walls. Similarly, Titans can utilise Electric Smoke, which 

deals damage to any enemy caught in it, or employ a 

Nuclear Ejection, which transforms your Titan into an 

enormous bomb when it sustains too much damage.

On top of these features are Burn Cards. Collected by 

performing certain actions in combat, three of these cards 

can be taken into a battle, offering one-shot power-ups that 

last until your next death. These range from cutting your 

Titan-build timer to disguising you as an AI unit, enabling 

you to surprise unsuspecting opponents. This feature is 

another one of Titanfall’s smaller but nonetheless 

important innovations, giving you additional options, and 

if used well, the opportunity to change the tide of battle.

Systemically and mechanically, Titanfall is without 

question the best shooter in years. Unfortunately, it’s 

burdened by some serious issues elsewhere. The much 

touted multiplayer campaign, for example, is the one area 

where Titanfall’s innovative approach falls flat on its big 

metal backside. Using nine of Titanfall’s maps, the 

campaign recounts the events of a war between the IMC 

corporation and a rebel militia over control of a number of 

recently established earth colonies along the Galactic 

Frontier. This story is told through extended cut-scenes at 

the beginning of each map, and audio dialogues that play 

in the background during the match.

Sadly, as a way of telling a story in a multiplayer game, it 

fails on almost every level. It’s hard to keep up, regardless 

of quality, as your mind is focused on running along walls, 

battling other players and dropping in Titans. But the story 

does nothing to accommodate for your involvement in the 

action. It’s terribly written, filled with jargon it doesn’t bother 

to explain, events it doesn’t bother to contextualise and 

characters it doesn’t bother to flesh out, making it almost 

impossible to care about what’s going on. 

Worse, Titanfall forces you to play the campaign. Only 

once you’ve completed both sides of the campaign can 

you access two of the three types of Titan class. And, last 

but not least, you have to play the factions in a specific order, 

meaning one team always has better players than the other.

This is certainly a problem, but at least Respawn tried. 

The same can’t be said for the way in which Titanfall’s 

multiplayer is delivered, via a restrictive lobby system that 

only lets you select the game mode. You can’t select a 

specific server or map. There are no dedicated servers and 

no mod support. There isn’t even team auto-balancing, so 

you can end up in six-vs-four games, or worse. 

Titanfall is by and large brilliant, but it’s let down by a 

conservative approach to online matchmaking, while the 

garbled, disorientating campaign forms the worst possible 

introduction to this otherwise bold and imaginative title. 

Still, if you can stomach the inflated price tag, you won’t be 

disappointed by Titanfall’s approach to virtual guns.

RICK LANE



/ VERDICT

Move over Monkey 

Island, there’s a 

new comedy king 

in town. His name is 

Cartman. Respect 

his Authoritaaah.

South Park: The Stick of Truth /£29.99 inc VAT

DEVELOPER Obsidian and South Park Studios / PUBLISHER Ubisoft  / WEBSITE http://southpark.ubi.com

OVERALL SCORE

90%

82

G A M E S  /  REVIEW

S  
outh Park: The Stick of Truth is predictably 

crass and gross. It doesn’t so much cross 

the line as pick up the line and use it to 

perform unspeakable acts in various orifices. 

Rather less expectedly, it’s also a remarkably rich 

RPG that combines smartly designed systems with 

one of the funniest game scripts ever written.

Penned by South Park creators Trey Parker and Matt 

Stone, and developed by Obsidian Entertainment, The Stick 

of Truth casts you as a new kid in the quiet little mountain 

town of South Park, who arrives just in time to take part in an 

epic (in the true sense of the word) live-action role-playing 

game created by Cartman and his friends/victims. This 

involves a battle between two factions of pre-teen role 

players over the eponymous stick. 

From these humble beginnings, Parker and Stone weave 

a tale that includes battles with underpants-obsessed 

gnomes, an outbreak of Nazi zombies and fart jokes on an 

apocalyptic scale. Alongside their words, the creators also 

lend their voices to the game, and the art style is 

indistinguishable from that of the TV show, meaning 

this is essentially a 21-hour episode of South Park.

Keeping comedy sharp and witty for that long isn’t 

easy, but The Stick of Truth succeeds, firing 

out more jokes than an explosion in a 

Christmas cracker factory. The vastly 

extended running time and lack of a 

specific satirical target means the humour 

is more scattershot than usual, but there’s a broad 

theme that parodies both fantasy and computer 

game conventions.

Even more important than the quality of the 

comedy is the fact that it isn’t used as a crutch. 

There’s a quality RPG underneath the laugher, with a 

small but detailed open environment for you to explore, an 

astonishing array of weapons, equipment and upgrades to 

be collected. Then there are the side quests, which range 

from delivering a suspiciously shaped package to Mister 

Slave, to finding Jesus in a game of hide and seek.

Alongside the explorative element is a surprisingly deep 

turn-based combat system, which merges comedy with 

genuinely spectacular action. The more straightforward 

attacks involve Cartman turning his backside into a 

flamethrower, or Butters calling down lightning with his 

claw hammer. Meanwhile, magic is based entirely around 

harnessing the power of your digestive system to expel 

Dragonshouts, and certain characters, including Jesus, can 

be summoned to deliver one-off, devastating attacks.

Unless the humour isn’t to your taste, there’s little to 

complain about. The combat becomes a little too 

overpowered in your favour during the late game, and there 

isn’t much in the way of player choices in the narrative. 

Yet aside from these minor issues, The Stick of Truth 

isn’t only deeply humorous and satisfying, but it’s 

also arguably South Park’s finest moment.

RICK LANE

http://southpark.ubi.com
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/ VERDICT

A great-looking 

platform game that 

doesn’t ask 

questions and gets 

right to the action, 

although its 

checkpoint 

system and sound 

need work.

Strider /£11.99 inc VAT

DEVELOPER Double Helix Games / PUBLISHER Capcom / WEBSITE www.capcom-unity.com/strider

OVERALL SCORE

75%

84

G A M E S  /  REVIEWS

S  
trider has a very simple modus operandi – it 

wants to make you feel incredible. This is a game 

where you carve through enemies like Jeremy 

Paxman through a politician’s bluster. Every aspect of its 

design is geared towards keeping you moving, leaping, 

slicing, dicing and doing anything but staying still.

Double Helix Games’ side-scrolling hack’n’slash is 

actually a reboot of a 1989 arcade game with the same 

name. As before, you play a plasma sword-wielding ninja 

named Hiryu, who is sent by the Strider organisation to 

assassinate evil Kazakh dictator Grandmaster Heio. That’s 

the whole story, and frankly, it’s all you need, because 

Strider is all about the journey rather than the destination.

In terms of play, Strider is resolutely two-

dimensional, but it doesn’t feel like it. 

Double Helix has made good use of 

modern tech, so the environments 

are on a par with any mainstream 

blockbuster. Aesthetically, it’s clean, 

crisp and to the point, and the camera 

regularly zooms in and switches 

angle on the action, in order to convey 

a strong sense of depth to the world 

inhabited by Hiryu. 

More important, however, are the 

level design and animation. Strider’s 

environments use verticality as 

much as the horizontal plane to 

create meaty, mazy levels 

crammed with secrets for 

you to find, yet the level 

geometry is such that 

you’re rarely lost or 

stuck, allowing you to keep up the momentum that’s crucial 

to enjoying Strider. Hiryu navigates Kazakh city with fast 

and fluid acrobatics, wielding a pair of grappling hooks to 

quickly scale walls, which he automatically engages when 

you touch a surface that isn’t the floor.

Combat is initially a simplistic affair that becomes more 

involved as you progress. Strider’s basic attack is a simple 

sword swipe, which can be repeated as quickly as you can 

press the relevant key, meaning you can slice through 

hordes of the city’s cyborg grunts with spectacular 

efficiency. Later, you learn other abilities such as a power 

attack and a devastating downward swoop, which is 

particularly useful against the game’s acrobatic bosses. 

While a joypad is ideal for playing Strider, it works well 

on a keyboard too, although it’s annoying that you 

can’t change the keyboard controls. There are a 

few other issues too. The check-pointing is 

hideous, often catapulting you back across 

huge chunks of a level, even when you’re in a 

boss fight, and it’s only because Strider plays 

so speedily that this is an irritation rather 

than a fundamental problem. Moreover, 

while the game looks splendid, the sound 

is tinny, so playing the game doesn’t feel 

quite as satisfying as you would expect. 

Still, by and large, 

Strider is a stylish, 

refreshingly 

straightforward 

game that delivers thrills with both flair and 

efficiency, making it a worthy successor to 

the original arcade game. 

RICK LANE

http://www.capcom-unity.com/strider
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Banished is a 

pleasant enough 

distraction for a few 

hours, but once 

you’ve built all the 

structures, there’s 

little reason to 

stick around. 

Banished /£14.99 inc VAT

DEVELOPER Shining Rock Software LLC/ PUBLISHER Shining Rock Software LLC/ WEBSITE www.shiningrocksoftware.com/game
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B  
anished is a city-building game developed by just 

one person, so the fact that it’s both detailed in its 

simulation and complex in its building hierarchy is 

worthy of admiration. It tasks you with establishing a 

settlement for a small number of villagers exiled from their 

previous homes. No reason for the banishment is given, 

though, so you could be building a town for a group of serial 

killers for all you know. 

You build your city by laying out foundations of structures 

for your villagers to erect, and assigning them specific jobs 

to keep the community thriving. There’s a wide range of 

edifices to construct, and each serves a clear purpose for 

the community. Woodcutters, for example, chop logs into 

firewood to keep your villagers warm during the winter, 

while foresters maintain a particular area of woodland, 

cutting down old trees and planting new saplings. 

The UI initially looks like button-hell, but it’s carefully 

explained through a comprehensive tutorial. It also 

has a few neat features, such as the ability to visualise 

your villagers’ tracks through the landscape – useful for 

town planning.

On the surface, Banished is a pastoral idyll; a quaint, 

quiet little game with picturesque scenery and a 

nostalgic vibe. But like nature itself, Banished is a much 

harsher mistress in reality. Expand your population too 

quickly and villagers start to die. Manage your food 

supply poorly and they start to die. Ignore their needs 

for medicine and new clothing too long and, well, you 

know where this is going.

Banished requires a slow, measured approach to city 

building, which isn’t initially a problem, but once you’ve 

cleared the immediate area of resources, the game 

becomes an achingly slow grind. Villagers must cover 

greater distances to collect wood and stone, and can only 

haul a small amount of supplies in one run, with no way of 

improving their carrying capacity. It also doesn’t help that 

food production requires at least half your workforce, 

leaving a skeleton crew for jobs such as resource gathering.

The other major issue is that your villagers have no real 

personality. Their lives consist of eating, working, sleeping 

and more working, while all their traits are functional and 

biological – health, warmth, hunger, sickness and so on. 

Nearly all the buildings exist either to keep your villagers 

alive, or in the case of school and blacksmiths, improve 

their work efficiency. The only nuggets of humanity are 

represented by the tavern and the church, which apparently 

improve the villagers’ morale, although this probably only 

means they’ll work a little faster.

In the end, Banished’s austere view of human life is its 

undoing. The lack of any emotional investment in your 

villagers means the only reason to play the game is to 

discover the purpose of the buildings. Once that stage is 

over, Banished feels too hollow.

RICK LANE

http://www.shiningrocksoftware.com/game
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There’s nothing quite 

like Planetside 2 when it 

comes to spectacle - it’s 

a fun game just to watch

N  obody ever said game 
development was easy. 
Wrestling with abstract 

code to create engaging systems and 
beautiful worlds, inputting maths 
and outputting art, is notoriously 
labour-intensive. But some games 
are tougher to make than others and, 
technically, MMOs are the most 
demanding in this respect. Creating 
an enormous virtual environment in 
which thousands of unpredictable 
players interact simultaneously, 
across variable Internet connections, 
is a tough task for any developer.

Sony Online Entertainment (SOE) 
has been doing the toughest job in 
the games industry consistently for 
the last 15 years. It established the 
MMORPG’s standard format in 1999 
with EverQuest, and in 2003 released 
the world’s first MMO FPS in the 
form of Planetside. After some 
difficult years in the mid-to late 
2000s, with troubled releases such 

as Star Wars Galaxies and The Matrix 
Online, SOE has recently landed back 
in the limelight with the remarkable 
success of Planetside 2, and the 
ambitious-looking sequel to the 
game that made its name – 
EverQuest Next. Both projects use 
the same tech, SOE’s bespoke 
graphics engine Forgelight, designed 
specifically to power all its MMO 
projects for the foreseeable future.

‘In MMOs, we have a great deal of 
code that’s generated to handle the 
backend – the foundation – of the 
game. With Forgelight, we wanted to 
better formalise the foundation and 
bring a lot of the code to it,’ says Ryan 
Elam, technical director of Planetside 
2. ‘Instead of a game team spending 
its time developing a renderer, it 
could instead put that time towards 
creating game-specific shaders and 
materials that utilised the renderer 
in different ways. Instead of 
developing network layers, the team 

could use existing ones with the 
confidence that those layers had 
been tested for decades.’

Creating a solid and flexible 
renderer for MMOs was a key part of 
Forgelight’s development. Planetside 
2, for example, features thousands of 
players battling together on several 
different continents, while the latest 
graphics tech keeps it visually 
current with other online shooters. 

With dozens, if not hundreds, of 
players on screen at any one time, 
this is a vast and highly variable 
rendering task for any PC. ‘In  
modern games, the complexity of 
every frame drives your client 
performance, and in a dynamic 
game such as Planetside 2, no two 
frames are alike,’ Elam explains. 
‘Each element of a scene – the terrain, 
sky, static meshes, dynamic meshes, 
particles, players, animations, 
sounds, physics, hit detection, 
networking and a hundred other 

Forgelight
Rick Lane chats with MMO pioneer Sony Online Entertainment about  

its latest engine, used in Planetside 2 and EverQuest Next

R I C K  L A N E  /  THE ENGINE ROOM

G A M E S  /  ANALYSIS
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elements – has its own ‘Level of 
Detail’ and ‘Quality of Service’ 
systems that monitor and change 
what the client experiences to try to 
maintain a playable frame rate.’

Building an engine for an MMO 
isn’t just about accommodating the 
elements the game needs to render. 
It’s also a question of what the game 
has to register and remember. 
Planetside 2, for example, has to 
manage the real-time ballistics of 
thousands of guns firing millions of 
individual bullets, and calculate 
where those shots are going, what 
they hit, how much damage they 
create and so forth. ‘Planetside 2 
handles an insane amount of 
firepower!’ remarks Elam. ‘It’s 
mostly accomplished with the use  
of extremely talented engineers  
and designers, who are capable  
of churning out systems 
indistinguishable from magic. 
Conceptually, we use distributed 
loads, very fast physics calculations 
and a lot more. If I say too much 
more, the chip in my brain 
automatically detonates.’

Performance is vital in any  
online game, and Planetside 2 is no 
different. That said, as Elam points 
out, ‘it doesn’t matter how many 
players we can draw on the screen  
if it isn’t fun to shoot enemies’. So 
although optimisation takes 
precedence over raw visual fidelity, 
ensuring the game ‘feels’ right is 
absolutely crucial. To accomplish 
this feat, SOE has Nvidia’s PhysX 
technology into almost every aspect 
of the game. ‘It not only handles 
obvious physics challenges, such as 
collision between vehicles and 
debris bouncing off the heads of 
victims,’ says Elam, ‘but it’s also 
involved in the movement of the 
infantry player – his/her shots, 
particles and much more.’  

Planetside 2 has been a huge 
success for SOE, and much of that 
success can be attributed to the 
early groundwork done through 
Forgelight. Now, two years on from 
its debut, Forgelight is gearing up  
for a second, very different outing 
powering EverQuest Next. Unlike 
Planetside 2, which features a 
broadly static environment built 
from traditional polygons, EverQuest 
Next makes heavy use of procedural 

generation to create landscapes built 
entirely from voxels in real time. 

EverQuest Next landmark director 
Steven Klug explains how this feat is 
achieved. ‘One way we did this was 
by making the dynamic processing 
very friendly to multi-core 
processors,’ he states. ‘Additionally, 
we do a lot of caching of voxel and 
mesh data to the local hard drive. 
This way, once this data has been 
processed by your system, we don’t 
have to do it again until it changes.’

For its voxel basis and procedural 
components, EverQuest Next uses a 
toolset known as Voxel Farm (see 
Issue 123, p96). But how does Voxel 
Farm fit into Forgelight’s pipeline? 
‘Forgelight‘s server technology was 
built specifically for MMOs, which 
has enabled us to build a stable 
platform for storing and moving all 
the voxel data between our servers 
and players in the game. Voxel Farm 
provides the systems for converting 
voxels into the meshes the game 
presents to players, and then 
Forgelight takes over from there.’

EverQuest Next’s procedural, 
sandbox nature has a variety of 
implications. Environments will be 
destructible, with players able to 
harness certain aspects of it for the 

purposes of combat, and the world  
of Norrath itself will change around 
the player. SOE is also harnessing the 
community through Landmark; a 
Minecraft-style building game in 
which players are given a plot of land 
to construct whatever they desire. 
The best of these player edifices will 
be used in EverQuest Next. 

‘EverQuest Next and Landmark 
will share a common set of engine 
and game code,’ says Klug. ‘That 
means Landmark will benefit from 
all the work going into EverQuest 
Next and vice versa. The goal is to 
keep the technology the same, and 
only have different gameplay logic.’

Although EverQuest Next and 
Planetside are both MMOs, they’re 
different beasts using the same tech, 
and this flexibility is Forgelight’s 
most interesting facet. Developing 
an MMO is such a gargantuan 
process that the technology behind 
MMOs is often only used once, which 
is arguably why they often have 
conservative designs. Creating a 
reusable technological basis 
therefore makes a lot of sense. 
Forgelight has proved it has solid 
foundations for MMO gaming. The 
question now is where this will lead 
SOE’s new games.  

Rendering one of Planetside 

2’s massive battles requires 

some extremely complex 

‘Level of Detail’ wizardry

These screenshots 

demonstrate 

the flexibility of 

Forgelight before 

and after it’s 

combined with 

Voxel Farm

BEFORE AFTER
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O P I N I O N

A  fter eight years of 
wrangling, the government 
has finally agreed to legalise 

‘format shifting’. Copying CDs to your 
hard drive for personal use will be 
legal from this summer.

Not that you’ll change your 
behaviour. No doubt you’ve been 
format shifting CDs since the late 
1990s. In fact,  there’s a fair chance 
you don’t even touch your CDs any 
more as a result. For some time, the 
music industry has given up on its 
‘home taping is killing music’ mantra, 
and admitted that it will never 
prosecute anyone for format shifting.

Even so, it has insisted that it 
doesn’t want an actual change to  
the law to permit format shifting.  
It doesn’t mind you breaking the  
law, but it doesn’t want the law to 
reflect reality, unless there’s ‘fair 
compensation’ for the copying. What 
music business organisations such  
as the BPI (formerly the British 
Phonographic Industry) want is a 
levy on iPods, hard drives, blank 
media and, perhaps more 
importantly, on any cloud storage 
service on which you might store 
your music.

The government has refused to 
contemplate a levy, which is common 
sense: the supposed damage from 
personal copying is minimal in terms 
of lost sales. Arguably, in fact, the 
ability to copy your music is part of 

the value you gain, as it helps sales.
The new law doesn’t just apply to 

music, but to films and ebooks as well. 
However, both films and ebooks, 
unlike music, are commonly 
protected by digital rights 
management (DRM) technologies 
that try to prevent you from making 
copies. DRM is meant to prevent 
piracy, although in practice, it often 
encourages it. In films, for instance, 
AVI files can be copied and format-
shifted to work on any device you 
own, whereas copy-protected iTunes 
movies will only go where Apple lets 
them. Similarly, DVDs can’t be copied 
except with software that illegally 
breaks the DRM. Technically, owning 
software such as VLC that plays DVDs 
how you like (and skips the piracy 
warnings, for instance), is also a 
breach of copyright law.

Breaking DRM will still be illegal; 
you’ll have the right to format-shift, 
but not to break DRM in order to 
format-shift your DVD collection. But 
– here’s the interesting, if very daft, 
bit – you can write to Vince Cable to 

ask if you can have a copy of your old 
DVDs from the copyright owner. We 
don’t know what the result of that 
would be, but Cable is meant to sort 
out those problems for you. The law is 
such because you can’t logically have 
a right you can’t exercise, but rights 
holder lobby groups have insisted 
that breaking DRM must be illegal. 

Many tech-savvy people have 
hated DRM legislation from the 
moment it was proposed. They 
disliked the absurdity of making an 
idea, or mathematics, illegal to know 
or discover, and argued that there are 
always legitimate reasons why you 
might need to find out how DRM 
works. DRM technologies get old and 
die, after all, and companies that sell 
products with DRM sometimes stop 
supporting the formats (such as Sony 
with its Connect store), leaving 
people who have paid for their media 
high and dry.

Since the new rules don’t sort that 
out, we’ll have to fight that battle 
another day. Format shifting isn’t the 
only change that’s coming to 
copyright law either. One of the most 
interesting changes is a new right to 
parody, which will allow people to 
use copyright works to parody and 
pastiche. It’s a ‘fair dealing’ right, 
which means you have to make only 
as much use of the original material 
as is necessary, and you have to 
attribute it and so on. If it’s easy to get 

J I M  K I L LO C K  /  DIGITAL RIGHTS

Legalising the iPod
If you’ve been ripping CDs to an iPod, you’ve been officially breaking the law for 

years. Jim Killock welcomes some upcoming changes to copyright law

 http://righttoparody.org.uk/ 

 parodies

 www.right2remix.org

 http://copyrightuser.org

       MORE INFORMATION

http://righttoparody.org.uk/parodies
http://www.right2remix.org
http://copyrightuser.org
http://righttoparody.org.uk/parodies
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unfair to control parodies, which 
helped to open up the question again.

Other interesting changes to 
copyright law are coming our way 
too. In particular, there’s a new right 
for non-commercial data mining. 
Roughly speaking, this will allow 
academic institutions to search 
through textual works for which 
they’ve bought licences , such as 
academic papers, books or journals, 
and look for connections between 
ideas. The Publishers Association and 
groups such as Elselvier fought for 
this idea, on the basis that it should 
be licensed from them.

They may not have been after 
payment in this case, but probably 
did want to be the provider of the 
search tools and databases that 
looked through the texts. This will be 
a lucrative and important market, but 
for me, the question is whether this 
needs a specific user right at all. 

We’re talking about automated 
reading of texts for which the end 
user has already paid. Your computer 

probably already does this job on 
your hard disk for many copyrighted 
texts, at least the ones without DRM. 
It’s unreasonable to imagine that 
copyright should be used in any way 
to reduce the ability of a user to 
access and read text. What else do 
you buy texts for? Why should the 
tools you apply to reading and 
analysing works be limited?

The same data-mining activities 
could be conducted, legally, by a 
person looking through text, 
annotating it and making notes. It 
would be time-consuming and 
expensive, but legal. So why should 
someone be limited in this respect 
just because they employ a machine?

In any case, text-mining 
rights are limited to 
academic activities, because 
EU law didn’t foresee the 
possible need for a text-

mining right. UK law has to follow  
a set menu of copyright user rights, 
called ‘copyright exceptions’, so it had 
to force text mining into the rules for 
academic research.

Another missing copyright 
exception is the right to remix. Digital 
Geschellschaft, a German digital 
rights organisation, is now 
campaigning for this right, which 
will require a change to EU law. 
Currently, any tiny amount of a piece 
of music or artwork is potentially a 
copyright violation. Digital sampling 
often attracts legal action, unless it’s 
licensed, and licence fees can account 
for significant proportions of the 
revenues from recordings. 

All these changes – format shifting, 
parody, text mining and remixing – 
are pretty modest and can only help 
copyright become more legitimate as 
a system. There’s a problem in the 
glacial rate of change, though, as 
some of these changes were needed 
20 years ago. They’re welcome 
changes, but we need to think about 
how we keep the law up to date. In 
particular, the European laws that 
govern copyright need to provide 
more wiggle room, so that copyright 
user rights can be added without 
going through a three-year EU 
legislative cycle.  

Jim Killock is executive director of campaign organisation The Open Rights Group (www.openrightsgroup.org)   @jimkillock

The music industry has given 
up on its ‘home taping is killing 

music’ mantra

a licence, and you’re making lots of 
money, you’ll be expected to pay, but 
it does mean that campaign groups 
and YouTube mash-up clips have 
more chance of standing on the right 
side of the law than before. 

Parodies have been made without 
copyright owners’ permission, of 
course. They aren’t always removed, 
but many are the subject of legal 
threats, which are usually enough to 
see the parody removed from view. 
Of course, even after removal, they 
may proliferate in other corners of 
the Web, but they stop circulating on 
major platforms such as YouTube, 
and may not reach the audiences 
they deserve. 

Sometimes individuals who don’t 
want to engage with expensive 
lawsuits are sufficiently intimidated 
to the point that they stop trying to 
promote their parodies too.

Copyright isn’t meant to restrict 
free speech, free comment and 
people making jokes. It’s odd that the 
UK has taken so long to add a parody 
right, in fact. In part, the delay may  
be because courts started off being 
lenient to parodists, but whittled 
down what was allowed until it 
disappeared. Now the Internet has 
made it unrealistic and more visibly 

http://www.openrightsgroup.org


F E AT U R E  /  EXTREME CUSTOMISATION

The mainstream desktop PC industry may be declining, but the 

high-end PC  and modding market  is still strong. More people 

are taking up PC modding, giving their computers a unique touch, 

and case manufacturers are redesigning their products to cater 

for this hobby too. Plenty of cases are moving on from the generic black 

box, and some manufacturers have dispensed with steel and aluminium 

altogether in favour of more exotic materials. 

Our Elite list (see p68) covers the basics if you need help choosing 

the components for a budget, mid-range, performance or workstation 

PC. However, if you want to go the extra mile and really make your 

system stand out from the crowd, this month’s dream PC guide is for 

you. We’ll be using the latest modding components, including water 

cooling and rigid tubing, plus Parvum Systems’ latest acrylic case, to 

create an overclocked dream PC that’s easy to build. In fact, if you’re 

familiar with water cooling, you could even build it in a weekend.

We’ll be covering every step, though, so even if you haven’t built a 

custom water-cooling loop before, this guide will show you how it’s 

done, and run through all the components you need to cool your 

hardware properly, while keeping your system quiet. 

We’ve handpicked the core components from our Elite list, and mixed 

them with the latest eye candy-laden cooling gear money can buy, to 

build a stunning PC that uses lustworthy but sensible components. As 

a result, it costs less than £2,500. Despite it costing much less than any 

of the Dream PCs we saw last year, it still offers amazing performance 

for 2D workloads, as well as gaming on a single screen, and we’ll be 

suggesting upgrades if you’re eyeing a 4K monitor too.

Build a micro-ATX 
DREAM PC

Antony Leather delves into the world of overclocking, water cooling  
and cutting-edge case design to show you how to build a  

dream PC from scratch in as little as two days
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CPU
Intel Core i7-4770K  
www.scan.co.uk,  

£245 inc VAT

Using an LGA2011 system is 

an option in this PC, as our 

motherboard of choice has 

a sibling in the form of the 

Asus Rampage VI Gene. 

However, using an LGA2011 chip can 

massively inflate the cost, as motherboards, 

and the CPUs are far more expensive than 

their LGA1150 equivalents. For our target of 

£2,500, we decided on an LGA1150 system, 

but if you need the extra multi-threaded 

grunt of an LGA2011 chip for your workload, 

an Intel Core i7-4930K is our choice. 

For LGA1150, we wanted more 

power for multi-threaded tasks, 

so the logical choice was Intel’s 

Core i7-4770K. It’s overclockable 

but, unlike the Core i5-4670K, it 

also has Hyper-Threading, with 

four physical cores and four 

logical cores, meaning it can 

theoretically handle up to eight 

threads at once, when using heavily multi-

threaded software.

Motherboard
Asus Maximus VI Gene 
www.overclockers.co.uk, £149 inc VAT

Asus’ Maximus VI Gene fits the bill for several 

reasons. It’s a fantastic overclocker for 

starters, and it also looks great, which is 

important in any dream PC 

build. It has a noise-

isolated, 8-channel 

sound card that 

offers a 115dB 

signal-to-noise 

ratio too, largely 

negating the need for a 

discrete sound card, and making more room 

for cooling gear and perhaps a second 

graphics card if you’re keen to get on the 4K 

gaming bandwagon.

Asus’ ROG motherboards are the best-

supported boards for third-party waterblocks 

too, and we wanted to add cooling bling in the 

form of EK’s VRM waterblock for the 

Maximus VI Gene. We’re opting for a 

fairly low airflow system to make 

the best use of the water-cooling 

gear, and to reduce noise; the 

more heat we can dump into the 

coolant, instead of the case, the better.

Case
Parvum Systems S2.0 
www.overclockers.co.uk, £140 inc VAT

While micro-ATX cases such as Corsair’s 

Obsidian 350D and Fractal Design Arc Mini 

R2 are fantastic, we needed a little more 

pizzazz for our dream PC. Parvum Systems, 

which is based in Essex, makes its own 

custom acrylic cases, which are readily 

available in a variety of colours. Computer 

Planet used a prototype of a mini-ITX 

Parvum case in its dream PC entry last year 

(see Issue125, p48), and its cases have 

become the homes of some of the most 

spectacular modding projects of 2013 and 

2014 so far too. 

Parvum’s latest case, the S2.0, 

which we’ve reviewed on 

p22, features a number of 

refinements over the initial 

S1.0, and is our choice as 

the foundation for this 

guide. It supports micro-ATX 

motherboards, and it’s also 

very compact – only a little 

larger than a BitFenix 

Prodigy. However, more importantly, it has 

excellent water-cooling support too. There’s 

room for a full-height radiator in the front, 

and if you opt for a dual-GPU system, there’s 

space for a further radiator in the roof too. 

It’s a perfect base for a dream PC, and it 

has a huge side window to show off your 

hardware, while providing plenty of space 

for hiding cables too. 

At £130 inc VAT, it doesn’t break the bank 

either and, despite being made of acrylic, it’s 

solid and doesn’t exhibit any wobble. Lots 

of the different colour combinations look 

fantastic, and we’ve opted for a red and black 

colour scheme to go with the red details on 

our other hardware.

Graphics card
GeForce GTX 780 Ti 3GB 
www.scan.co.uk, £500, inc VAT

There’s a lot to consider when it comes to 

graphics cards when you have £2,000 to 

spend on a PC. Gaming on a 30in 2,560 x 

1,600 resolution screen is fairly easy for 

today’s high-end graphics cards. However, 

until 4K screens drop below the £600 

mark, many people who want to 

go beyond the norm will still 

opt for three 1080p 

screens instead. As 

such, a single Nvidia 

GeForce GTX 780 Ti 3GB is our card of choice 

for this build. 

It costs around £80 more than AMD’s 

Radeon R9 290X 4GB, but it’s usually 

between 2 and 5 per cent faster, depending 

on the game. 

More importantly, it’s only a fraction 

slower than the newer GeForce GTX Titan 

Black, but costs over £250 less. Two of them 

in SLI will handle the toughest games in 4K 

easily too, and the Maximus VI Gene has a 

vacant 16x PCI-E slot if you fancy an upgrade 

in the future. 

Memory
16GB Corsair Dominator 2,400MHz 
www.ebuyer.com, £201 inc VAT 

Dominator Platinum Light Bar kit
www.scan.co.uk, £20 inc VAT

AMD’s APUs aren’t the only chips that benefit 

from fast memory – Intel’s Haswell CPUs 

scale well with fast memory speeds too, so 

a 2,400MHz kit is the logical choice for 

squeezing as much 

performance out of our 

system as possible. 

We’ve opted for a 16GB 

dual-channel kit, which 

provides masses of 

headroom for future 

games and applications. Corsair’s Dominator 

memory kits aren’t the cheapest around, but 

have the added advantage of being 

illuminated for an additional piece of eye 

candy – just what you want in an eye-

catching dream PC.

Storage
Samsung Evo 500GB,  
and Seagate Barracuda 2TB 
www.scan.co.uk, £215 and £85 inc VAT 

It’s taken a while, but SSDs are now easily 

affordable and, in a dream PC, there’s little 

point in opting for anything less than a 

500GB model, giving you plenty of room 

to install loads of games. Samsung’s 

Evo won a Premium Grade 

award in our SSD Labs test 

last month for being fast, 

offering great value and also 

being well supported in terms of 

software tools. 

Of course, 500GB is enough for games, 

programs and Windows, but if you need 

more room for storage, then Seagate’s 2TB 

Barracuda hard drive offers plenty of space 

for those ever-increasing photo, music and 
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movie collections. While it’s small, 

the Parvum S2.0 case has room 

for two 3.5in hard disks, so you 

can also add a second disk if you 

need more space in the future.

PSU
Corsair AX760i, and Metallic Graphite 
optional cable set 
www.scan.co.uk,  

£156 and £61 inc VAT 

It’s common for people 

to assume they need at 

least a 1KW PSU for a 

dream PC but, while that 

might have been true five years ago, 

hardware now is much more power-frugal. 

Our graphics test system draws less than 

380W with a single GeForce GTX 780 Ti 3GB 

installed, so adding another will probably 

bring the total under 650W under full load. 

As such, a 750W PSU is ample for us. 

When it comes to modding, the PSU is 

often a strong focus, specifically the cables. 

Bare plastic cables are heresy – even if 

they’re the same colour. Sleeving your cables 

is a must when it comes to looks, and there 

are several ways to go about it. You can buy 

pre-sleeved cable extensions, but these can 

be a pain to hide, especially in a small case, as 

they also make your existing cables longer. 

You can also add sleeving to your existing 

PSUs cables. This isn’t for the faint-hearted, 

though, and you can usually kiss goodbye to 

an entire weekend if you plan on 

sleeving all your cables. 

Thankfully, there’s a happy 

medium. Corsair and other 

manufacturers sell pre-sleeved 

replacement cable sets for its 

modular PSUs. These replace 

the stock cables completely, and 

just plug directly into the PSU. As 

such, with fully modular PSUs, 

you can change the colour of all your cables 

in just a few seconds. The downside is that, 

for our AX-series PSU, a complete set costs 

£60. However, in our opinion, this is money 

well spent; they’re expertly made and look 

fantastic. There are quite a few colours from 

which to choose, but we wanted something 

a little less garish than plain red, so we opted 

for Metallic Graphite.

Fans
Corsair SP120, and Noiseblocker 
BlackSilentPro P1
www.aquatuning.co.uk, £13 and £10 inc VAT each

We needed four 120mm fans and two 80mm 

fans for the Parvum case and our single 

radiator. We opted for Corsair’s SP120 fans 

for the roof 

exhausts and front-

mounted radiator. 

They’re designed to 

give high static air 

pressure, which is 

ideal for use with 

radiators. They also 

come with interchangeable coloured rims, so 

you can the colour to your case. For the 

80mm rear fan mounts, we opted for 

Noiseblocker’s BlackSilentPro. These 

offer a low startup voltage of 4.5V and 

are super-quiet – ideal for hooking up to 

a fan controller, providing a little additional 

airflow to expel heat from the case.

Fan controller 
Lamptron CW611 
www.kustompcs.co.uk, £58 inc VAT

We wanted a device to control all our fans 

and tie their speeds to 

air or coolant 

temperatures. At 

£58, Lamptron’s 

CW611 is one of the 

cheaper options, but it works a 

treat. It has an excellent display, six 36W 

channels, each of which can be connected 

to pumps or fans, and six sensor inputs, 

enabling you to add flow meters or thermal 

probes. As our case doesn’t have a 5.25in 

bay, we’ll be mounting it internally.

CPU and motherboard 
waterblocks
EK Supreme LTX CSQ,  
and EK-Mosfet Asus M6G 
www.specialtech.co.uk,  

£30 and £34 inc VAT

EK is a big name in the water-

cooling scene, and the 

company makes one of the 

only waterblocks for the 

Maximus VI Gene too – the EK-Mosfet 

Asus M6G, which cools the VRMs on the 

motherboard, replacing the stock heatsinks. 

We’ve also matched this block to EK’s latest 

CPU waterblock – the Supreme LTX CSQ.

GPU waterblock
XSPC Razor GTX 
http://shop.xs-pc.com, £96 inc VAT

 XSPC is well known for making fantastic CPU 

and GPU waterblocks, but its GeForce GTX 

780 Ti stands out from the competition by 

offering a rather interesting bit of eye candy. It 

has an insert for a 

3mm LED, and an 

acrylic surround 

that illuminates 

the waterblock. The full-cover waterblock is 

also SLI-compatible, so if you want to add a 

second card at a later date, you can water-

cool that card too.

Pump, reservoir and radiator
Alphacool Lighttower DC12 pump and 
reservoir, and Alphacool NexXxos 
UT60 radiator 
www.aquatuning.co.uk,  

£69 and £61 inc VAT

These days, water cooling 

is as much about stunning 

looks as it is about cooling. 

It’s an essential part of the 

premium, luxurious air that 

surrounds a dream PC. 

For our loop, we’ve 

opted for Alphacool’s new 

Lighttower reservoir, along 

with one of its DC12 pumps – 

they’re slightly more compact 

than the likes of Laing’s DDC or 

D5 variants, but have plenty of oomph 

for a small system such as ours.

Tubing and fittings
Primochill rigid acrylic tubing, and 
Primochill Revolver fittings 
www.specialtech.co.uk, £6 inc VAT per 90cm, 

and £6 inc VAT each

Installing rigid tubing isn’t for the faint-

hearted, but if it’s done right, it’s a sure-fire 

way to make your system look the business. 

It’s a little more expensive than regular 

tubing, costing £6 for just under 1m, but even 

kitting out a large PC shouldn’t cost more 

than £25. There are different colours 

available too, 

although we’ve 

opted for clear, as 

we want to dye 

our coolant.

There are only a 

select few etailers in 

the UK that offer the 

right fittings for rigid 

tubing at the moment, 

but www.specialtech.

co.uk has Primochill’s 

Revolver fittings. These use an O-ring to 

secure the tubing and prevent leaks, and 

they’re blissfully easy to install – you won’t 

need to sand the edges of the tubing, for 

example. We also wanted to try out US 

company Monsoon’s new rigid tubing 

bending kits, but sadly they had sold out 

when we came to putting our PC together. 

However, www.overclockers.co.uk has them 

on pre-order, and we suspect they’ll make 

working with rigid tubing much easier.
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01   The Parvum S2.0 is a little different 

from your average steel tower, and not just 

because it’s made from acrylic. You have to 

build the entire PC in stages, mounting fans, 

radiators and hard disks as you go. Start by 

adding the corner supports to the base, using 

the screws provided. 

02   The motherboard tray attaches vertically 

to the base using the corner supports. The 

rear of the case is made from three different 

sections. There’s a metal expansion slot 

plate, an inner detail plate (usually the colour 

you’ve ordered – red in our case) and a main 

backplate exterior. 

03   Lay these parts down on top of each 

other, then carefully lift them as one piece 

and line them up with the rear of the 

motherboard tray. Using 10mm screws, 

attach the rear section to the base and 

motherboard tray. The power supply mount 

needs to be positioned on the left, behind the 

motherboard tray.

04   Now it’s time to start adding 

components. Start with the two rear 80mm 

fans – we’ve mounted ours as exhausts, and 

aligned the cables so they’re routed straight 

through an adjacent cable-routing hole.

05   Corsair’s SP120 fans have 

interchangeable blue, red and white rims. 

The blue ones are fitted as standard, so you 

just need to unclip them and fit the red ones 

on all your fans. They should snap into place 

and look even all the way around.

06   If you’re just mounting fans and no 

radiator, then you can go ahead and use 

the included fan screws to secure the 

SP120s to the front section. This section is 

a single piece of acrylic – the fan holes are 

hidden by the front section, making it 

01 03
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Building the PC
necessary to mount the fans before you 

finish building the case.

07   To mount a radiator, we hit a small snag 

with the Alphacool radiator we’d chosen. Its 

mounting screws were too small for the fan-

mount holes in the Parvum case, and passed 

straight through. As such, we had to invest in 

some washers, which are thankfully readily 

available from most hardware stores, or 

eBay, for a few pence. You’ll need M3 

washers (3.3mm hole), with a diameter no 

larger diameter than 9mm and no thicker 

than 8mm.

08   Start by ensuring any port plugs are 

removed and replaced with blanking plugs in 

any areas you won’t be able to access once 

the radiator is installed. Then flush the 

radiator with hot water, to remove any 

manufacturing residue. After that, pass the 

screws through the front panel, into the fans 

07 08 09
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and then place the radiator behind them. 

Line it up with one screw and, once that’s 

secured, the others will follow. Make sure 

there’s no wobble in the radiator – it should 

be firmly attached.

09   The Parvum S2.0 case requires you to 

install the power button and USB 3 ports too. 

The power button uses a locking ring at the 

rear to hold it in place once you’ve fed the 

cables through the mounting hole. The USB 

3 ports simply screw into place using two of 

the included 6mm screws.

10   Our SSD and hard disk need to be 

installed now. They’re simply screwed to 

the case from a panel that backs onto the 

motherboard tray. Remember to angle the 

drives so their cables are close to any cable-

routing holes you want to use.

11   Install all the necessary modular cables 

to the power supply, and mount it in the case 

with the fan pointing outwards. The S2.0 has 

a large vent in the side panel to allow the 

PSU to draw in air. You’ll need to use the 

included PSU screws to secure it to the case 

from the rear.

12   To fit the VRM waterblock to the 

Maximus VI Gene, locate and remove the 

two backplates that hold the stock heatsinks 

in place. They’re held in place by four screws, 

but the thermal pads were quite sticky in 

our case and needed some persuasion to 

remove them. If you struggle here, use a 

hairdryer to loosen the pads. 

13   The heatsink should come off as 

shown without much force, revealing the 

row of VRMs you need to cool. To keep 

the original screws safe, re-attach them 

to the heatsinks and place them in your 

motherboard box – this way, if you need to 

return the board or sell it later, you’ll still 

have all the bits you need.

14   Test-fit the waterblock to make sure it 

fits, and to confirm its orientation. Next, use 

the included thermal pads to cover the 

VRMs, following the instructions. Don’t be 

tempted to use thermal paste, as sometimes 

the pads are needed to bridge gaps between 

the contact area and waterblock.

15   The waterblock includes its own screws, 

but requires the original backplate supports. 

Pass the screws through the plates and into 

the waterblock on the other side. Tighten 

each screw a few turns at first, then move on 

to the next to tighten them gradually. Don’t 

overtighten them – as soon as you feel a 

good amount of resistance, stop turning.

16   Mount the CPU waterblock before 

installing your motherboard. The EK 

Supreme LTX CSQ uses four mounting pins, 

which are secured to the motherboard using 

nuts and washers for all motherboards 

except LGA2011 models, where the pins 

have threaded ends. 

Apply thermal paste to the CPU, then 

mount the waterblock with the springs and 

thumb screws.

17   With the VRM and CPU waterblocks 

being so close, it makes sense to connect 

them directly in the loop to save tubing and 

make the insides look neater. We opted to 

use standard flexible tubing here, as it’s 

easier to fit into tight spaces when either 

end isn’t flexible. You can simply wriggle it 

onto each barb, then lock the rings on the 

compression fittings, and no one will know 

the difference.
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18   With our motherboard now water-

cooled, the memory is our next task. We’ve 

opted for Corsair’s Dominator Platinum 

2,400MHz memory, as it’s rather niftily 

illuminated. Even more importantly, there’s 

a Light Bar illumination kit that allows you to 

use clear or blue acrylic inserts. As our build 

has a predominantly red and black theme, 

we need red lights here. Start by removing 

the stock silver bars, using the Allen key 

included with the Light Bar kit.

19   To create our red lights, we’ll simply be 

using a red permanent marker to colour the 

clear acrylic inserts. Painting them would kill 

any light, and making your own would be 

incredibly difficult, as they’re quite thin and 

fragile. Give each end plenty of coats, until 

they’re a deep red.

20   Place the inserts into the new silver bars, 

and then place the original inserts behind 

them to hold them in place. Secure the metal 

bars back onto the heatsink and you’re good 

to go, now with red lights. This should work 

just as well with other colours too, and it’s a 

quick and easy job.

21   When it comes to fitting waterblocks, 

cards based on Nvidia’s current GPUs can be 

a little tricky, because they use small, star-

head screws – you’ll probably need to make 

a trip to a local hardware store to pick up the 

right tool. Start by removing the smaller 

screws around the edge of the graphics card, 

then take care of the four main screws 

around the GPU core. 

22   There are a couple of additional screws 

at the end of the cooler and, when you come 

to remove it from the PCB, don’t forget about 

the two cables for the fan and lighting. 

Remove these parts carefully, and the cooler 

should then come completely away.

23   Our XSPC Razor GTX waterblock 

includes a fair amount of thermal pads, and 

these need to be added to various hotspots 

on the PCB for the waterblock to make 

contact. Thankfully, this is well documented 

in the instructions. 

Now is also a good time to clean the GPU 

core, but be sure to use a ceramic-basic 

thermal paste, such as Arctic Ceramique, 

so that it isn’t electrically conductive.

24   Securing the waterblock is usually fairly 

easy, and just requires you to lay the block 

face down on a flat surface and insert the 

screws. Now is also a good time to insert 

the 3mm LEDs into the acrylic top on the 

waterblock. They’re blue as standard, but 

XSPC also sells different colours.

25   Now go ahead and install the rest of your 

hardware. Place the pump in your desired 

location, and make sure it has enough room. 

If all the parts are in close proximity, as in our 

situation here, it’s also worth test-fitting the 

power cables to make sure they won’t get in 

the way.

26   The best way to mount a pump is to use 

double-sided adhesive neoprene foam. 

Screwing the pump directly to the case, or 

using a bay reservoir, usually leads to noisy 

vibration. Most pumps include a pad (as in 

the photo above) as standard. Install the 

fittings onto the pump, then secure one side 

of the pad to the pump then fix it in place.

27   We’ve used SilverStone’s new SST-CP11 

super-thin SATA cables, which are only 
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available in blue. However, our red 

permanent marker came in handy again 

here, as we found it was just as good as using 

red spray paint on these cables.

28   To give our Corsair PSU cables a neater 

look, we used cable combs from www.e22.

biz. Their prices start from just 50p, and we 

used five on the 24-pin ATX connector to 

even out the cables and prevent them from 

flailing everywhere. They can be used on 

6-pin and 8-pin connectors too.

29   Fit the combs to the cables, then pass 

them through the cable-routing holes in the 

case. Connect them to the motherboard and 

PSU, and then tidy up the combs and cables 

as necessary. As you can see, they do a great 

job of keeping the cables neat and tidy.

30   Working with rigid tubing can be tricky, 

but once you get the hang of it, kitting out 

your system shouldn’t take more than a few 

hours. The most difficult part is making sure 

all your bends are even – we’ve attempted to 

make all our bends at right angles. To achieve 

these bends, you can use a metal bar bent to 

the correct angle, or any circular object. 

31   Secure the tubing in place at one end, so 

you can fit the locking ring and O-ring onto 

the tubing and fix it into the fitting. You’ll then 

be better placed to work out what needs to 

be bent and where. Mark the area to be bent 

with a non-permanent marker, and use a 

bending cord insert to prevent the tubing 

from kinking when you bend it – we used 

10mm bending cord from www.e22.biz. You 

can then use a heat gun to warm the tubing 

until it becomes flexible, but beware of 

heating it for too long, as air bubbles will form 

in the acrylic.

32   If you need bends at either end of a 

section of tubing, remove the bending cord 

and reinsert it at the other end – passing the 

bending cord through too many curves can 

result in it getting stuck inside, which is one 

reason why it’s nearly impossible to make 

intricate designs with rigid tubing. Use a 

hacksaw or other fine-bladed saw to cut the 

tubing to length – you only need to apply a 

little pressure.

33   There are no 5.25in bays in the S2.0 

case, but you can still use a fan controller. We 

dismantled our Lamptron CW611, removing 

the outer mounting plates to make it as small 

as possible, although you’ll need to connect 

all the necessary cables first before installing 

it. We used a G1/4in thermal probe (£6 from 

www.aquatuning.co.uk) connected to the 

radiator, so we could use the coolant 

temperature to adjust the fan speed. 

34   We used double-sided mounting tape 

to secure the fan controller to the top of the 

PSU. As it’s an automatic controller, it doesn’t 

matter that it isn’t accessible without 

removing the side panel. We also had to 

reposition the hard disk to the rear slot to 

make way for the fan controller, but 

installation was otherwise an easy job.

35   Cable tidying is an essential part of a 

dream PC, and we used several flat snap-

close cable clamps from www.kustompcs.

co.uk to anchor many of the cables in 

place. Don’t be tempted to cram too many 

cables into each clamp, as the result can be 

unsightly. We’ve also staged them in layers 

to spread out the cables.

36   You may find that some adhesive pads 

don’t adhere to the S2.0’s surfaces, due to its 
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Performance
With all the extra cooling on tap, it’s now 

time to see how far you can push your 

components. A frequency of 4.8GHz is 

the maximum we’ve achieved with our 

in-house Core i7-4770K, but we decided to 

opt for 4.5GHz so that the system will 

happily run 24/7. This result was achieved 

using a vcore of 1.26V, and under full load, 

the CPU delta T hit just 59°C at this clock 

speed. Considering that the best all-in-one 

liquid coolers and air coolers are topping 

delta Ts of around 75-80°C, this is a fantastic 

result, especially when you consider that 

the fan speeds had been reined in by the fan 

controller to around 9V instead of 12V.

The GPU was ripe for tweaking too. The 

reference core clock speed of the GeForce 

GTX 780 Ti is 876MHz, and we managed 

to push this to a pretty lofty 1,160MHz 

and the memory to 1.98GHz (7.92GHz 

effective). Despite being pushed to its 

limits, the GPU delta T was just 25°C. Even a 

stock-speed card will approach 60°C here 

under load so again, water cooling has a 

huge impact here.

One of the toughest games in our arsenal 

of benchmarks is Battlefield 4, and at 5,760 

x 1,080 at Ultra detail with 4x AA, our 

system managed a playable minimum 

frame rate of 26fps. Meanwhile, dropping 

the resolution to a more modest 2,560 x 

1,600 resulted in a minimum of 42fps. 

In our Media Benchmarks, the results 

were typical of a 4.5GHz Intel Core 

i7-4770K, which we’ve seen in quite a few 

systems such as Computer Planet’s Dream 

PC – the Veer.  Its image editing score of 

2,399 was right on the money, being nearly 

400 points faster than a stock-speed CPU. 

The multi-threaded video encoding test 

was fast too, at 4,222. This is just over 600 

points faster than a stock-speed chip. 

Overall, it scored 2,888, which is right up 

there in dream PC territory.
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matt texture. In this case, a spot of superglue 

does the trick. We found several of the cable 

clamps kept popping off, but the superglue 

solved this problem. 

37   There’s a strong case for using lighting 

inside the S2.0, to illuminate the coloured 

sections. We’ve used a 60cm flex-light from 

www.aquatuning.co.uk mounted around the 

rim of the case. Again, the light didn’t want to 

stick firmly to the case surface, but a few 

spots of superglue secured it in place.

38   It’s now  time to power up the system 

and fill it with deionised water – don’t fill it 

with expensive coloured coolant on the first 

attempt – if there’s a leak, you’ll end up 

losing it all. 

Also, use an ATX jumper (inserting a 

wire between pins 13 and 14 on the ATX 

connector) to power the PSU and pump 

without powering the rest of your system, 

just in case it leaks. Once you’ve leak-tested 

your cooling system, reconnect the power 

cables and fire it up to make sure it works.

39   Go ahead and fill the system with your 

coolant. In our case, we’ve used Mayhems’ 

Deep Red dye, along with its X1 coolant. Once 

you’ve filled the reservoir, you can also fill 

any radiators in the system if they have top 

ports. This can make filling and bleeding the 

systems a lot easier.

40  41   42   And you’re finished. Now you 

just need to program the fan controller to 

keep the temperatures in check, then secure 

the side panels. 

http://www.aquatuning.co.uk
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EARLY 
 BIRDS

Rick Lane investigates the 
rise of Steam’s Early Access 
scheme, and asks whether it’s 
a blessing or a curse

Steam Early Access has radically 
altered the way players interact 
with their games. Previously 

there was an assumption that 
players would only experience a 
game once it was finished, or in  
the case of certain online games, at 
least feature-complete. Yet the 
massive success of Minecraft and  
its public, incremental approach to 
development prompted a rush of 
other developers allowing players to 
buy into games early, providing both 
funding and an important role in the 
development process. 

When Steam handed these 
mavericks an official platform on the 
PC’s largest digital distribution outlet 

in March last year, it opened the 
floodgates for what’s become known 
as the ‘Paid Alpha’. At the time of 
writing, 140 games have launched on 
Early Access, and since the beginning 
of 2014, the top-selling game on 
Steam has consistently been DayZ, 
an Early Access Game. 

The success of Early Access is 
unquestionable, but is charging 
money for an unfinished game good 
business practice, let alone a healthy 
way to develop games? Plus, what 
happens if an Early Access game 
never gets finished?

For small developers, Early Access 
offers huge benefits that didn’t exist 
only a few years ago. In December 
last year, Chucklefish released 
Starbound, a two-dimensional 
crafting and exploration game set in 
a procedurally generated universe of 
infinite, unique planets. Within a 
month on Early Access, Starbound 
had sold a million copies, funding the 
game to completion and a lot more 
besides. ‘It allows us to do what we’ve 

wanted for some time, which is to 
move a bunch of the team to a central 
location so we can work more 
efficiently together,’ says Molly 
Carroll of Starbound. ‘We’re all 
working remotely across several 
time zones and that can really slow 
things down.’

Although the profits from selling 
Early Access games have obvious 
benefits, Carroll points out that they 
haven’t had much of an effect on the 
development of Starbound, aside 
from ensuring that the team can 
make all its ideas a reality. Where 
Early Access really influences a 
game’s trajectory is through player 
feedback. ‘It’s been really great! We 
definitely have a clear direction of 
where the game is headed already, 
but when certain features aren’t 
working, or could be working better, 
we’ve tried to take the time to listen 
to the community and make changes 
for the better.’

Intriguingly, Starbound was 
released as a Beta on Early Access, yet 
it isn’t feature-complete; it has more 
in common with a traditional Alpha 
release. ‘There’s definitely been some 
argument over whether Starbound is 
technically a Beta or an Alpha, but I’ll 
leave that for others to debate,’ says 
Carroll. The distinction between 
whether Starbound is an Alpha or a 
Beta is less important than whether 
Starbound is an enjoyable game or 
not, but it does raise the question; 
what does ‘Alpha’ actually mean, and 
do players fully understand what 
they’re buying into?

F E AT U R E  /  ANALYSIS

Starbound is an example 

of the very best Early 

Access has to offer

On its About page for Early Access, Valve boldly states 

that ‘this is the way games should be made’
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Traditionally, Alpha refers to a 
game still in active development, 
while Beta means all the features are 
in place, and the focus is on bug fixes 
and optimisation. So when you buy 
an Alpha game, it could be anything 
from a well-rounded game such as 
Starbound, to a very rudimentary 
game, such as Rust, the multiplayer 
survival game being developed by 
Facepunch Studios, creator of Garry’s 
Mod. At its time of release in January, 
Rust primarily consisted of a large 
island that players could explore, 
with some rudimentary crafting 
abilities available, so why release the 
game in such a raw state? 

‘The regular way would be to work 
on the game for two years in secret, 
play-testing with a select few 
people,’ explains Garry Newman, 
head of Facepunch Studios. ‘We’d 
struggle to get 300+ people on a 
server, so we’d never really know the 
limits. This would cause obvious 
problems when it came to release.’

With the game on Early Access, 
Rust now has over half a million 
people playing and experimenting 
with it, and Newman can respond 
immediately to problems they 
encounter or desires they have for 
the game. ‘I join a server and see 
someone coming up against a bug.  
I tell him I can fix that. I go into the 
code, fix it, commit the fix, the build 
server builds it and sends it to Steam. 
Then Steam sends it to everyone that 
owns it. Within five minutes I’ve 
gone from witnessing the bug to 
fixing it globally on the client.’

For Newman and the Facepunch 
team, sowing the seeds of Rust early 
has yielded huge benefits, but 
Newman also has extensive 
experience of making games using 
an incremental development model. 
After all, that’s how Garry’s Mod  

was created back in the mid-2000s. 
Release a game the wrong way on 

Early Access, however, and the rest  
of the game’s development can be 
soured as a consequence. This is 
what happened to 22 Cans’ Godus, 
the hotly touted god game directed 
by Peter Molyneux, the brain behind 
classics such as Syndicate and 
Dungeon Keeper. Like Rust, Godus 
landed on Early Access essentially as 
an early prototype. It was heavily 
criticised for being shallow, 
repetitive and not making the player 
feel particularly godlike.

‘All of that has given us lots of stuff 
to feed back on, and sometimes that 
stuff is kind of hard to stomach’, says 
Molyneux. ‘But even when you fail at 
something, and I think, if I’m honest, 
the early versions failed on some 
things, the great thing about failing 
is what you learn.’

Learning from failure is all well 
and good, providing you don’t make 
the same mistakes the second time 
around, and according to Molyneux, 
the second Early Access release of 
Godus, which launched recently, 
addressed many of those early 
criticisms. ‘Every single aspect of  
the game has been completely and 
utterly refined, over 80 per cent of  
the code has been refactored – 
everything from the performance, to 
the theme, to the story; there’s whole 
new gameplay modes in there.’  

Unfortunately for 22 Cans, the 
response to the updated version of 
Godus has been muted, highlighting 
another problem for developers with 
Early Access. First impressions count, 
especially when there are so many 
games being released daily on Steam. 
There’s a significant risk that players 
will lose interest in a game before it’s 
finished, consigning it to their own 
personal game history without 
experiencing the ideal version.

If this happens, there’s also little  
to stop an unscrupulous developer 
from leaving a game unfinished and 
moving onto another project, taking 
players’ money in the process. Valve 
is strongly against acting as the 
arbiter of Steam and regulating the 
content that goes on it. Valve wants 
to remove itself as the bottleneck and 
let developers have complete control 
of how their products are viewed , 
purchased and developed on Steam. 

This is an admirable position, but 
not an entirely comforting one. That 
said, Valve recently added a new 
reporting system on Steam, through 
which players can report titles that 
are offensive or violate laws. Maybe 
this system will be extended so that 
players can also report content that 
completely fails to deliver on its 
promises. After all, if players drive the 
Early Access revolution with their 
wallets, they should also have a say 
in how it’s steered. 

Bar a few brief dips, DayZ has been Steam’s 

top-selling game for almost half a year

Heavy criticism of Godus upon initial release 

has tarnished the game’s reputation

Early Access games have their 

own Store page on Steam

Survival games such as Rust 

are popular on Early Access
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G A R E T H  H A L FAC R E E ’ S

Hobby tech
The latest tips, tricks and news in the world of computer hobbyism,  

from Raspberry Pi, Arduino and Android to retro computing

I
received a visit from my friend John 

McLear this month, keen to show 

off the final production model of 

his NFC Ring, a device that sticks a pair of 

independent and writable near-field 

communication tags onto your finger. John 

uses his NFC Ring to open his front door and 

start his car, but I figured I’d start smaller with 

an NFC PC power switch that can turn on my 

computer with the wave of a finger.

You don’t need an NFC Ring to build this 

system; the recommended reader includes 

a compatible card tag that works just fine, 

while those of you with NFC-equipped 

smartphones or tablets can use those instead.

1   Assemble the NFC Shield
The Adafruit NFC Shield makes getting started 

with radio-frequency tags simple, but it 

doesn’t arrive ready to use. Take the bundled 

pin headers, snap them to the length of the 

female headers on the Arduino, and insert 

them therein. Then place the Shield on top, 

and solder the pins in place. If you’re new to 

soldering, apply heat to both the solder point 

on the board and the pin with the iron tip, hold 

for a few seconds, apply solder and then 

remove the iron and the non-melted solder.

2    Install the library and sketch
The Adafruit NFC Shield is so easy to use 

because there’s a handy Arduino library 

already written to handle most tasks. At this 

point, if you haven’t already, install the Arduino 

IDE from http://arduino.cc and run it to create 

your Sketchbook directory. Next, download 

the sketch and library bundle archive from 

http://tinyurl.com/nfcpowerbutton and 

extract it – keeping the folders intact – into 

your Sketchbook directory. If the Arduino IDE 

was running at this point, quit and restart it.

3   Capture NFC UID
The power button sketch works by looking for 

the unique identifier (UID) of the scanned NFC 

tag. At the moment, it’s set to the UID of one of 

my tags. Plug in your Arduino, then open the 

sketch in the Arduino IDE from the File / 

Sketchbook / nfc_powerbutton menu. Load 

the sketch into the Arduino with the Upload 

button, then click the Serial Monitor button in 

the top-right. Wave your NFC tag at the reader, 

and make a note of the figures that appear 

when it’s rejected – that’s your UID.

T U TO R I A L : 

 NFC power button

C U STO M I SAT I O N  /  HOBBY TECH

Turn your PC on and off by waving your hand

Shield-compatible Arduino / 
http://tinyurl.com/unoarduino

Adafruit NFC Shield / 
http://tinyurl.com/nfcshield

Wire / 
http://tinyurl.com/jumperwires

Soldering iron and solder / 
http://tinyurl.com/solderkit

Optional LED / 
http://tinyurl.com/bigleds

K I T  L I ST

With one of John McLear’s NFC Rings, I can now turn 

on my PC by slapping my desk

http://arduino.cc
http://tinyurl.com/nfcpowerbutton
http://tinyurl.com/unoarduino
http://tinyurl.com/nfcshield
http://tinyurl.com/jumperwires
http://tinyurl.com/solderkit
http://tinyurl.com/bigleds
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4   Modify the sketch
The UID will be either seven or four bytes long; 

in either case, find line 47 of the sketch and 

replace the current storedUid values with 

those of your own tag. If it’s four bytes long – 

as in my example – leave the last three bytes 

as 0; otherwise fill in all bytes. Remember to 

keep the comma separating each value, and 

the 0x at the start. Save the sketch, and upload 

it to the Arduino.

5   Test
The sketch works by comparing the UID of a 

scanned tag to the value stored in storedUid; if 

there’s a match, it switches on digital pin 8 for 

half a second; if there’s no match, nothing 

happens and the sketch waits for a new tag. To 

make sure it’s all working, hook up an LED to 

this pin and a ground pin; if the LED blinks on 

when you scan your tag, the sketch is working. 

You can also look at the Serial Monitor – if the 

tag matches the stored value, it will tell you.

6   Connect to the PC
The difficulty of connecting the Arduino to the 

PC depends on the way your PC powers USB 

devices. Some motherboards supply power to 

the USB ports even when they’re supposedly 

turned off, while others don’t. If you have the 

latter, wire the Arduino’s +5V and ground 

connections to +5VSB (pin 9) and ground (pin 

7) of your ATX power supply for permanent 

power. In either case, you’ll need to run a wire 

from pin 8 of the Arduino to the negative 

power switch pin on your motherboard; this 

provides the signal to turn on the PC when a 

valid tag is scanned. If that doesn’t work, try 

the other power switch pin.

All that’s left to do now is figure out where 

to place the scanner; I’ve found it capable of 

picking up the NFC Ring’s tiny tags through 

a pretty thick chipboard desk, but not 

surprisingly, it’s blocked by metal. If you’re 

building the reader into a case, try putting it 

behind the plastic front panel, or run the wires 

to somewhere that’s easier to reach. You can 

then simply enjoy the ability to switch on your 

PC with a wave of your hand!

1   The NFC reader needs some simple soldering before it’s ready to use

3   The highlighted code is the unique ID of the scanned tag, while the output 

itself proves the reader is working

5   The reader can scan almost any 13.56MHz NFC or RFID tag, including this 

key-fob model I had lying around

2   Extract this archive into your Arduino Sketchbook folder to get the sketch 

and linked library

4   Find line 47 and replace my UID with your own

6   Just wire pin 8 of the Arduino to the previous position of your motherboard’s 

power switch wire and you’re done!

2
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I  
recently made the move away from 

my beloved IBM Model F keyboard 

to a modern Filco model featuring 

the famed Cherry MX Blue switch – largely 

due to issues with apparent flexor tendonitis, 

which I’m hoping the change will help to 

resolve. In doing so, I’ve been introduced to 

the wonderful world of keycap swapping – 

taking the plastic keys off the switches and 

replacing them with others.

One of my first jobs when I received the 

keyboard was swapping out the frankly 

horrible ABS keycaps supplied with the 

keyboard for some higher-quality Ducky PBT 

keycaps, resulting in a dramatic difference in 

finger-feel. That’s when I had the idea to see 

what other keyboards I have lying around that 

might be in some way compatible.

One of the best features of Cherry switches 

is their standard size and shape. The cruciform 

of a Cherry switch is instantly recognisable on 

the underside of a key, but it’s by no means 

unique. The popularity of Cherry switches 

means that numerous other manufacturers 

have adopted a similar design, even going 

back to the early days of home computing.

Disclaimer: as regular readers of my 

column will know, I’m dead set against the 

permanent modification of vintage computing 

hardware. Regardless of how common a 

device is, they’re no longer being produced 

and will become increasingly hard to find. 

Destroying a perfectly good microcomputer 

in the name of vanity is a Bad Thing To Do.

With that said, I – in common with most 

collectors – have a selection of vintage 

computing hardware that’s beyond 

economical repair. This selection includes an 

Amstrad CPC464, which is missing one of its 

custom keys, has varied damage to its casing 

and a broken cassette drive. It’s suitable only 

for spares – and a glance at the keyboard 

offers a clue as to my plans.

The Amstrad doesn’t use Cherry switches, 

but instead a rival design that sees the stem 

of the keycap disappear into a cylindrical tube 

as the key is depressed. The keycaps are, 

however, still attached to the switch through 

a Cherry-like cruciform – albeit one that’s too 

wide to be used on a Cherry-based keyboard.

Being too narrow is an issue that’s hard to 

resolve; too wide, though, is easily fixed. A few 

minutes with a file and I had reduced the 

vertical dimensions of the Escape key’s stem 

to be more in keeping with the requirements 

of a Cherry switch. The quick application of 

a rubber damping ring – hated by some, 

beloved by others, but designed to make the 

keyboard quieter – and the modified key 

proved a perfect fit in place of the boring black 

keycap provided by both Filco and Ducky.

Not all vintage computer keyboards are 

Cherry-compatible, even with modification. 

Another common design, which can be found 

on the Epson HX20 portable, uses a thin 

horizontal bar. 

The Commodore 64 is perhaps the 

most disappointing, as the design appears 

to be a perfect clone of the Cherry cruciform, 

but the stem is too short to trigger the switch. 

At least one modder has found a solution to 

the problem in the form of a 3D-printed shim 

that extends the stem, although this design is 

for the purpose of retrofitting Cherry MX 

switches to a C64, rather than reusing the 

keycaps on a modern keyboard.

I’d certainly hate to see anyone destroy a 

classic computer simply for its keycaps, but 

for those with a spares pile, it’s certainly a 

novel way of extending the useful lifespan of 

at least some components.

R E T R O  CO M P U T I N G : 

 Reusing vintage keycaps

This Amstrad CPC464 has seen 

better days, but its keyboard is a 

treasure trove of classic keycaps

Even with its yellowed doubleshot lettering, 

the Amstrad Escape key is still far superior to its 

modern equivalent

A comparison of the two keycaps: note the 

Amstrad’s wider stem compared to that designed 

for a Cherry MX switch

A little light filing, and the too-thick stem becomes 

ready for use with a Cherry MX-based keyboard
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L  
aunched in June 2013, but only 

recently arriving in the UK courtesy 

of low-power computing specialist 

New IT, the CubieBoard 2 is almost identical in 

design to its predecessor, but swaps out the 

AllWinner A10 system-on-chip processor for 

a more powerful A20. As such, the board 

now boasts a pair of ARM Cortex-A7 MPCore 

CPUs running at 1GHz and a pair of ARM  

Mali-400 GPUs.

Aside from the SoC, the board design is 

largely unchanged: 1GB of DDR3 memory 

is included, shared between GPU and CPU, 

and 4GB of NAND flash plays host to a pre-

installed Android 4.2.2 build. The CubieBoard 

2 includes 1080p video output via HDMI, 

along with optional LVDS or analogue VGA 

output from its impressive array of general-

purpose input-output (GPIO) pins.

Perhaps the feature that will interest most 

people, however, is the CubieBoard’s storage 

expansion capabilities. While most ARM-

based rivals offer only USB and SD (or micro-

SD) card connections – both of which are 

present here – the CubieBoard includes a 

SATA port, complete with a bundled cable that 

provides data and power to a 2.5in drive. This 

gives the board the ability to access mass 

storage quickly and easily, making it a great 

choice for building a homebrew single-drive 

network attached storage (NAS) device.

Although I spent a bit of time playing with 

the bundled Android build, I was keen to see 

what the CubieBoard 2 could offer with a full-

fat Linux install. Thankfully, there are plenty 

from which to choose: several distributions 

have chosen the CubieBoard 2 as the test-

bed platform for their Allwinner-targeted 

ports, meaning support is broad and well 

established. I opted for a lightweight Debian 

variant, which came complete with the Lxde 

user interface – the same featured in 

Raspbian for the Raspberry Pi.

While the CubieBoard 2’s  performance in 

Android seemed sluggish, it was much more 

responsive in Debian. The presence of a dual-

core CPU makes a major difference here; 

running at stock speed, the board is far more 

usable as a general-purpose web-browsing 

machine than the Raspberry Pi. During 

benchmarking, the CubieBoard 2 easily beat 

the Raspberry Pi’s score with almost double 

the performance, which you can double again 

for multi-threaded applications, with the 

multicore-aware lbzip2 compression 

package quadrupling the performance of the 

Raspberry Pi.

Those who care only about performance, 

however, are likely better served with a cheap 

laptop. The appeal of the CubieBoard, in 

keeping with most ARM-based single-board 

computers, is its GPIO capabilities – and here 

it shines. Two 48-pin headers – located on 

the underside of the credit-card sized PCB, 

interestingly – provide access to a wealth of 

features of which the Pi can only dream. As 

well as the aforementioned LVDS and VGA 

video outputs, the GPIO headers include 

touch-panel connections, I²C, SPI, CSI,  

S/PDIF digital audio, analogue to digital 

conversion – almost every feature of the SoC 

is broken out onto the GPIO headers.

Where the CubieBoard 2 falls down, if 

anywhere, is that it perhaps isn’t quite as 

user-friendly as the Raspberry Pi: the Pi’s 

target audience of students results in a hand-

holding experience that’s getting simpler with 

time, whereas the CubieBoard requires a little 

R E V I E W : 

 CubieBoard 2

more technical know-how to get the most 

from its capabilities. This is improving with 

time, though, and there’s even a mostly 

functional port of the Pi’s New Out Of Box 

Software (NOOBS) image available for it too.

At £52.95 inc VAT from www.newit.co.uk, 

it’s twice the price of a Pi - but it’s still a great 

choice if you need more performance, SATA 

storage or loads of GPIO options.

Temboo launches sketch builder
New York-based Temboo has launched a sketch 

builder for the Arduino Yún (with more devices 

promised soon), which enables makers without a 

programming background to quickly create sensor 

networks using the embedded device. By simply 

choosing options from a web-based wizard, users can generate sketches that send 

emails, write to databases or even make phone calls. Although it doesn’t offer as much 

flexibility as a hand-written sketch, it provides a sound platform from which to build, or it 

can be used outright for simpler projects. Get the builder from http://temboo.com

       NEWS IN BRIEF

The CubieBoard 2 impressively features 

Ethernet, USB, SATA, HDMI and even 

infrared connections as standard

The two 48-pin GPIO headers on the underside 

break out almost every single feature of the 

Allwinner A20 chip

http://www.newit.co.uk
http://temboo.com


Gareth Halfacree is the news reporter at www.bit-tech.net, and a keen computer hobbyist who likes to tinker with technology.     @ghalfacree

W 
hen a device such as the Raspberry 

Pi appears, it gives rise to 

supporting industries. Several 

companies have launched on the back of 

the Pi to great success, and one of the newest 

is Ryanteck – the brainchild of 17-year-old 

Ryan Walmsley.

‘My Dad introduced me to computers at a 

young age,’ Walmsley explains, ‘and I got into 

programming at around 11 when I wanted to 

create my own websites. I then started to 

learn lots from creating my first websites, and 

then learning PHP by reverse engineering 

scripts and via tutorials.’

Walmsley’s interest in designing 

electronics mainly began since the Pi was 

launched, he says. ‘For a lot of projects, I 

started to plan with the Arduino. I had issues 

with it costing a lot of money to buy the 

Arduino, and then the ability to give it Wi-Fi 

communication. By the time you bought all 

the parts to make an Arduino do the same job, 

it then cost more than a Raspberry Pi.’

Not content to follow others, Walmsley 

soon grew beyond the confines of what was 

available on the market and began designing 

and producing his own add-on hardware, 

starting with a board to easily add two DC 

motors, driven from the Pi’s GPIO port. ‘I used 

Fritzing to create the motor board and PCB. 

It’s one of the few programs I found easy to 

use, along with working well on Ubuntu.

‘To fund its production, I used www.tindie.

com,’ Walmsley says of his move to offer the 

board as a kit for others to use. ‘The PCBs are 

produced by a company called Ragworm, and 

then the kits are packaged up by me. The 

production process is pretty simple: I have 

boxes allocated with each part; I count out the 

parts, and then I seal them into anti-static 

bags with stickers.’

The technical side is only one part of 

running a business, however, and elsewhere, 

Walmsley’s age – typically not an issue in the 

theoretical meritocracy of technology – has 

been causing a stir. ‘My age has caused 

problems since day two,’ he says. ‘Major 

payment processors have rejected me before 

due to [my age]. Luckily Tindie helped me 

through this, and Stripe also accepted me 

without any hassle.’

The motor board, given the official 

designation RTK-000-001, is just the first of 

the products Walmsley envisions releasing. 

‘The next product will be a kit to allow a 

person to make a robot on a budget, which is 

key for schools and colleges,’ he enthuses.

Just a few years ago, you wouldn’t have 

imagined someone in Walmsley’s position 

setting up a company and starting production 

of a high-tech product without significant 

financial backing. With the rise of open source 

software, open hardware, crowd-funding and 

hobbyist-targeted low-volume production 

services – not to mention the explosion of 

interest in the market caused by the Pi’s 

relentless PR machine – the impossible has 

become achievable, and Ryan is at the very 

forefront of it.

Not that the Pi is a panacea, of course. 

‘Even though I use the Pi as the basis of many 

projects, I code them all via my [desktop] 

computer first and then transfer them over. I 

prefer eight 4GHz 64-bit cores over one 1GHz 

ARM chip for a lot of programming work!’

Details of Ryan Walmsley’s work, his 

business and details about ordering the 

motor controller board kit are available at 

www.ryanteck.ltd.uk  
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Raspberry Pi looks to open 
graphics driver code
The Raspberry Pi Foundation has announced a 

competition in order to develop a competitive open-

source alternative to the closed-source, binary-blob 

driver currently required to use the Pi’s graphics chip. ‘We 

will pay a bounty of $10,000 to the first person to demonstrate to us satisfactorily that 

they can successfully run Quake III at a playable frame rate on Raspberry Pi using [their 

open-source] drivers,’ explained co-founder Eben Upton of the move. The closed-

source nature of low-level drivers for the Pi are considered a major barrier to its 

continued success. Competition details are at www.raspberrypi.org/competition-rules

       NEWS IN BRIEF

I N T E RV I E W : 

 You’re never too young
We catch up with Ryan Walmsley, the 17-year-old creator of a motor board kit  

for the Raspberry Pi, and a new robotics kit for beginners

At just 17 years old, Ryan Walmsley is one of the 

youngest entrepreneurs to have latched on to the 

Raspberry Pi community

Ryan’s first product, the Pi-compatible Motor 

Board, drew considerable interest via crowd-

funding site Tindie

http://www.tindie.com
http://www.ryanteck.ltd.uk
http://www.bit-tech.net
http://www.raspberrypi.org/competition-rules
http://www.tindie.com
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SDRAM
Ben Hardwidge recalls the first SDRAM modules, and how they  

completely changed the way we think about memory frequencies

L  et’s start with a disclaimer here. I know SDRAM isn’t 
strictly speaking retro tech, seeing as it’s still the 
underlying technology of  the DDR3 memory we use 

today. However, the first generation of SDRAM for PCs certainly 
deserves its own chapter in the PC’s long history, for completely 
transforming the way we think about memory.

But first, some context – to the DeLorean! Before we had 
SDRAM, when PC cases were that horrible shade of beige, we had 
various ways of upgrading memory, from individual DRAM chips 
that you had to solder onto your motherboard, then 30-pin and 
72-pin SIMMS – small memory modules that you inserted into 
their slots at an angle, before snapping them into place. There 
were two main types of memory on SIMMs – fast 
page non-parity and EDO, with the latter being 
slightly quicker. 

But when I say quicker, I’m really just talking 
about latency cycles. You never thought about 
memory in terms of clock speed at this time. This 
changed with SDRAM – synchronous dynamic 
random access memory. It’s the synchronous bit 
that’s important here, as that means that it has a 
clock signal that’s synchronised with the system bus, with most 
commands issued on the rising edge of the clock.

This was a big deal back in the Pentium II era, as you actually 
had to think about the clock speed of your memory as well as the 
front side bus speed of your CPU. So, if you had a first-generation 
Pentium II with a 66MHz front side bus, you could partner it with 
EDO memory, or you could pair it with PC66 SDRAM. 

If you had a second-generation Pentium II with a 100MHz front 
side bus, though, you needed PC100 SDRAM. For the first time, 
we needed to seriously think about memory speed, and the 
savvier PC builder would buy 100MHz memory for a 66MHz CPU, 
knowing that the memory would slow down to match the CPU 
anyway, and give you an upgrade path.

What amazed me at the time was the difference a mere 33MHz 
in bus speed made to performance. A Pentium II with a 100MHz 
front side bus, and PC100 memory, felt massively quicker in use 
than the older 66MHz models – it made everything from 
Windows responsiveness to gaming significantly quicker.

At this point, we could also start thinking about overclocking 
memory, although you’d be lucky if you could get a stable result. 
We didn’t have fine-grained control over memory frequency at 
this point (or separate bus frequencies for the memory and CPU 
either), but most motherboards at least had a jumper switch to 
change the front side bus. 

My board at the time could switch between 66MHz and 
100MHz, but it also had middle-ground settings 
of 75MHz and 83MHz. 

So if, like myself, you had a Celeron with a 
66MHz front side bus, but you also had PC100 
memory, there was a good chance that you could 
get a half-decent front side bus overclock out of 
your system – one that wouldn’t be possible 
with PC66 memory.

The clock speed of SDRAM then went up to 
133MHz to support the bus speed of Intel’s later Pentium III CPUs, 
but it wasn’t until the advent of DDR SDRAM that it started to 
completely dominate the PC industry. In the interim period, Intel 
had gone over to Rambus RDRAM to get the high bandwidth 
needed for the Pentium 4’s quad-pumped system bus, but 
cheaper, high-bandwidth DDR SDRAM quickly made RDRAM 
irrelevant. 

Not only could you now effectively get double the clock 
frequency of previous SDRAM, but companies such as OCZ and 
Corsair were now making memory specifically for overclockers. 
Memory with shiny heatspreaders and guaranteed overclocks 
started to appear, and a whole new industry was born. The tech 
industry has never looked back.  

R E T R O  T E C H  /  VINTAGE KIT

What amazed me at 

the time was the 

difference 33MHz in 

bus speed made 
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M O D D I N G

Super-slim SATA
It’s funny how a little pizzazz can go 
a long way, even with the smallest 
and basic of PC components. We 
spotted quite a commotion on 
social media recently, with no less 
than a SATA cable causing all the 
excitement. It’s no average SATA 
cable, of course, and SilverStone 
claims its new CP11 Ultra Thin is the 
world’s thinnest and most low-
profile SATA cable on sale. Instead 
of protruding from the rear of the 
connector, the data cable pops out at 
the side, but it’s so thin and flexible 
that you could even plug in cables 
side by side without any problems. 

These cables can be a great help  
if your graphics card, or any other 
expansion card, overhangs your 
SATA ports, as these cables just slot 
right in place underneath the card, 

and they’re just a few millimetres 
high. You can tie them together, so 
that several cables take up the same 
amount of space as a single standard 
SATA cable, meaning that they’re 
great if you have several hard disks 
and SSDs in a cramped space too, 
since you’re effectively blocking 
less airflow. 

Of course, the real wow factor 
comes from having a cable that looks 
as though it’s come from a kind of 

high-speed SAS server. Meanwhile, 
the downsides are that they 
currently cost £7 inc VAT per cable 
from www.scan.co.uk, and they’re 
also limited to 30cm in length, 
although this means they’re 
absolutely ideal for the cramped 
confines of a mini-ITX system.

Building a great custom rig 
using simple tools
One of my favourite modding 

A N TO N Y  L E AT H E R ’ S

Customised PC
Case mods, tools, techniques, water-cooling gear  

and everything to do with PC modding

SilverStone claims 

its new CP11 Ultra 

Thin is the world’s 

thinnest SATA cable

Electrocutous 

Orchid has an exotic 

orchid-inspired 

paint scheme

http://www.scan.co.uk
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projects that’s been completed in 
2014 is called Electrocutous Orchid, 
by bit-tech forum user craid-
toyoracer, who hails from Canada. 
He made this exotic PC for his wife, 
and it’s a brilliant example of how 
you can make a great-looking project 
with just a few simple tools. He 
created a simple bending jig to deal 
with the project’s metal panels, and 
a separate one to help bend the 
acrylic sections, while using epoxy to 
create mounts for components such 
as the USB hub. 

To adhere to his better half’s 
wishes, the PC includes built-in 
speakers and a monitor, so it can be 
moved around the house and used 
as a music and web-surfing machine 
easily. It also has an exotic orchid-
inspired paint scheme. You can see 
more of the project over at http://
tinyurl.com/electro-orchid

The year of the PC desk
Peter Brand’s excellent L3p D3sk 
project, which we featured in 
Readers’ Drives back in Issue 97, 
might not have been the first  
PC-in-a-desk, but its popularity has 
certainly brought the concept to the 
forefront of PC case design. Firstly, a 
commercial version of the desk, 
called the Red Harbinger Cross Desk 
is now for sale over at www.scan.
co.uk for a slightly wallet-scaring 
£1,249 inc VAT. Although, when you 
factor the cost of a decent desk and  

a very high-end water-cooling case 
into the equation, the price isn’t 
actually that bad. 

Plus, as we already mentioned in 
last month’s Incoming section (see 
Issue 128, p14), Lian Li has recently 
announced its own intentions in  
the PC desk world too. Called the 
PC-DK01, new details I’ve found 
show that the desk appears to be 
more of a desk-stand case than a 
fully functioning desk with a PC case 
integrated into it. At a little over 
100cm wide, it’s smaller than your 
average PC desk as a result, but it 
includes a tempered glass lid too, 
which gives a great view of the 
hardware inside. 

It also has room for triple 
120mm-fan radiators for water-
cooling systems, and has plenty of 
modding potential. I’ll be keeping  
in close contact with Lian Li to try  
to get a review sample when  
they’re available.

New Lian Li drive mounts
As well as its desk case, two new 
standard tower cases from Lian Li 
have just been shown off at this 
year’s CeBIT exhibition in Hannover, 
Germany. The PC-B16 and PC-A61 
look pretty normal from the outside, 
but it’s their well thought-out 
interiors and 3.5in drive bays that 
really caught my eye. Despite there 
being seven 3.5in bays, they’re all 
individually mounted and 

Antony Leather is Custom PC’s modding editor   @antonyleather

Above: The Red 

Harbinger Cross Desk

Left: Inside Lian Li’s 

new PC-DK01

All seven 3.5in bays 

are individually 

mounted and 

removable

EK’s GTX 780 Ti full-cover waterblock is compatible with Titan Black

removable. This is a huge boon if you 
have long graphics cards, as many of 
Lian Li’s other cases require you to 
remove entire drive cages to 
accommodate them. Also, you could 
remove a few of the lower bays to 
mount a water-cooling pump, or 
mod the case to mount a few of them 
somewhere else entirely.

Titan Black water-cooled
When new GPUs are released, there’s 
usually a fairly lengthy wait for 
waterblocks to that fit them. 
Thankfully, though, waterblock 
manufacturer EK has already 
announced that its current GeForce 
GTX 780 Ti full-cover waterblock is 
compatible with Nvidia’s new super-
expensive graphics card. This is great 
news for would-be Titan Black 
owners, although the downside is 
that EK’s blocks appear to be GTX 780 
Ti-branded – not ideal for showing 
off a super-expensive Titan Black if 
you’ve forked out for one.  

http://tinyurl.com/electro-orchid
http://tinyurl.com/electro-orchid
http://www.scan.co.uk
http://www.scan.co.uk
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T
here’s been a coolant revolution recently, with companies 

such as Mayhems and Primochill releasing products that go 

beyond your average dyes. Mayhems’ products in particular 

are now considered must-haves for many water-cooling enthusiasts. 

Its pastel colours and dyes are great for colour-matching your coolant 

to your system’s colour scheme – useful if you want your coolant to 

bring out the red on your Asus ROG motherboard’s heatsinks, or to 

match coloured details on your case.

While Mayhems can’t offer every colour in existence out of the 

bottle, you can use its dyes and pastel colours to match your own 

hardware by mixing them. In addition, Mayhems also sells its fantastic 

Aurora pearlescent-effect coolant as an additive, enabling you to 

create your own glistening coolant in your own chosen colour. This 

month, we’ll looking extensively at how to mix the various 

components, as well as how to create certain colours.

Want to match your coolant’s colour 

to your case or motherboard? Antony 

Leather shows you how it’s done

Make your  
own coloured 
coolant

How to

Measuring jug / 

Most hardware stores

Mayhems Pastel Ice  

White Coolant / 

www.aquatuning.co.uk

Mayhems coloured dyes / 

www.aquatuning.co.uk

1 / USE ICE WHITE AS A BASE
The easiest way to create your own custom pastel colour – a solid, 

opaque coolant – is to begin with Mayhems’ Ice White pastel coolant. This 

acts as a base colour that you can use as the main foundation for mixing in 

the colours.

2 / PREPARE YOUR WORKSPACE
You’ll need a clear workspace to deal with dyes, as any drops can potentially 

stain tabletops, and also the containers you use. Buy a plastic measuring jug 

just for the task, or you’ll invite the wrath of the cook.

3 / USE A GLASS OR RESERVOIR
You’ll want to put your final mix in a clear glass or water-cooling reservoir, 

so you can see the exact result after adding your dyes. Keep your coloured 

hardware nearby too, so you can compare the colours.

TOTA L  P R OJ E C T  T I M E  /  1  H O U R

TO O L S  YO U ’ L L  N E E D

PA ST E L  CO LO U R S

http://www.aquatuning.co.uk
http://www.aquatuning.co.uk
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4 / PRACTISE FIRST
Start by making small amounts first, or you risk mixing too much coolant 

together and wasting it, which costs upwards of £10 a bottle. Order enough 

coolant for your system, and a little extra for practising.

5 / MAKING BLOOD RED
You’ll need to use a lot of dye to create a solid colour, so don’t be surprised 

if you go through most of a bottle for your primary colour. In this case, we’re 

adding red dye to the Ice White pastel colour, starting with small amounts.

6 / MIX THOROUGHLY
Mix the coolant thoroughly with a stirrer for at least ten seconds, so you 

can ensure the dye is properly blended with the base colour. Continue to 

add small amounts of dye until you achieve the required colour; a rich red in 

our case.

7 / ADD BLUE TO RED BASE
To create a deep, blood red colour, you need to add just a few drops of blue 

dye to the mix, which will tone down the red and darken the colour. Keep an 

eye on the coolant colour, stir it thoroughly after adding every drop and then 

check the results.

8 / MIX AND ADD MORE BLUE AS NEEDED
To get our blood red colour, you’ll need to keep adding the blue until you 

achieve the right tone of red. Do all the mixing, especially this part, in a well-

lit room so you can get a good view of the colour and the effects of adding 

the dyes.

9 / MAKING TURQUOISE 
The white base is useful for making all manner of colours, so it’s easy to 

create shades that aren’t available from Mayhems. To make turquoise, for 

example, you’ll need to mix blue and green. Turquoise has more blue than 

green, so start by adding a few drops of blue to make a light blue colour.
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11 / STIR THE MIX
You’ll only need a tiny amount of green, so add this dye a drop at a time 

until you end up with a rich turquoise colour. If you add too much of either 

dye, you can add more Ice White coolant and deionised water to lighten 

the colour.

10 / MIX IN THE GREEN
You’ll only need a few drops to turn a lot of the Ice White coolant into a light 

blue colour. You’re aiming for a vivid sky blue, to which we can then add the 

green for a distinctive turquoise colour.

2 / USING DEIONISED WATER
If you’ve been in the water-cooling game for a while, you probably have 

some deionised water. You can also use this as a base, but you’ll need 

to add Mayhems XT-1 Clear to the mix to make your coolant resistant to 

corrosion and algae.

1 / USE A CLEAR BASE
If you want your coolant to be clear, you’ll need to take a few extra steps. 

A great way to start is by using Mayhems X1 clear coolant as your base, 

although you can also use deionised water, following the next step.

4 / MIX BLUE WITH DEIONISED WATER
Adding blue by the bottle will drown out the red, so you’ll need to mix it 

with deionised water first. Start by adding a few drops to around 100ml of 

deionised water - this gives you more control over the mount of blue dye 

you add.

3 / ADD THE DYE
You’ll need much less dye for clear coolant, as opposed to opaque coolant, 

to create a vivid colour. In our case, we’re making another red coolant – start 

with a few drops of red, and keep adding it until you have a deep red colour.

C L E A R  CO LO U R S



http://cyclistmag.co.uk
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1 / COLOUR MATCHING
The main reason many of us will be creating custom coolants is to match 

the colour to our hardware. This can make a huge difference to the end 

result of a water-cooled modding project, especially if you’ve also painted 

your case or hardware. 

5 / ADD THE BLUE
As we found earlier, the blue will go a long way, so only a small amount is 

needed. Pour a small amount of the water/blue solution from your jug and 

look at the results. Keep adding more, mixing all the time, until you achieve 

a dark, blood red colour.

3 / MIX IN THE OTHER COLOURS
With your mix next to the case or your other hardware, start mixing the 

colours one at a time. We added a few drops of blue to darken the red, 

followed by orange and a little Mayhems X1 Clear to thin out the red and 

bring out an orange tint.

2 / START WITH A BASE COLOUR
We’re starting with Mayhems Pastel Red coolant, which is a little lighter 

than the red detail acrylic in Parvum Systems’ S2.0 case. In direct sunlight, 

the acrylic also has a slight orange tint from certain angles, so we’ll use a 

little orange dye too.

2 / CREATE YOUR BASE
As with all the other coolants, start with your base, then add the colours 

to create your blend. For this example, we’re creating an emerald green 

coolant using Mayhems Pastel Ice White, plus green and blue dyes.

1 / AURORA ADDITIVES
Mayhems’ Aurora coolants have a pearlescent additive, which looks great in 

reservoirs and tubing. However, it’s only a temporary coolant; Mayhems is 

still working on keeping the pearlescent particles suspended in the liquid for 

more than a few months.

M ATC H I N G  H A R DWA R E

AU R O R A  E F F E C TS



115

3 / PRACTISE FIRST
The Aurora concentrate can be quite picky about which colours work best 

with it. As before, siphon off a little of your new base colour and test it with 

your Aurora additive first, just so you can make sure you’re happy with 

the result. 

4 / ADD DEIONISED WATER
We’ve found that adding deionised water or Mayhems XT-1 can improve 

the effects of Aurora by thinning the pastel colour a little, allowing in more 

light to reflect off the particles. 

5 / ADD AURORA CONCENTRATE
Once you’re happy that your final mix works, add the Aurora concentrate. 

You’ll likely need the whole bottle, which is generally enough make a litre 

of coolant, along with 750ml of pastel coolant, deionised water or another 

clear coolant such as Mayhems X1 Clear.

6 / TEST AURORA BY STIRRING 
The Aurora effect will only be visible properly once it’s on the move, so 

you’ll need to stir your concoction vigorously, or add your coolant to your 

water-cooling system, to see the full effect, revealing whether you need 

to add more.

1 / UV COLOURS
UV colours are created in much the same way as mixing pastels and dyes. 

However, many of the UV colours, especially green, pink and blue, are 

extremely strong, so add them sparingly to clear coolant. Also, pink UV 

colours have a habit of staining.

2 / READY�MADE UV COLOURS
Mayhems also sells a UV version of Pastel Ice White, so it’s easy to create 

a custom, UV-reactive colour. Adding a UV dye to an existing pastel 

colour will also work, although you’ll need a lot of dye for the UV effect to 

be visible. 

U V� R E AC T I V E  CO LO U R S



Grey Matter
Readers’ Drives

Determined to build a PC 

mod that wasn’t red and 

black, Jim Weist came built 

the distinctly monochrome 

Grey Matter, complete with 

a custom-built reservoir

CPC:  What was the original 
inspiration behind Grey Matter? 
Jim:  My inspiration came from 
browsing different modding 
forums for hours. I was mesmerised 
by all the amazing artwork out 
there, and I absorbed bits and pieces 
from different types of mods. I had 
just finished my first PC mod, and 
wanted to come back with a build 
that was well thought-out. I wanted 

to implement a variety 
of different ideas and 
techniques I’d seen on 
the forums, and put 
my own style to them.

CPC:  Where did the 
name come from?
Jim: Grey Matter is the 
result of brainstorming 
a colour scheme and a 
project name at the 
same time. I wanted a 
unique design, other 
than the overused ROG 
theme, with a red, 
black and white colour 
scheme. My first mod 
was ROG-themed, but 
as I browsed the 
forums more often I 
started to see ROG 
themes everywhere. 
That’s when I thought 
about grey and white, 
and right when I had 
that thought, the 

name Grey Matter came to me. I 
have nothing against Asus ROG 
boards, or the colours – I like them, 
but it’s a theme that’s used very 
often. People seem to think the 
colour scheme of the build needs  
to match the colours of the 
motherboard, and that isn’t true. It 
also limits creativity if you’re stuck 
with the motherboard colours.

CPC: What’s Grey Matter’s purpose? 
Jim: The main purpose was to 
rebuild my gaming rig, while 
getting another PC mod onto my 
modding resume. After finishing 
my first project, which was my 
personal gaming rig at the time, I 
was unable to sell it as a whole. I 
ended up selling it in parts so I could 
afford to build a newer gaming rig. I 
wanted a medium-sized build with 
overclocking capabilities, and the 
power to handle any newer games 
without issues. 

CPC: What other mods have you 
built?
Jim:  I’ve been building computers 
for over a decade, but this is only my 
second modding project. My first 
was based on a Cooler Master HAF 
932. It was originally just my long-
running, ever-upgraded gaming  
PC. After an expensive upgrade I 
thought it looked plain for the 
calibre of hardware, so I started 
browsing online for some ideas. 

I ended up finding a video build 
log online, and that inspired me to 
do the same to my case. The whole 
project involved trial and error, from 
the physical work to documentation. 
It came out alright in the end, but I 
knew I could do better. Little did I 
know that it had ignited a fire in me, 
and that PC modding would quickly 
become my greatest passion.

CPC:  What difficulties did you 
come across?

/MEET THY MAKER

Name Jim Weist

Age 27

Location Cleveland, USA

Occupation Electronic 

technician

Main uses for PC 

Overclocking, gaming, 3D 

modelling, rendering, 

movies and music

Likes Skateboarding, video 

games, my family and 

girlfriend, music, art and PC 

modding, of course! 

Dislikes NSA spying and 

anyone against net 

neutrality
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CPU Intel Core i7-3930K

GPU EVGA GeForce GTX 780 

Superclocked ACX

Case Cooler Master HAF 912

Storage 256GB Samsung SSD 

840 Pro, LG slim Blu-ray burner 

Memory 16GB G.Skill RipJaws 

Z-series 1,600MHz

Motherboard Asus Rampage IV 

Gene

PSU EVGA 750W SuperNOVA 

Gold Plus

Cooling EKWB Supremacy 

nickel/acrylic CPU block, EKWB 

Original CSQ Titan/780 nickel/

acrylic GPU block, EKWB 

240mm XT radiator, 2 x EKWB 

120mm XT radiators, 11 x EKWB 

90 fittings, 2 x Bitspower G1/4in 

female/female pass-through 

fitting/fill port, 2 x EKWB 

Monarch X2 RAM block, 2 x 

EKWB Monarch RAM modules, 

Swiftech MCP-655 PWM pump, 

EKWB D5 X-Top white Acetal 

pump top, 20 x Primochill White 

Revolver rigid fittings, rigid tubing, 

handmade custom acrylic 

waterfall reservoir, 4 x Enermax 

White Cluster PWM fans with 

white LEDs

       SYSTEM SPECS
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SEE THE FULL PROJECT LOG AT: 
http://tinyurl.com/GreyMatterMod

http://tinyurl.com/GreyMatterMod


To enter your machine for possible inclusion in 

Readers’ Drives, your mod needs to be fully working 

and, ideally, finished based in the UK. Simply log on to 

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 

also interview you about the build process. Fame isn’t 

the only prize;  you’ll also  get your hands on a fabulous 

selection of prizes – see the opposite page for details.

       BE A WINNER

Jim:  I ran into a few issues. One 
obstacle is always money. Luckily,  
I work full-time so I could afford to 
push myself into this rather 
expensive hobby. The money is the 
reason my build took four months 
though; I had to wait between pay 
cheques. Like most PC modders, I 
hope one day my work stands out 
enough for computer and modding 
companies to build professional 
relationships with me. Until then, 
I’ll continue building PC mods as 
often as possible. 

Other than cash flow, the only 
hardware obstacle was sealing up 
the small leaks in the handmade 
waterfall reservoir. I had leaks 
coming through the side panels of 
the reservoir, so I had to glue solid 
acrylic panels on to the sides of the 
reservoir, so you could no longer see 
inside it from the sides. 

After gluing on the panels, the 
leaks were fixed and it worked 
great. I was a little annoyed that I 
lost the side view into the reservoir, 
but I now know how to avoid this 
situation in the future.

CPC  What materials did you use, 
and why?
Jim: The main material I used was 
acrylic. I’ve found working with 
acrylic to be really simple, and it’s 
been my go-to material since I 
started modding. I can cut it cleanly 
and precisely with my palm router 
and my router table. 

I also used MicroRAX miniature 
extruded aluminium beams for 
framing the custom interior. It’s still 
early in my modding career, but I 
plan to expand into using other 
materials in the future, such as 
more aluminium, fibreglass and 
carbon fibre.

CPC:  What tools did you use,  
and how did you find working 
with them?
Jim: My growing interest in PC 
modding is directly correlated to 
exponential growth of my personal 
tool kit. My father had a nice tool 
collection for me to use from the 
start, but I’ve collected quite a few 
tools geared towards PC modding 
since I began.

I used my Bosch colt palm router 
most frequently on the build, and 
it’s probably my favourite hand tool. 
I also used my router table, scroll 
saw, jigsaw, drill press, hand drill 
and Dremel, plus I’m sure there are 
some tools I’ve forgotten to 
mention. Each tool has its own 
learning curve, but after a little 
practice, you get the hang of it. I 
recently started a 4’ x 2’ CNC build to 
improve my precision and enable 
me to express any creativity that I 
can’t broadcast with hand tools. 

CPC: What media interest has Grey 
Matter attracted?

Jim:  I have three work logs for this 
build – one on bit-tech, one on Mod 
Zoo and one on the Cooler Master 
2013 Case Mod competition site. I’ve 
received a lot of positive feedback 
about my build so far – more than I 
ever imagined. I also posted my 
final photos and work logs on social 
media outlets such as Facebook and 
Twitter – I’m just trying to get my 
name out in the modding world. So 
far it seems to be working, and the 
right people are seeing my build. 
Hopefully, the trend will continue. 

I will always love my work, 
despite what others think, but the 
positive encouragement and 
feedback is always motivating.  
The best part is getting 
acknowledgement from the 
component companies I admire. 
When they share my photos as 
status updates, I get a great feeling 
of accomplishment and that’s 
always awesome!

CPC: What have you learned from 
the build process?
Jim: I’ve learned quite a lot. I’ve 
taught myself to use a variety of 
new tools, and learned methods for 
dealing with certain tasks. I also 
realise that modding is an art form, 
and there’s always room to learn 
because there are infinite 
possibilities out there. What you’ll 
always need is patience; you can’t 
rush creativity. Sometimes you 
need to stop working and reflect, 
and sometimes you need to move 
on to a different task in the project 
and let ideas marinate.

CPC: Are you happy with the end 
result, and is there anything you’d 
do differently if you built it again?
Jim: Yes, I’m very happy. Every idea 
was successfully executed. Looking 
back, I might have planned the 
reservoir differently, but in the end 
it worked out okay, and I’m satisfied 
with it. I’m very happy that the 
PCI-E extension cable is working 
great, and that the vertical graphics 
card is running correctly. That’s a 
great feature, which I’ll be using in 
the future. I’m also very pleased 
with the colour scheme and the 
overall final look of the build. I think 
Grey Matter has turned out to be a 
one-of-a-kind PC mod. 
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 Phobya Modding Kit
VALUE £50 inc VAT  MANUFACTURER www.phobya.com, www.aqua-tuning.co.uk

The Phobya modding kit is designed with the modder in mind, offering 

great value for money and quality products. The kit includes Nano-G 12 

Silent Waterproof 1,500rpm multi-option fans, 

which use an innovative fan-blade design. 

As standard, the fans include braided black 

cables to keep your case looking as neat as 

possible. The fans are also supplied with a 

special cable that lets you run the fan at 5V 

rather than 12V, reducing the noise 

emitted in order to help you to build  

a  silent system.

The kit also includes the 

60cm Phobya 3-pin Molex to  

4x 3-pin Molex Y-cable. This pre-

braided extension cable gives you extra routeing options in your case, 

and it also enables you to run up to four fans from one compatible 

motherboard header. Meanwhile, the Phobya SATA 3 

cables included in the kit offer the same 

great quality braiding as the rest of the 

Phobya range, while also securing your 

connection with latched connectors. 

As well as this, the kit includes the 

Phobya SlimGuide Controller, which 

gives you the option to vary 

the speed of other fans in 

your case, while the Phobya 

TwinLEDs let you shine a 

light on your mods.

Corsair graphite Series 230t case and RM 
550w Modular power supply
TOTAL VALUE £150 inc VAT / MANUFACTURER www.corsair.com

Corsair believes that a great PC starts with a great case. 

The Corsair Graphite Series 230T is a compact 

expression of this core philosophy. With stylish 

looks and a choice of three different colours, it 

packs in a remarkable number of features to 

provide builders with tonnes of room for 

expansion and amazing cooling potential. Like all 

Corsair cases, it’s built using the finest materials 

and finished to the highest standards, so it will 

withstand several years of upgrades. Plus, to 

make sure it stand outs from the crowd, the  

230T features Corsair’s new Air Series LED  

high-airflow fans, providing distinctive lighting 

with low-noise, high-airflow cooling. 

Just as a quality case is essential to building a 

quality PC, a high-performance, a high-quality 

power supply is also a vital ingredient. The all new 

RM series has been built from the ground-up to 

deliver unmatched reliability alongside 80Plus 

Gold efficiency, and all with the absolute minimum of 

noise. It uses specially optimised quality parts to reduce 

sound at the component level, and it’s completely silent 

below 40 per cent load, thanks to its Zero RPM fan mode. It’s 

also fully modular, allowing for the maximum amount of flexibility 

during installation. With a Corsair Graphite 230T case and an RM 550W Modular power supply 

at the heart of your build, you’ll have the foundations for a truly awesome gaming machine.

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 creation is featured in the 
magazine then you’ll walk away with all of the prizes listed on this page, so get in your entries!

Mayhems coolant  
and dyes
VALUE £50 inc VAT /  

MANUFACTURER www.mayhems.co.uk

Cooling performance is only one part of the 

equation when it comes to kitting out your 

rig with custom water-cooling gear. The 

other major bonus is that all those tubes and 

gleaming fittings just make your PC look 

damn sexy, and they look even better when 

they're pumped full of fancy coloured 

coolant. As such, we're particularly pleased 

to have the folks at Mayhems now on board 

with Readers' Drives; they're currently 

offering two 1-litre bottles of Mayhems' 

Pastel Ice White coolant, along with a 

selection of five dyes, so you can choose  

the colour that best complements your PC. 

Check out the blue coolant in our own mini 

PC mod on the cover of Issue 109 for an 

example of what's possible with some 

Mayhems coloured coolant. 

Win all these prizes!

http://www.phobya.com
http://www.aqua-tuning.co.uk
http://www.corsair.com
http://www.mayhems.co.uk
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CO M M U N I T Y  /  FOLDING

CPC: So who is Desertbaker?
Desertbaker: I’m Malcolm Bunn, 
and I’m an airline pilot for Flybe 
based in Exeter.

CPC: Why did you start folding?
Desertbaker: After years of flicking 
past the folding pages of the 
magazine and thinking it was for 
complete computer nerds, my 
younger sister was diagnosed with 
breast cancer (which is in remission 
at the moment), which made me 
wonder if there was something I 
could do apart from giving money  
to a huge, faceless charity. 

CPC: What excites you most about 
folding?
Desertbaker: Apart from hoping to 
provide a part of the jigsaw to cure 
cancer, it’s quite satisfying tweaking 
the parts in my PC to get up the ppd!

CPC: How many PCs do you have 
folding?
Desertbaker: Just one home-built 
Core i7-4770 machine, with a 
Gigabyte Z87X-UD3H motherboard, 
GeForce GTX 760, GeForce 660 GT, 

16MB of RAM, Samsung 256 SSD, 
Corsair Obsidian 550D case and 
Windows 7. It bears more than a 
passing resemblance to much of  
the recommended hardware in the 
magazine – I wonder why?! 

The PC sits next to me in the study, 
and keeps the temperature well 
above freezing. That’s it at the 
moment, but I might also try to 
breathe life into an older desktop 
that’s currently sitting in the corner 
of the room not doing anything.

CPC:  What’s your best folding kit?
Desertbaker: The Nvidia cards, but 
recent reviews suggest they may 
have been usurped by the latest 
AMD cards. I tend to upgrade every 
18 months, so I’m now going to wait 
for the next cycle in a year’s time.

CPC: Do you intend to keep up your 
current production level?
Desertbaker: Definitely and, if 
possible, increase it until I retire and 
have to think more carefully about 
the electricity bill. I used to think a 
million points was impossible, but 
suddenly reaching 100 million 
points is a real possibility.

CPC: Any tips for fellow team 
members?
Desertbaker: We need more 
members of the team. I’m sure there 
are many people who, like myself 
years ago, flick past these pages in 
the magazine and think it’s all 
another world not for them. Folding 
is really easy to set up, and we need 
to persuade fellow readers that a 

contribution of even 100 points a 
day may one day form a part of a 
solution to a dreadful disease.

CPC: What do your friends and 
family think about your folding?
Desertbaker: That it’s better than 
wasting CPU cycles looking for ET!

CPC: What’s your worst folding 
experience?
Desertbaker: My wife insisted that I 
turned off the PC while we went on 
holiday for three weeks this winter! 
Seriously, though, I recently loaded 
Nvidia’s latest 334 driver. My ppd fell 
from 110,000 to 30,000, and it took 
me three days to get rid of the driver 
and clean-install the 320 driver – my 
ppd is now 140,000 again.

CPC: And the best?
Desertbaker: Reaching that first 1 
million-points milestone, seeing  
my name in the magazine and 
receiving congratulations from 
fellow forum members.

Folder of the month / We catch up with: Desertbaker

Folding@Home
Join our folding team and help medical research

Team rank 64

World rank 2,333

Score 25,686,132

Work units 4,644

Daily points average 124,987 

TOP FOLDERS: This month’s 
shout-outs go to mmorr, 
TheFlipside and Roveel. If you fold 
under any of these names, email 
folding@custompcmag.org.uk

STATS

Folding@home uses the spare processing cycles from 

your PC’s CPU and graphics cards for medical 

research. You can download the client from http://

folding.stanford.edu and our team’s ID is 35947. Once 

you pass a significant milestone, you’ll get your name 

in the mag. You can also discuss folding with us and 

other readers on the www.bit-tech.net forums.

       WHAT IS FOLDING?

mailto:folding@custompcmag.org.uk
http://folding.stanford.edu
http://folding.stanford.edu
http://www.bit-tech.net
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USERNAME POINTS 
MILESTONE

Benjaminod 20000

blks2k2 20000

m4d4sb34ns 20000

techknowledgey 20000

TrilithiumInjector 20000

Dustspeck101 30000

Ossprey 30000

madmatt19890 40000

Parmesan 40000

CaptChadd 50000

Erkin_Salih 60000

hannettuk 60000

SirMaximum 60000

blotty 70000

Grimm808 90000

TrekkieStu 90000

Baxtee 100000

Calum_brown 100000

Captain_Bosh 100000

EricK 100000

Philip_King 100000

USERNAME POINTS 
MILESTONE

BaskB 200000

coffinwarmer 200000

NavyBlue 200000

Atanamir 300000

daza17 300000

Elettra 400000

Fat_Gat 400000

BigD-lite 500000

DJcarrot 500000

madmatt1980 500000

Techie_Taylor 500000

teens:)unite 500000

Derek_Conlon 600000

Rykard_Maximus 600000

srackstr 600000

anadir2 700000

MaverickOne 700000

stevec83 700000

conficient 800000

Clotten 900000

Liam266 900000

USERNAME POINTS 
MILESTONE

Rhddrk 900000

arcitech1 1000000

ashchap 1000000

TokerRizla 1000000

Humwawa 2000000

rvalkass 2000000

Jon_Simmo 3000000

Origami_Tsuki 4000000

SP1 4000000

Orac 5000000

queluomo1 5000000

USERNAME POINTS 
MILESTONE

Dickie 7000000

DrJAG 7000000

mmorr 7000000

chubarker 8000000

ChunkyBrother 8000000

BGonz808 20000000

Promethus26 50000000

JEE6 80000000

LordBadger 80000000

Slavcho 80000000

Nelio 400000000

MILESTONES THIS MONTH

 TOP 20 OVERALL
RANK USERNAME POINTS WORK UNITS

1 DocJonz 583,610,226 161,310

2 coolamasta 450,323,697 150,267

3 Dave_Goodchild 448,530,464 114,917

4 Nelio 445,062,947 65,087

5 Scorpuk 251,505,097 9,372

6 phoenicis 250,044,587 95,660

7 StreetSam 245,567,750 80,916

8 zz9pzza 211,014,628 15,794

9 Wallace 188,516,438 6,110

10 piers_newbold 169,419,531 26,674

11 Ben_Lamb 164,055,375 2,712

12 Christopher_N._Lewis 152,197,972 35,787

13 Lordsoth 135,529,927 81,092

14 Lizard 131,878,662 60,132

15 johnim 125,140,095 73,208

16 fir3x 108,783,136 17,581

17 PC_Rich 107,466,524 60,930

18 The_M2B 104,901,256 47,599

19 CustomBitChimps 103,528,316 48,000

20 BennieboyUK 91,328,166 5,768

 TOP 20 PRODUCERS
RANK USERNAME DAILY POINTS AVERAGE OVERALL SCORE

1 Nelio 2,660,008 445,062,947

2 StreetSam 754,124 245,567,750

3 DocJonz 714,604 583,610,226

4 coolamasta 695,534 450,323,697

5 Scorpuk 653,905 251,505,097

6 JEE6 516,786 87,738,294

7 piers_newbold 476,942 169,419,531

8 Slavcho 384,482 89,570,473

9 johnim 267,373 125,140,095

10 PC_Rich 245,038 107,466,524

11 Ben_Lamb 232,729 164,055,375

12 Wallace 224,380 188,516,438

13 Dr.G 187,605 34,601,781

14 KevinWright 145,557 53,838,155

15 Roveel 140,622 19,416,262

16 Lordsoth 131,604 135,529,927

17 TheFlipside 117,283 15,573,832

18 LordBadger 107,816 80,254,295

19 The_M2B 95,459 104,901,256

20 mmorr 91,095 7,438,652

WORLD 
RANK

TEAM NAME POINTS DAILY POINTS 
AVERAGE

TIME UNTIL 
OVERTAKE

5 TSC! Russia 11,308,794,105 9,720,960 5.8 months

6
Maximum PC 

Magazine
10,248,118,553 10,137,128 4.8 years

7
Custom PC & 

bit-tech
9,404,968,312 10,618,624 0

8 Hardware.no 7,760,348,748 17,933,635 7.5 months

THE NEXT OVERTAKE



122122

O P I N I O N

WHAT’S IN AN API?
Microsoft has finally announced DirectX 12,  

but James Gorbold wonders if it even matters any more

JA M E S  G O R B O L D  /  HARDWARE ACCELERATED

A  fter a month of teasing, Microsoft has finally 
announced the first major update, version 12, to the 
aging DirectX gaming API at the Game Developers 

Conference.  In the past, a new version of DirectX was a major 
event in the PC industry, spawning a whole new series of GPUs 
and game engines, showing off the sorts of eye-popping effects 
you’d only ever seen before in pre-rendered sequences in 
Hollywood films.

In contrast, the announcement of DirectX 12 barely seems to 
have made a ripple. A large reason is that, apart from a few bug 
fixes, DirectX was last given a major overhaul in 2009 – long 
enough ago to mean a fair number of PC gamers probably aren’t 
even aware of what an update might mean.

The whole situation is symptomatic of 
Microsoft not focusing on the desktop PC in 
favour of Xbox, Windows Mobile and other 
devices such as tablets. Just look at Windows 
8 and how, with each update, it looks and 
behaves more like Windows 7 – Microsoft’s 
most commercially successful product of 
recent years.

PC gaming has suffered even more than the desktop PC. Where 
are all the games studios and licences that Microsoft bought a 
few years ago, and what did Microsoft do to the longest-running 
game franchise in history, Flight Simulator? Clue – it’s dead and 
buried at the end of the runway.

With multi-platform systems such as Unity, AMD Mantle and 
the upcoming SteamOS gaining real traction, it’s easy to see the 
announcement of DirectX 12 as Microsoft’s attempt to win back 
PC gamers. 

However, having looked through the released information on 
DirectX 12, I’m not convinced that, even after a five-year gap, 
Microsoft is bringing anything useful or exciting to the table for 

PC gamers. For example, the biggest selling point of DirectX 12 
is improved multi-threading and reduced CPU utilisation.

These goals are no doubt worthy, but countless benchmarks 
have shown that most games run no faster on CPUs that cost 
more than £130 or so. So why has Microsoft put such a renewed 
focus on CPU efficiency at a time when desktop PCs already have 
far more powerful CPUs than they need for gaming? 

The answer is that DirectX 12 will also launch on Xbox One 
and Windows Mobile. The latter in particular is interesting, 
because mobile CPUs are always struggling for performance,  
so any help they can get from a more efficient API is welcome.

In other areas, DirectX 12 appears to be mimicking the 
approach of AMD’s Mantle API, bringing the 
GPU and the game closer together for 
improved efficiency and performance. 
However, unlike Mantle, there doesn’t appear 
to be any desire to ditch much of the last 19 
years of bloated code from previous versions 
of DirectX. 

To be fair, Microsoft has given three 
examples of new programming models, such 

as pipeline state objects, command lists and tables, plus 
descriptor heaps and tables, but it’s still way too early to judge 
what benefits there may be in real games.

You probably won’t be surprised, therefore, to read that I feel 
DirectX 12 isn’t the long overdue bold move that Microsoft needs 
to make to keep Windows gamers engaged. Instead, it sounds 
suspiciously like a console/phone gaming API that’s had 
Windows supported bolted on to it at the end. 

What’s more, since Microsoft has already stated that you’ll 
need to buy Windows 8 or 9 to get DirectX 12, the future is 
looking brighter every day for SteamOS, with its genuinely 
exciting features.   

James Gorbold has been building, tweaking and overclocking PCs ever since the 1980s. He now helps Scan Computers to develop new systems.

It’s symptomatic of 

Microsoft not focusing on 

the desktop PC in favour of 

Xbox, mobile and tablets



http://www.quietpc.com
http://www.vip-computers.com/uk
http://www.zalman.com
http://www.quietpc.com


http://www.scan.co.uk
http://www.scan.co.uk/scansure

