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P
Cs are changing. They’re adapting, 
shifting and evolving in line with 
what we use them for. They’re not 
just big boxes hidden in the corners 
of our rooms anymore, serving up 

the finest games, entertainment and tools in 
the world; they’re moving around with us. We 
want computers to hand whenever we need 
them. We want to be able to play with them in 
our lounges and when we’re out and about.

 SteamOS could be key in making that 
happen, although not necessarily in the way 
you might think. Having tried Valve’s In-Home 
Streaming this month from a pimped-out 
gaming rig to the simplest, tiniest of machines 
we had to hand, it suddenly feels like there is a 
coherent plan for the humble PC. A plan that 
could just yield some stunning rewards.

 It’s interesting that Valve teamed up with 
Intel and Nvidia for its initial Steam Machine 
announcement, because with the launch of 
AMD’s next-gen APU, codenamed Kaveri, it 
would seem that this would be the perfect 
partnership for the SteamOS. Here is the first 
processor with serious discrete-level graphics 
card performance, potentially leading to tiny 
machines that can produce decent gaming 
performance straight out of the box.

 We give the new APU a good grilling on page 
22, take a closer look at the key technologies 
on page 52, and then see how it affects the 
processor market for hardcore gamers in our 
supertest starting on page 6. It’s possibly the 
most important processor release since AMD 
integrated a memory controller into the Athlon 
64, but should you buy one? We reveal all.

 This issue we’ve also got our hands on some 
great screen tech, from the first screen to 
boast Nvidia’s G-Sync technology to Dell’s 
‘affordable’ 4k screen. We take a look at the 
best indie games that are going to be hitting 
the virtual shelves this year, review some of 
the biggest Kickstarter titles to be funded and 
show you how to do more with your PCs.

 It’s a great issue, I hope you enjoy it.

The processor is 
dead. Long live  
the processor

The WindS 
of change

Alan Dexter 
Editor
alan.dexter@futurenet.com
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The second coming of the CPU



H
ave we entered the post-
PC age? That’s certainly 
the impression you get 
from the mainstream 
media. Ditto this year’s 
CES show in Las Vegas, 

which generally acts as a barometer 
of all things consumer electronic. 
Microsoft used to open the show with 
a keynote. This year, it didn’t even 
bother turning up.

These days, it’s smartphones, tablets, 
next-gen consoles and HDTVs that get 
news organisations in a frenzy, not the 
latest laptops or a super-fast graphics 
chip. Meanwhile, technical innovation 
as it applies to the PC seems to be on the 
slide. CPU performance has stagnated 
and the graphics refresh cycle appears 
to have slowed down.

Then there’s the prospect of 
ubiquitous cloud computing removing 
almost all need for punters to buy 
powerful computing devices – especially 
big, clumsy desktop. Yikes.

And yet what’s actually happening 
isn’t quite as clear cut as the PC simply 
being in decline. Instead, there’s a 
transition taking place. We don’t know 
who the eventual winners will be, but 
we do know whatever is left of the PC at 
the end of it all – and it’s very possible 
that the process will be positive for the 
platform – will look very different to 
today’s desktops and laptops.

If all that sounds somewhat 
tangential to an update on the latest 
PC processors, here’s the punchline. 
The arrival of AMD’s new Kaveri chip is 
totemic of that transition. 

Of course, you could dismiss Kaveri 
as just an incremental update to AMD’s 
APU line. Nice enough for cheap all-
in-ones and budget laptops, but hardly 
worthy of proper PCs. But there’s more 
to it than that. Yes, it sports AMD’s 
updated Steamroller CPU core design, 
but that’s not the interesting bit. 

It’s the injection of AMD’s GCN 
graphics architecture that you really 
need to know about – how it works with 
the CPU cores and relates to paradigm-
altering trends in computing and, 
critically, PC gaming.

Once you do, you might not want to 
rush out and buy a Kaveri chip, but 
you’ll almost definitely have a different 
take on PC processors in general, what’s 
important, and where your priorities 
are in terms of spending money.

THE ArrIVAL Of AMD’S LATEST fUSION 
PrOCESSOr MArKS THE BEGINNING Of A 

NEW ErA fOr THE PC, SAYS Jeremy Laird

The second coming of the CPU
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What’s the big deal with 
Kaveri, then? It’s the 
codename for AMD’s 
latest APU design, and 

various chips to be sold under the 
rather anonymous A8 and A10 
brands. Right now, it’s the newest 
kid on the CPU block and the most 
exciting thing in town.

That’s not because it’s an 
immediate record-breaker in terms 
of pure processing power; it’s the 
way Kaveri combines features 
that’s intriguing. Even if you 
don’t buy a PC processor based 
on Kaveri, once you understand 
how it works and what it may all 
mean, your view of what’s really 
important in a PC processor may 
never be the same again. Indeed, 
you may decide to spend less on 
a CPU and save your cash for a 
beefier graphics card. Hold that 
thought for a minute. 

First, let’s recap Kaveri. 
We covered it in 
detail last 
issue, 

so we’ll stick to the headlines. At its 
simplest, Kaveri debuts AMD’s new 
Steamroller CPU core design and 
combines it with the GCN graphics 
architecture. The latter has never 
before been used for integrated 
graphics in a PC processor. 

The Steamroller bit is an update 
to the Bulldozer and Piledriver 
cores aimed at increasing the 
number of instructions processed 
per clock and in turn single-
threaded performance per core, 
which is where AMD has really been 
lagging compared to Intel.

As for GCN, of course, that’s a 
very familiar technology. It’s the 
basis of the graphics cores in both 
the new Playstation 4 and Xbox 
One, along with all AMD’s discrete 
graphics chips for PCs. Put the two 
together and the result is an APU 
that sports all of AMD’s latest 
and most advanced technology.

But actually, there’s 
more to 

it than merely chucking in the latest 
kit. It’s how it all works together, 
how it relates to those new games 
consoles, and how it might just shift 
the balance of power between 
CPU and GPU that makes Kaveri 
compelling. Here’s why.

AMD says Kaveri is the first truly 
heterogeneous PC processor. 
What the badger does that mean? 
In general terms, heterogeneous 
computing means a single chip 
composed of various components 
that are designed to do different 
jobs, but are essentially invisible to 
applications and users. Run some 
code and it automatically executes 
on the most suitable circuitry.

For the PC, it means the CPU and 
GPU are more intimately conjoined 
than ever before. Technically 
speaking, that involves things 
like giving both CPU and GPU full 
and shared visibility of the entire 
memory space and interweaving 
code and instructions as it queues 
for executing.

 Mantle could help unlock  
 unprecedented levels of  
 performance from CPUs, too 

 Heterogeneous processors have  
 actually  been with us for a few years 

 Can AMD Kaveri change what you  
 think of all PC processors? 

 Has the traditional desktop  
 PC had its day? 
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The ReAl PoCKeT PC
INTEL'S LATEST ATOM CHIPS

I
t's been a very long time coming, but it looks as 
though Intel is finally ready to deliver on the idea 
of a true pocket PC. We’re talking about the latest 
respin of its ultramobile CPU, Atom.

Strictly speaking, Intel has already had 
Atom chips inside handsets, but previous 

Atom CPU cores have been substandard in terms 
of performance. And by that we mean performance 
compared to proper desktop and laptop CPUs, not 
competing phone chips.

But late last year, Intel wheeled out its new Bay 
Trail Atom chips, complete with the heavily revised 
Silvermont CPU. Silvermont is much more like 
a full-fat PC processor in many regards. It's a 
proper out-of-order design in terms of instruction 
scheduling and execution, and therefore has much 
better single-threaded performance than any 
previous Atom chip. It's also a full 64-bit design.

Early benchmarking has revealed the Silvermont 
core to be a major step forward compared 

with previous Atom cores, which 
in truth hadn't moved on 

much in performance terms from the first Atom 
chips, and now Silvermont is coming to smartphones 
in the form of the new Merrifield SoC.

Intriguingly, Merrifield is looking very much like 
Apple's latest A7 chip for phones and tablets, as 
used in last year’s iPhone 5S and iPad Air. Both chips 
are dual-core, out of order and 64-bit, but Merrifield 
is of course an x86 chip, and that means it could form 
the basis of a PC proper.

Imagine a powerful handset that can not only be 
docked with a larger touchscreen to form a tablet 
(think Asus PadFone), but also hook up with a desktop 
display and keyboard to deliver a full PC experience. 
Even now, we're only just getting our heads around 
the idea of lightweight tablets that are also capable 
of functioning as a proper PCs - Microsoft Surface has 
hardly been a runaway success.

With Merrifield, Intel appears to be shrinking down 
the minimum proportions for a proper PC by yet 
another order of magnitude. Finally, the mythical 
pocket PC is almost  
in sight.

In practice, what we’re talking 
about is unlocking the full potential 
of PC hardware. Most obviously, 
that translates into far better 
utilisation of the massive floating-
point power of graphics chips. Put 
this all together and you have what 
AMD calls HSA, or Heterogeneous 
System Architecture.

The other really important part 
of the package is AMD’s Mantle 
initiative. Mantle is a complex beast 
to pin down, but has a number of key 
aims. Firstly, it’s designed to help 
game developers get close to the 
metal of AMD graphics chips to 
release maximum performance. 
In other words, to make it easier to 
code specifically for AMD graphics 
and have games run faster.

Related to this is an effort to 
make it easier and more effective 
to create cross-platform games for 
consoles and the PC. Now that the 
consoles share the same graphics 
architecture as AMD PC graphics 
cards, wouldn’t it be awesome if all 
the effort developers put in to get 
games flying on the consoles did 
the same on PC?

The final major element of 
Mantle involves reducing CPU 
overhead and improving multi-
threading in games. Again, the 
details are complex, but the 
simple explanation involves the 
way CPU-intensive draw calls are 

generated in Microsoft’s DirectX 
D3D API. With Mantle, claims AMD, 
you can issue an order of magnitude 
more draw calls and maintain 
playable performance. 

In practice, that might mean 
having thousands instead of 
hundreds of characters animated 
on screen. In other words, with 
Mantle you’ll be able to do things 
that simply weren’t possible before. 
Forget about a new CPU that’s 30 
per cent faster – you’d need a chip 
10 times faster to match Mantle in 
terms of raw performance.

PCF ’s own Dave James has seen 
an early demo of Mantle and came 
away extremely impressed, but 
critically, Mantle isn’t simply about 
AMD hardware. There’s no reason 
why you couldn’t combine an AMD 
graphics chip with an Intel CPU 
and get all the benefits of Mantle. 
That’s important because it means 
you don’t have to ditch your Intel 
hardware overnight, but you might 
decide your next Intel upgrade 
CPU needn’t be as beefy as you 
previously thought.

The only slight snag to all this 
is that’s it’s all happening right 
here and right now and plenty of 
questions remain. It’s an absolute 
given that CPU-GPU fusion 
processors are the future. All of 
Intel’s mainstream processors fit 
that definition already, for instance.

But exactly how the whole 
heterogeneous thing will play out 
is much harder to say. As things 
stand right now, you’ll get no 
special benefit from Kaveri’s fancy 
HSA architecture with existing 
software. Code needs to be 
adapted. The same goes for Mantle. 
Game engines need to be reworked.

Anyway, it all provides a fresh 
context for choosing your next 
CPU. You might decide to spend 
less in the knowledge that raw CPU 
performance is set to become less 
critical in-game. Maybe that cheapo 
Intel dual-core chip is good enough 
after all. Or how about bagging a 
Kaveri APU and tag-teaming its 
integrated GCN graphics with a 
discrete AMD-based graphics card?

Then again, you might choose to 
buy something beefy and feel 
confident it will last for several 
years thanks to the promise of 
improved performance being 
unlocked by Mantle in future.

Equally, you could decide it’s all 
too early to call; and that the 
knowledge of what might be coming 
down the line means it’s best to hold 
on until the situation becomes 
clearer. Whatever you go for, you 
can at least be happy it’s an 
informed decision. As for what we 
think, well, that’s complicated. Get 
stuck into our CPU roundup over 
the page to find out more. n

The second coming of the CPU
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vital statistics vital statistics
so, is the FX-4300 good 

enough for games? Most of 
the time, the answer is yes. it’s 
also not all that much slower 
than aMD’s more expensive 
cPUs, though the bar is set 
pretty low there. sweetening 
the deal is the ability to ramp 
up the clockspeed to nearly 
5GHz, at which point you’ll 
probably be feeling pretty 
smug about your choice of 
cPU for just £76.

if there is any doubt, it’s that 
the FX-4300’s overclocked 
gaming performance roughly 
matches that of intel’s core 
i3-4130, and the latter is part 
of a platform that will offer 
you more options for future 
cPU upgrades. 

aMD’s FX chips are part of 
an ecosystem of motherboard 
sockets and cPUs that seem 
destined to disappear in 
the next year or so, which 
means we’ll have to slightly 
contradict ourselves and say 
that this gives us cause to 
doubt whether the FX-4300 is 
a good buy, even at just £76. n

chip. the end. that said, the 
lack of overclockability is a 
shame. Running the 4130 
at, say, 4.5GHz would be 
intriguing to say the least.

anyway, for multi-threaded 
apps like video encoding, the 
4130’s dual-core layout is 
obviously a downer. it’s miles 
off its quad-core siblings, 
even if it does make aMD’s 
so-called quad-core chips look 
pretty silly.

But the real question is 
whether the 4130 suffers from 
having just two cores while 
gaming. Well, it depends on 
your game of choice. Total War: 
Rome II is comfortably the 
most cPU-intensive of our 
benchmark trio, and the 4130’s 
frame rates don’t look pretty. 
While all the intel quads 
maintain a minimum frame 
rate in the mid to high 20s, 
when using the 4130 the figure 
drops down to just 16. Put 
simply, that’s the difference 
between smooth and choppy, 
and it’s nothing short of a 
deal-breaker for us. n

F
or most of the CPUs 
here, the drill is all 
about comparative 
performance. How 

does processor X compare 
to processor Y? Weigh up 
the pricing and performance, 
then pull relevant trigger.

For this cheapo aMD chip, 
things are a little bit different. 
the competitive pickings are 
pretty thin. instead, it’s more 
a question of being on a very 
tight budget and simply 
needing to know whether the 
FX-4300 is good enough. For 
us, that’s mostly a matter of 
gaming performance.

For starters, that’s because 
gaming is what we care most 
about, but it’s also because 
frame rates really matter. 
You can’t really game, for 
instance, at 10 frames per 
second, whereas you can game 
at 30 frames per second. By 
contrast, whether you encode 
some video at 10 or 30 frames 
per second is merely a matter 
of timing. You’ll get the job 
done either way, if you have 
enough patience.

t
he premium-priced 
Intel Core i7-4770K is 
looking iffy in terms 
of diminishing returns, 

so does this poverty-spec 
Core i3 model flirt with false 
economy status? That’s our 
immediate seat-of-the-pants 
position when it comes to 
really cheap chips.

But there’s a subtle shift 
going on in the Pc processor 
market right now. For instance, 
aMD’s Kaveri chip and the 
promise of heterogeneous 
computing is beginning to 
make us wonder exactly where 
to draw the ‘good enough’ line 
when it comes to cPU power.

What’s more, single-
threaded performance 
remains critical for games, and 
intel really does batter aMD to 
a whimpering, blood-soaked 
pulp when it comes to this. 
and get this: the 4130 sports 
the same core as the more 
expensive options, and clocks 
at a very healthy 3.4GHz.

We even kinda like the 
fact that there’s no turbo 
nonsense. it’s just a 3.4GHz 

AMD FX-4300 InTel coRe i3-4130 

Price £76
Manufacturer aMD
Web www.amd.com
Clockspeed 3.8GHz (4GHz turbo)
Cores/threads 4/4
Process tech 32nm
Cache 4MB
Socket aM3+
GFX None

Price £87
Manufacturer intel
Web www.intel.com
Clockspeed 3.4GHz
Cores/threads 2/4
Process tech 22nm
Cache 3MB
Socket lGa1150
GFX intel HD Graphics 4400

£76  QUaD-coRe cPU £87  DUal-coRe cPU

If it’s all you can afford, you’ll probably 
be pleasantly surprised, though it 
needs overclocking to give its best.

Features 
Performance 
Value  

A preposterously good gaming chip 
for a dual-core CPU, proving just how 
good Intel’s cores are.

Features 
Performance 
Value  

Supertest

10  March 2014 



vital statistics vital statistics
might actually make sense to 
lop off a few cores to save 
some money, then? Kinda. You 
aren’t going to lose out too 
dramatically when it comes to 
gaming performance. in fact, 
in Bioshock Infinite, you don’t 
lose out at all.

Unfortunately, you do drop 
a few frames in Total War: 
Rome II and Battlefield 4. 
considering that the aMD 
FX-8350 itself is marginal as a 
gaming chip, the 6350 begins 
to look a bit whiffy. However, 
before those of you on a 
budget give up in despair of 
finding a great all-round cPU 
for £100, remember that the 
6350 does offer a fair slab of 
overclocking headroom.

crank up the clocks to 
4.6GHz and the 6350 starts 
looking a little more attractive. 
critically, doing so will also 
put its in-game performance 
roughly on a par with the 
slightly more expensive 
core i3-4130. and that, of 
course, is a chip that can’t be 
overclocked in response. n

and Mantle shebang, it’s very 
difficult for us to recommend 
a cPU based on the future 
promise of those tantalising 
new technologies. 

still, that’s not to say that 
the 6800K is automaticallythe 
best choice as a budget cPU. 
it’s certainly attractively 
priced – £106 is a great deal 
for a quad-core cPU with a 
relatively hefty graphics core 
thrown in for good measure 
– but we do have some pretty 
serious reservations regarding 
its gaming chops. of all our 
benchmarks, the most 
worrisome is Total War: Rome 
II. Running maxed out at 1080p, 
the minimum frame rate drops 
to eight frames per second.

Granted, you can bump that 
number up by nudging a few 
options down a notch or two. 
But the bottom line is that this 
cPU is going to be a bottleneck 
from time to time when it 
comes to in-game frame rates, 
and that problem is only likely 
to get worse as ever more 
demanding games appear. n

c
all it IPC, performance 
per core or whatever 
you like, for much too 
long now, AMD’s chief 

problem has been a lack of 
single-threaded punch. 

For its most expensive 
eight-core cPUs, that lack of 
oomph threatens to spoil the 
entire deal. if you can afford to 
splash out nearly £150 on an 
aMD FX processor, you can 
also afford a quad-core intel 
processor that’s undeniably a 
better choice for gaming. it’s 
simply no contest.

if aMD’s eight-core FX 
chip doesn’t cut the mustard, 
surely there’s zero hope for 
the six-core 6350? Not 
necessarily. For starters, 
this cPU can be yours for a 
whisker under £100. You ain’t 
going to find a quad-core intel 
processor for that little, so 
immediately you can see that 
you have to hold the 6350 to a 
different standard.

What’s more, it’s aMD’s 
per-core performance that’s 
the problem, not how many 
cores its cPUs offer. so, it 

W
ith the arrival of 
AMD’s brave new 
Kaveri-based 
A10-7850K and 

its fancy new CPU cores 
and graphics, surely this 
offering is rendered instantly 
redundant? After all, there’s 
no GCn graphics goodness 
or fancy heterogeneous 
optimisation in the 6800K.

Funnily enough, however, 
what’s bad for the 7850K 
actually works in the 6800K’s 
favour. For instance, the 
combination of new cPU cores 
and disappointing clockspeeds 
means the new 7850K fails to 
leave the old 6800K gasping. 

as for the graphics 
comparison between old timer 
and bright young thing, there’s 
no question that the 7850 and 
its 512 GcN cores are a big 
step forward. But the context 
here is a big step forward in 
integrated graphics. if you’re 
serious about gaming, you 
need a discrete graphics card. 
it’s that simple.

as for the whole 
heterogeneous computing 

AMD FX-6350 AMD a10-6800K 

Price £99
Manufacturer aMD
Web www.amd.com
Clockspeed 3.9GHz (4.2GHz turbo)
Cores/threads 6/6
Process tech 32nm
Cache 6MB
Socket aM3+
GFX None

Price £106
Manufacturer aMD
Web www.amd.com
Clockspeed 4.1GHz (4.4GHz turbo)
Cores/threads 4/4
Process tech 32nm
Cache 4MB
Socket FM2
GFX aMD Radeon HD 8670D

£99  siX-coRe cPU £106  QUaD-coRe cPU

If you’re willing to overclock, well, this 
processor is worth a look for around 
£100. If not, stick to Intel.

Features 
Performance 
Value  

As a pure CPU, it compares well to 
AMD’s new Kaveri chips, but a pure 
gaming chip, you can do better.

Features 
Performance 
Value  

Processors
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vital statistics vital statistics
we’ve seen it integrated into 
a Pc processor.

Finally, there are the 
broader technologies that 
accompany the hardware: 
heterogeneous computing and 
aMD’s Mantle software layer. 
the jury is out, but the promise 
is undeniable, and the 7850K 
is our first taste of a chip 
designed to cash in on all that.

as a straight Pc processor, 
however, the 7850K is 
disappointing. its steamroller 
cores are clocked lower than 
the old Piledriver-based aPUs, 
so that 20 per cent per-clock 
performance improvement 
becomes academic.

But if there is an upside, 
it’s the performance of the 
integrated GPU. at stock 
speeds, it’s merely impressive 
for an integrated core, but it 
responds remarkably well to 
overclocking both the GPU 
core itself and system 
memory. at which point, it 
almost looks like a viable 
gaming solution in its own 
right. Now that is intriguing. n

result is a quad-core processor 
that’s actually much faster 
than aMD’s claimed eight-core 
cPU. Whoops.

But in the end, core counts 
are neither here nor there – 
it’s actual performance that 
matters, and the 8350 is a bit 
of a mixed bag. in some apps, 
it looks pretty compelling for 
the cash thanks to its support 
for eight threads.

things look a little less 
clever when single-thread 
performance is critical, 
though. Unfortunately, the 
8350 will occasionally cause 
your games to chug along. 

the really scary comparison 
here is with intel’s i3-4130 – 
that’s a dual-core chip, but 
it’s actually faster than the 
eight-core 8350 in Total War: 
Rome II. admittedly, neither of 
the chips perform particularly 
well because both drop below 
the critical 25 frames-per-
second barrier, but it’s still a 
sobering outcome to find two 
intel cores giving eight aMD 
cores a beating. n

t
his is it. AMD’s great 
hope in more ways than 
one. The A10-7850K 
is the culmination of 

several strands of AMD’s 
engineering efforts, and 
the starting point for a new 
future to boot.

that starts with new cPU 
cores courtesy of the revised 
steamroller architecture. this 
is still a Bulldozer-derived 
design, but aMD says it’s been 
heavily tweaked to improve 
instructions per clock and 
single-threaded performance.

the problem with Bulldozer 
has always been weak per-core 
performance due to extensive 
resource sharing across each 
dual-core module. that’s been 
wound back a little, and aMD 
says the result is a 20 per cent 
uptick in per-core, per-clock 
performance. Not too shabby.

then there’s the graphics 
part of the equation, which 
now sports aMD’s GcN tech 
as seen in its very latest and 
greatest graphics cards. While 
GcN has been around for over 
a year, this is the first time 

U
nder £150 for an 
eight-core PC 
processor? That’s one 
hell of a deal given 

Intel doesn’t even do eight-
core chips, and its six-core 
flagship chip costs far more 
than that. Of course, that’s if 
you buy into the idea of the 
AMD FX-8350 actually being 
an eight-core chip. And that’s 
a bit of a stretch if we’re 
completely honest.

You could argue that ever 
since aMD introduced its 
modular Bulldozer cPU 
technology, each of those 
so-called dual-core modules 
is actually better thought of 
as a dual-threaded super core. 
and you’d have a very decent 
case for doing so. 

take a glance at our 
benchmark results and you’d 
certainly conclude the 8350’s 
performance looks a lot like 
that of a quad-core processor. 
it’s just barely faster than 
the likes of intel’s quad-core 
i5-4670K, for instance. Flick 
the Hyper-threading switch on 
intel’s Haswell cores and the 

AMD a10-7850K AMD FX-8350

Price £135
Manufacturer aMD
Web www.amd.com
Clockspeed 3.7GHz (4GHz turbo)
Cores/threads 4/4
Process tech 28nm
Cache 4MB
Socket FM2+
GFX aMD Radeon R7

Price £144
Manufacturer aMD
Web www.amd.com
Clockspeed 4GHz (4.2GHz turbo)
Cores/threads 8/8
Process tech 32nm
Cache 8MB
Socket aM3+
GFX None

£135  QUaD-coRe cPU £144  eiGHt-coRe cPU

Really interesting overall package. 
Unfortunately, AMD’s new 
Steamroller CPU cores disappoint.

Features 
Performance 
Value  

A pretty nice package that’s better as 
an affordable video-encoding chip 
than a bargain gaming CPU.

Features 
Performance 
Value  

Supertest

12  March 2014 



vital statistics vital statistics
performance. the same goes 
for the 6MB of on-die cache. 
it’s a non-issue.

all of this is abundantly 
apparent – at least in a gaming 
context – if you take a look 
through our benchmark 
results. although the more 
expensive options are 
substantially quicker at low 
resolutions and settings, the 
4570 has sufficient gumption 
to ensure it’s going to be your 
GPU, not your processor, that 
largely determines frame 
rates at 1080p and beyond. 
and remember, our testing is 
done with a Radeon R9 290 
graphics board. With a slower 
GPU in your machine, what 
small differences you can see 
in our 1080p benchmarks will 
pretty much evaporate. 

Ultimately, then, it’s only 
overclocking you’re missing 
out on, and on that subject 
you need to be really honest 
with yourself. Unless you’re 
intending to overclock, it’s 
probably not worth paying 
much of a premium. n

the 4770K’s 8MB. But 
thanks to intel’s shift several 
generations ago to an 
on-die memory controller 
for low latency and plenty of 
bandwidth, on-chip cache 
capacity has been much less 
critical to cPU performance. 

anyway, it all comes down to 
those threads, and here’s the 
verdict. When it comes to 
gaming, the 4770K is just not 
worth the extra cash because 
you will not feel the difference 
in terms of in-game frame 
rates. that even applies to 
cPU-intensive titles such as 
Total War: Rome II. at 1080p, 
there are just two frames in 
it when comparing minimum 
frames per second.

of course, shift the focus 
to pure cPU tasks such as 
professional 3D rendering or 
video encoding and the extra 
four threads give the 4770K 
a substantial edge. But the 
4670K is hardly a slouch. it 
also overclocks almost as well 
as its pricier sibling – it’s a 
done deal. n

c
hoose a chip. Find 
the cheapest version. 
Pull the trigger. It’s a 
simple, time-tested 

tradition that always used 
to give you the best PC 
processors, but does it work 
here in 2014, now that Intel 
is cranking out a bewildering 
number of different CPUs?

enter the i5-4570. We admit 
it’s not actually the cheapest 
chip on the market right now, 
but the likes of the i5-4430 
are barely any cheaper, so the 
4570 effectively fills the 
entry-level quad-core role.

Moreover, this is precisely 
the same silicon as the 
4770K and 4560K chips, 
both of which command 
hefty premiums. But surely 
something has to give when 
you’re saving all this money?

When it comes to clocks, 
there’s not all that much in 
it, that’s for sure. the 4570 
weighs in at 3.2GHz nominal, 
3.6GHz turbo. anything over 
3GHz with intel’s current cores 
ensures you get more than 
adequate single-threaded 

W
hat are you willing 
to pay for a nice set 
of threads? That’s 
one of the more 

frustrating conundrums 
posed by Intel’s marketeers. 
We say that because all Intel 
processors based on the 
Haswell architecture sport 
Hyper-Threading and thus the 
ability to crunch two software 
threads per core.

Yup, that’s all Haswell 
cPUs, including this i5-4670K 
effort, but in its wisdom, intel 
disables Hyper-threading on 
quad-core chips for everything 
except the priciest core i7 
models. arguably, this is just 
creating an excuse to charge 
more money for the i7s.

in all other regards, the 
quad-thread 4670K is almost 
as good as the octo-thread 
i7-4770K. it’s just 100MHz 
slower, has the same intel HD 
Graphics 4600 integrated 
graphics core and – the real 
clincher – an unlocked cPU 
multiplier for overclocking.

okay, the 4670K only has 
6MB of cache compared with 

InTel coRe i5-4570 InTel coRe i5-4670K 

Price £148
Manufacturer intel
Web www.intel.com
Clockspeed 3.2GHz (3.6GHz turbo)
Cores/threads 4/4
Process tech 22nm
Cache 6MB
Socket lGa1150
GFX intel HD Graphics 4600

Price £170
Manufacturer intel
Web www.intel.com
Clockspeed 3.4GHz (3.8GHz turbo)
Cores/threads 4/4
Process tech 22nm
Cache 6MB
Socket lGa1150
GFX intel HD Graphics 4600

£148  QUaD-coRe cPU £170  QUaD-coRe cPU

If you’re sticking to stock clocks, 
surely the best value CPU money can 
buy. Highly recommended.

Features 
Performance 
Value  

Our gaming CPU weapon of choice 
if overclocking is your bag. epic 
single-threaded performance.

Features 
Performance 
Value   

Processors

March 2014          13



vital statistics vital statistics
the faster integrated graphics 
can do fancy GPGPU stuff like 
accelerate video encoding, so 
at this price point you might 
expect to get everything intel 
has to offer, but it’s hardly a 
deal-breaker. 

What’s more likely to put 
you off this processor is the 
knowledge that you can save 
yourself over £100 by opting 
for the i5-4570 instead, and 
have pretty much the same 
gaming experience.

We admit that the 4770K 
produces the fastest average 
frame rates across the board 
– but not by a wide margin. 
arguably even more critical 
are minimum frame rates and 
by that test, the 4770K is 
often no faster. 

of course, all of this applies 
to stock clockspeeds. crank 
up the clocks and the 4770K 
will open up a gap. at which 
point the similarly unlocked 
– and much less expensive – 
4670K enters the equation 
and leaves the 4770K with 
nowhere to hide. n

add to all that the fact that 
this chip is actually based on 
intel’s last-gen ivy Bridge tech 
rather than the shiny new 
Haswell kit, and you really do 
begin to wonder why anyone 
would bother. But hang on, 
here’s the counter argument to 
that litany of grumbles.

Firstly, in terms of improved 
cPU cores, Haswell brings 
nearly nothing new to the 
party. therefore, ivy Bridge 
is just dandy. More to the 
point, this is undeniably and 
indisputably the fastest Pc 
processor you can buy. there 
are no downsides to the 
six-core design and there’s 
no trade off between multi-
threading and single-core 
performance. it’s just speed 
everywhere all the time.

it even overclocks pretty 
well, hitting 4.6GHz with ease. 
all of which means that if we 
could easily afford it, well, we 
would. But we can’t afford it, 
so we wouldn’t. and we can’t 
really recommend that you 
do so, either. n

t
he Intel Core i7-4770K 
is the most powerful, 
the most feature-filled, 
and by far the priciest 

of Intel’s lGA1150 processors.
that means you get four 

cores with two threads per 
core courtesy of Hyper-
threading technology. clocks 
are pegged at 3.5GHz nominal 
and 3.9GHz turbo. then 
there’s 8MB of cache memory, 
along with that all-important 
unlocked multiplier for 
quick and easy overclocking. 
actually, it’s the only kind 
of overclocking available for 
intel cPUs these days, what 
with bus-based tweaking 
essentially off the menu.

anyway, the only metric 
by which the 4770K doesn’t 
represent the very pinnacle of 
intel’s Haswell generation of 
Pc processors is integrated 
graphics. it makes do with the 
20-unit intel HD Graphics 
4600 core. obviously that’s 
not a problem for gaming 
because you’re never going 
to buy this chip to game and 
use the integrated graphics.

G
ive it up for ‘Almost 
Didn’t Appear In This 
Group Test’! not 
because the review 

sample was late arriving or we 
were struggling to get hold of 
it, but more because it’s just 
so expensive that it is hard to 
see how it would be relevant 
to most PC enthusiasts.

it’s worth remembering that 
the cost of the core i7-4960X 
doesn’t just involve the dough 
you need to get hold of the chip 
itself – there’s extra expense 
throughout the lGa2011 
platform that goes with it. 
Motherboards tend to be 
pricier, for instance. then you’ll 
need a quad-channel memory 
kit to have the chip giving its 
best. Money, money, money.

in truth, much of the 
lGa2011 platform’s 
engineering is overkill for 
the humble desktop Pc. 
the quad-channel memory 
interface, for instance, is really 
there to help multi-socket 
servers scale efficiently. 
there’s very little tangible 
benefit for desktop apps.

InTel coRe i7-4770K InTel coRe i7-4960X

Price £250
Manufacturer intel
Web www.intel.com
Clockspeed 3.5GHz (3.9GHz turbo)
Cores/threads 4/8
Process tech 22nm
Cache 8MB
Socket lGa1150
GFX intel HD Graphics 4600

Price £780
Manufacturer intel
Web www.intel.com
Clockspeed 3.6GHz (4GHz turbo)
Cores/threads 6/12
Process tech 22nm
Cache 15MB
Socket lGa2011
GFX None

£250  QUaD-coRe cPU £780  siX-coRe cPU

Phenomenal all-rounder, but not 
worth the extra cash as a gaming CPU. 
Intel’s Core i5-4670K is better value.

Features 
Performance 
Value  

Undoubtedly the fastest CPU you 
can buy, but so expensive that its 
existence barely matters to most.

Features 
Performance 
Value  

Supertest

14  March 2014 





How we tested
We’re all about the games here at PC 
Format. Well, almost. But while 
gaming, how do you separate out CPU 
performance from GPU grunt?

One way is to crush the image 
quality settings and run at low 
resolutions. By doing this, a game 
engine will fly through your 3D 
hardware and the bottleneck 
becomes the CPU. Problem is, who 
wants to play games at 1,280 x 720 
pixels with the textures set to 
maximum blurrovision? Not us.

The solution, then, is to test at both 
1,280 x 720 crapovision and also 
full-on 1080p. Then you can see 
exactly how well a given CPU handles 
a game engine and precisely how 
much difference it makes at the sort 
of settings you’ll actually use.

It turns out that even today, it’s 
instructions per core (IPC) or per-core 
performance that still matters most 
in games, giving Intel the edge in our 
tests. Of course, we do reluctantly use 
our PCs for purposes other than 
gaming. For stuff like video 
encoding, the ability to generate a 
load of threads makes some of AMD’s 
FX chips much more competitive.

If there is an exception to all the 
above, it’s thanks to overclocking. 
AMD is much more laissez-faire 
about all things frequency related, 
whereas Intel locks everything down 
by default and charges a premium for 
overclockable chips.

20  March 2014 

Processors

Price Web Clockspeed Cores  Threds Cache Memory Process tech TDP Socket Graphics Score

AMD FX-4300 £76 www.amd.com 3.8GHz (4GHz Turbo) 4 4 4MB Dual-channel DDR3 32nm 125W AM3+ None

Intel Core i3-4130 £87 www.intel.com 3.4GHz 2 4 3MB Dual-channel DDR3 22nm 54W LGA1150 Intel HD Graphics 4400

AMD FX-6350 £99 www.amd.com 3.9GHz (4.2GHz Turbo) 6 6 6MB Dual-channel DDR3 32nm 125W AM3+ None

AMD A10-6800K £106 www.amd.com 4.1GHz (4.4GHz Turbo) 4 4 4MB Dual-channel DDR3 32nm 100W FM2 AMD Radeon HD 8670D

AMD A10-7850K £135 www.amd.com 3.7GHz (4GHz Turbo) 4 4 4MB Dual-channel DDR3 28nm 95W FM2+ AMD Radeon R7

AMD FX-8350 £144 www.amd.com 4GHz (4.2GHz Turbo) 8 8 8MB Dual-channel DDR3 32nm 125W AM3+ None

Intel Core i5-4570 £148 www.intel.com 3.2GHz (3.6GHz Turbo) 4 4 6MB Dual-channel DDR3 22nm 84W LGA1150 Intel HD Graphics 4600

Intel Core i5-4670K £170 www.intel.com 3.4GHz (3.8GHz Turbo) 4 4 6 MB Dual-channel DDR3 22nm 84W LGA1150 Intel HD Graphics 4600

Intel Core i7-4770K £250 www.intel.com 3.5GHz (3.9GHz Turbo) 4 8 8MB Dual-channel DDR3 22nm 84W LGA1150 Intel HD Graphics 4600  

Intel Core i7-4960X £780 www.intel.com 3.6GHz (4GHz Turbo) 6 12 15MB Quad-channel DDR3 22nm 130W LGA2011 None

           

Cinebench R11.5 Index sCoRe: hIgheR Is betteR

AMD FX-4300 1.09

INTeL CoRe i3-4130 1.46

AMD FX-6350 1.1

AMD A10-6800K 1.14

AMD A10-7850K 1.02

AMD FX-8350 1.1

INTeL CoRe i5-4570 1.57

Intel CoRe 
i5-4670K 1.66

INTeL CoRe 
i7-4770K 1.72

INTeL CoRe 
i7-4960X 1.68

single-threaded CPU rendering

0 0.5 1 1.5 2 2.5

Cinebench R 11.5 Index sCoRe: hIgheR Is betteR

AMD FX-4300 3.47

INTeL CoRe i3-4130 3.56

AMD FX-6350 4.97

AMD A10-6800K 3.58

AMD A10-7850K 3.59

AMD FX-8350 6.83

INTeL CoRe i5-4570 6.16

Intel CoRe 
i5-4670K 6.36

INTeL CoRe 
i7-4770K 8.41

INTeL CoRe 
i7-4960X 11.14

Multi-threaded CPU rendering
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AMD FX-4300 17.9

INTeL CoRe i3-4130 27

AMD FX-6350 21.8
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AMD A10-7850K 16
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i5-4670K 28.51
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i7-4770K 28.42

INTeL CoRe 
i7-4960X 35.3

Memory bandwidth
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AMD A10-6800K 23.56

AMD A10-7850K 24.65

AMD FX-8350 43.85

INTeL CoRe i5-4570 37.59

Intel CoRe 
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INTeL CoRe 
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INTeL CoRe 
i7-4960X 60.5
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Price Web Clockspeed Cores  Threds Cache Memory Process tech TDP Socket Graphics Score

AMD FX-4300 £76 www.amd.com 3.8GHz (4GHz Turbo) 4 4 4MB Dual-channel DDR3 32nm 125W AM3+ None

Intel Core i3-4130 £87 www.intel.com 3.4GHz 2 4 3MB Dual-channel DDR3 22nm 54W LGA1150 Intel HD Graphics 4400

AMD FX-6350 £99 www.amd.com 3.9GHz (4.2GHz Turbo) 6 6 6MB Dual-channel DDR3 32nm 125W AM3+ None

AMD A10-6800K £106 www.amd.com 4.1GHz (4.4GHz Turbo) 4 4 4MB Dual-channel DDR3 32nm 100W FM2 AMD Radeon HD 8670D

AMD A10-7850K £135 www.amd.com 3.7GHz (4GHz Turbo) 4 4 4MB Dual-channel DDR3 28nm 95W FM2+ AMD Radeon R7

AMD FX-8350 £144 www.amd.com 4GHz (4.2GHz Turbo) 8 8 8MB Dual-channel DDR3 32nm 125W AM3+ None

Intel Core i5-4570 £148 www.intel.com 3.2GHz (3.6GHz Turbo) 4 4 6MB Dual-channel DDR3 22nm 84W LGA1150 Intel HD Graphics 4600

Intel Core i5-4670K £170 www.intel.com 3.4GHz (3.8GHz Turbo) 4 4 6 MB Dual-channel DDR3 22nm 84W LGA1150 Intel HD Graphics 4600

Intel Core i7-4770K £250 www.intel.com 3.5GHz (3.9GHz Turbo) 4 8 8MB Dual-channel DDR3 22nm 84W LGA1150 Intel HD Graphics 4600  

Intel Core i7-4960X £780 www.intel.com 3.6GHz (4GHz Turbo) 6 12 15MB Quad-channel DDR3 22nm 130W LGA2011 None

           

bioshock Infinite (MIn) aveRage FPs: hIgheR Is betteR

AMD FX-4300 (12) 78

INTeL CoRe i3-4130 (15) 85

AMD FX-6350 (12) 78

AMD A10-6800K (12) 77

AMD A10-7850K (12) 78

AMD FX-8350 (12) 81

INTeL CoRe i5-4570 (15) 85
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i7-4960X (12) 85
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i7-4960X (43) 70

directx 11 gaming performance
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And the winner is…

Intel CoRe i5-4670K
H

as there ever been a more 
varied line up of CPUs in a 
PC Format group test? 
soak up these stats for 

starters: Four different CPU 
sockets, CPUs ranging from two 
cores to eight cores and from four 
threads to 12 threads, CPUs with 
graphics, CPUs without graphics.

Gaming grunt is paramount. We 
say that not only because gaming is 
the thing we love most on our PCs, 
but because performance is more 
critical for gaming than just about 
any other app. Slow video encoding 
may be annoying, but snail-paced 
frame rates mean you effectively 
can’t game at all.

Not that gaming is literally the 
only metric that matters. At the low 
end, it’s more a case of making sure 
the gaming grunt is good enough 
and then considering how a 
processor stands up by other 
more-varied measures.

one thing that remains difficult 
to factor for, however, is integrated 
graphics. even with the arrival of 
AMD’s Kaveri APU in the A10-
7850K, there remains no integrated 
graphics core that we’d be happy to 
game with in our primary rig. Where 
Kaveri might make sense, however, 
is in a small form factor rig, either 

on its own but overclocked, or tag 
teamed with a low-profile, low-
power discrete GPU in Crossfire 
configuration.

That is indeed an intriguing 
proposition. Nonetheless, it’s a 
fairly niche one and that’s why 
Kaveri can’t win this test. If small 
form factor rigs had been 
prioritised here, Kaveri would score 
very highly. As a pure gaming CPU, 
it’s a 3.5 star chip – a good option, 
but not one of the best.

That said, it’s a solid effort for 
the A10-7850K to beat a pure CPU 
like the AMD FX-4300 as a straight 
gaming processor. For that you can 
probably thank AMD’s new 
Steamroller CPU cores. They may 
not be world beating but they are an 
improvement.

The A10-7850K is in roughly the 
same ballpark as the Intel Core 
i3-4130, AMD FX-6350, AMD 
A10-6800K and AMD FX-8350. 
They each offer a slightly different 
mix of performance and value and 
you could make a decent argument 
for any of them. As for the Intel 
Core i7-4960X, it scores the same 
3.5 points, but sits alone as 
something of a freak of engineering 
achievement. It’s a wonderful chip, 
but ultimately gives gamers little 

extra in return for its monumental 
price tag.

Instead, it’s the Intel Core 
i7-4770K that wins our high-end 
affections. It’s an epic gaming CPU, 
no question. Yet when it comes to 
value, it’s just not as awesome as 
the Core i5-4670K and Core 
i5-4570 chips. Both of these 
options will deliver a subjective 
gaming experience that you very 
likely won’t be able to separate 
from even the very fastest and 

most expensive PC processors. 
They really are that good.

If we had to pick between the 
two, the Core i5-4670K would get 
our hard-earned cash. We think that 
£22 is a reasonable premium to pay 
for the added flexibility and future 
proofing that an unlocked multiplier 
and easy overclocking can offer. A 
predictable victory? Yup – but only 
because the Core i5-4670K is so 
damn good. n

 “KAveRI MIGHT MAKe  
 SeNSe IN A SMALL  
 FoRM FACToR RIG” 
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Performance gear, uncompromising verdicts

M
y experiences of SteamOS so 
far have not been great. 
Actually, my experiences  
of Steam on Linux in general 
have been pretty far south of 

good. I’ve struggled getting it working on 
any of the PCs I run, and I’ve sat beside Alan  
as he’s cursed his way through failed install 
after failed install. OS betas, eh?

It’s not the flaky functionality of the 
SteamOS beta that’s brought my enthusiasm 
over Valve’s Steam Machine revolution down, 
it’s actually the third-party Steam Machines  
I checked out at CES. I don’t see why 
anyone would willingly drop 
thousands of pounds on a 
machine that can’t play all the 
games in your Steam library. 
The answer is: they won’t. 

Valve’s solution to the 
Linux gaming folly is the 
In-Home Streaming (IHS) 
feature, but that requires a 
beefy Windows-based desktop 
to grant you access to the games 
in your library that Linux can’t run. 
Therefore, the best bet would be to get  
a low-powered little machine to plug into your 
living room telly. Something without  
a discrete GPU, but still able to decode your 
desktop’s stream without dropping frames.

To my mind, if you’re spending more than  
a couple of hundred pounds on a Steam 

Machine, you’re spending too much. I’ve 
played with the IHS beta and have been 
mightily impressed with both its ease of use 
and its effectiveness. Your Steam Machine 
doesn’t really need to be able to play games 
locally, or store them there either. That’s 
where the beauty of a finalised version  
of SteamOS will lie – a free operating system 
that’s built for gaming, which you can drop 
onto some low-end hardware and still have 
access to the gaming power of the desktop 
PC you’ve got running on your home network.

As the operating system of another 
PC-based games console it hardly makes a lot 
of sense, but as the enabler for a Steam 
streaming box for your HD telly I’m 100 per 
cent behind it.

That said, it’s still not going to solve the 
age-old problem of how you’re going to 
control PC games from your sofa. The mouse 
and keyboard setup is inextricably linked to 

the desktop, and PC gaming is 
inextricably linked to it as an input 

method. The Steam Controller is 
a neat go at finding a catch-all 

solution – but doesn’t have the 
accuracy or simplicity of 
keyboard and mouse.  

And that’s a problem for 
the sort of games that you’re 

going to want to play on your 
new PC-console-for-the-living-

room, as the Steam Machines are 
being marketed. The inevitable 

flailing around you’re going to do with the 
trackpads of a Steam Controller will be mildly 
annoying but acceptable in single-player 
gaming, but online you are going to get your 
arse handed to you time and time again. And 
that’s going to have you running back to your 
desktop machine pretty quick.

#289/March

Dave James has experienced a mild techgasm 
this month, mostly thanks to Valve and its 
In-Home Streaming. It’s allowed him access to his 
long-running FM 2014 save on his low-powered 
laptop, streamed from his hefty desktop, and all 
from the comfort of his bed. We were lucky the 
battery eventually ran out or he’d still be there 
and not working on the mag.

Gold Award
This is the ultimate badge 
of hardware excellence. 
Only truly outstanding gear 
gets this coveted award. Oh, and 
there are no prizes for runners-up here.

Our Hardware Manifesto
Would we buy it and should you buy it? That’s  
all you want to know and it’s all we care about. 
Performance and value for money are the two 
key pillars supporting the mighty PC Format 
Gold Award on its lofty pinnacle.

P28
4K fun!

Mo-cap yourself
I finally got my hands (and eyes) on an 
Occulus Rift for my first taste of next-gen 
virtual reality and, well, it was a bit blurry. 
One of the other big problems with VR 
headsets – aside from their current low 
resolutions – is that you lose track of 
where your hands are on the keyboard, 
and God help you if you put your controller 
down at any point.

This is where virtual reality suits like 
the one PrioVR was demonstrating at CES 
come in. Its consumer-ready prototype 
mo-cap suit covers the upper torso, limbs 
and head, with magnetometers, 
accelerometers and gyroscopes in each  
of the sensor units.

PrioVR launched a new Kickstarter this 
month, and if it’s successful, a new suit 
could be shipped to you sometime in June.

WHAT ARE YOu DOInG, DAVE?

 “If you’re spending more than  
 £200 on a Steam Machine,  
 you’re doing it wrong”  

20  March 2014 

 The sleek looking  
 Steam Machine  

 from CyberPower 
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Control yourself
Valve’s Gabe Newell effectively 
confirmed at the ‘launch’ of the 
third-party Steam Machines in Vegas 
that the company would be allowing 
third parties not just to make their own 
boxes, but also their own controllers. 
“We’ll be selling Steam Controller 
separately and other people will be 
selling their versions of Steam 
Controllers as well,” he explained.

Previously, Valve spokespeople had 
suggested the controller was purely a 
‘Valve product’ so it’s interesting that 
we’ll see other, likely more experienced, 
peripheral manufacturers taking up the 
challenge later this year. It’s good news 
though, because the controller 
prototype is still a little flaky for  
my tastes at the moment.
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EDITOR’s OnE TO WATcH
A failure of 4K proportions?

 What will more experienced peripheral  
 makers do with this? 

HIgHlIgHtS  
tHIS MontH

T his month we’ve had the pleasure of checking out one of the finest 
li’l 24-inch screens around, Dell’s UP2414Q. It’s a lovely slice of 
premium panel design in full on 4K trim, and looks absolutely 

gorgeous. Well, it does when the content is playing ball anyway.  
Jeremy reviews the living hell out of it on p28, so go and have a look.

Although it’s bright and vivid, the Dell panel is still wallet-sweatingly 
expensive. At some £1,300, its price is crazy given that the actual 4K 
ecosystem isn’t quite there yet, with scaling issues and a desperate need 
for a huge amount of graphics horsepower. Given that we need to spend 
an awful lot of cash on the graphics cards, we want our 4K screens to be  
a bit more affordable.

We therefore got rather excited when Dell also announced it would be 
selling the new P2815Q for around $699. That’s a 28-inch panel capable 
of displaying those 4K über resolutions of 3,840 x 2,160. The discovery 
that Dell was able to price it like that because it was using a TN panel, not 
an IPS one, did little to temper that excitement. After all, we’ve seen 
some really impressive TN panels recently, with viewing angles of which 
previous gen twisted nematics could only dream.

No, what finally killed off our excitement about the P2815Q was the 
fact that while it was capable of displaying your PC’s innate goodness at 
3,840 x 2,160, it could only do that while refreshing the panel at 30Hz. 
That ain’t pretty, as we discovered while trying to get the big ol’ 30-inch 
Asus 4K screen displaying correctly. Initially it was only running at 30Hz 
too, and quickly killed off any joy we experienced seeing things rendering 
at seriously high resolutions.

We had hoped the P2815Q was going to be a great entry point for 4K 
gaming, but its 30Hz restriction has more or less rendered it utterly 
useless for such escapades. There is some hope on the horizon, however, 

as Asus has announced a slightly more 
expensive TN 4K screen, expected to 
retail at $799. The PB287Q is also 
boasting a 1ms response time, as well 
as 60Hz refresh rates to put our 
gaming minds at ease.

Now we just need Asus to drop 
G-Sync into that panel as well, and 
we’ll be happy. Once we’ve got a rack 
of GTX 780 Tis linked up to our test 
rig, anyway…

 Cheer up, Owl.  
 You look great at 4K 
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RAT 7 Albino
Roccat’s Kone Pure 
didn’t last long  
on my desktop, fine 
mouse though it 
was, simply because 
I really love the 
weight and quirky 
shape of the RAT 7. 
It’s not quite  
as accurate as the 
Kone Pure, but  
we all know that 
love is blind...

Graphics – 2x AMD 
Radeon R9 280X
Incredibly, these two 
cards are still running 
well despite being 
regularly 
crypto-currency 
stressed. In fact, this 
is the longest I’ve 
been able to cope 
with a CrossFire 
setup without 
tearing it out. I just 
hope that I haven’t 
jinxed it now, though.

Keyboard – corsair 
Vengeance K70
I’m still rocking 
Corsair’s awesome 
K70 in all its black 
brushed aluminium 
and clacky keyed 
glory, and it’s going 
to take one hell  
of a mighty new 
keyboard to push  
it from pride of place 
on my desktop and 
into the kit cupboard 
graveyard.

cPu – Intel core i7 
3960X @ 4.2GHz
I’ve seen the future 
and it’s Mantle. Well, 
it might be Mantle if 
the game engines 
start to properly 
support it. Once 
they do, the proper 
multi-threading 
support will let 
these 12 threads fly. 
I can’t wait for  
it to make its 
appearance.

screen – Dell 
ultrasharp 
uP2414Q
Alright, this might 
be a little bit of 
overkill, but when 
there’s a 4K monitor 
sitting in the office 
I’m certainly going  
to be strapping it to 
my review machine. 
Wouldn’t you? 
Windows still isn’t 
scaling great, but it’ll 
get there in the end.

Motherboard 
– Intel DX79sR
You may ask why  
I am still sticking  
to a lowly Sandy 
Bridge E CPU when 
Ivy Bridge E has 
been around for 
months? Well, 
despite it being  
an Intel board, it 
was never given the 
necessary BIOS 
update to run the 
new chips. So there.
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still waiting for real-world 
instances of HSA software to 
take advantage of the new 
compatibility that’s been built 
into Kaveri. So despite the 
actual hardware being ready 
and available, the ecosystem 
as a whole just doesn’t seem to 
be ready. It’s a shame because  
we wanted to be jumping into 
our Kaveri testing with 
enthusiasm for AMD’s 
resurgence as a fighting force 
in the PC processor market. 

Let’s just recap what that 
hardware is. The A10-7850K is 
rocking new, upgraded 
Bulldozer cores. Codenamed 
Steamroller, this update aims 
to fix a problem that’s always 
been holding back the AMD 
CPU architecture – weak 
individual core performance. 

Steamroller gives each of 
those cores more of its own 
resources so it can operate 
more effectively as an 
individual unit, while still using 
its multi-threading abilities. 
This top Kaveri component  
is utilising a pair of Steamroller 
modules, effectively making  
it a quad-core part.

vITAL STATISTICS
Price £135
Manufacturer AMD
Web www.amd.com
Clockspeed 3.7GHz
Turbo 4GHz
Cores 4
Threads 4
Process tech 28nm
Socket FM2+
GPU Radeon R7
Radeon cores 512
Clockspeed 720MHz

W
e’ve been talking 
about the Kaveri 
technology in this 
A10-7850K for  

a long time now – about the 
promise of those new 
Steamroller cores, the 
addition of Graphics Core 
Next GPU cores, and the still 
rather intangible benefits of 
the heterogeneous system 
architecture. Now it’s here,  
in its shiny new heatshield, 
with those copper pins 
gleaming in the light of a new 
day, we’re still, in some ways, 
waiting for it to arrive.

The initial performance of 
this new, advanced silicon is 
somewhat immature and we’re 

Next: Graphics. Corr!
The other half of the equation 
is the graphics. Well, not quite 
half, but at 47 per cent of the 
Kaveri die being given over  
to Graphics Core Next silicon 
it’s a healthy boost over both 
its predecessor, Richland, and 
the latest Intel Haswell 
processors, which both 
dedicate less of their dies 
to graphics. 

The move from the older 
vLIW4 graphics architecture 
to the modern GCN tech is 
important too, and, combined 
with a process shrink from 
32nm down to 28nm, means 
we’ve got a rather impressive-
looking 512 GCN cores inside 
the unassuming APU. 
Richland’s A10-6800K only had 
some 384 of the older cores 
inside, so Kaveri’s graphical 
power should be well in 
advance. As with the CPU part 
though, AMD has decided to 
set the A10-7850K’s GPU 
clockspeed lower than its 
predecessor; here it’s 720MHz 
versus 844MHz, which offsets 
the performance gains  
to some degree. 

This is something that really 
confuses us – especially given 
that this is AMD’s top desktop 
APU part, and not a chip that 
really needs to fit inside  
a particular power envelope. 

For all our talk of four CPU 
cores and 512 GCN cores 
though, AMD doesn’t want us 
to think about its APUs like 
that. AMD wants to talk about 
compute cores. Under that 
moniker it counts each CPU 
core as a compute core, and  
on the graphics side each 
compute unit gets the same 
treatment. The compute unit  
is made up of 64 GCN cores, 
giving the A10-7850K eight  
of them. In total, that means 
AMD wants to denote this  
APU as a 12-core part.

That might seem like 
marketing donkey dung, but  
in light of the software 
advantages of the new Kaveri 
architecture, it makes sense. 
We’ve gone into more detail  
on the heterogeneous system 
architecture (HSA) on p52, but 
suffice to say the whole idea  
is that HSA software will 
essentially be blind to the 

AMD A10-7850K
New process, new technologies, same old AMD...
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£135  PRoCeSSoR



CPU/GPU divide, and will just 
use whichever compute core  
is best suited to its task. 

That’s possibly the most 
exciting part of Kaveri, and it 
could be a killer app for the 
new APU. The same can be said 
of the Mantle API that AMD  
is working on. That can allow 
for the APU to be used in 
conjunction with whatever 
discrete GPU you use to offset 
workloads like particle effects 
to boost gaming performance.

Present tense
But what about right now? This 
A10-7850K is not delivering 
the sort of performance we 
want from all the new tech that 
AMD has dropped into the 
APU. You can pick a bunch of 
synthetic benchmarks that 
focus directly on some key 
parts of the silicon alone, and 
you can play with a selection of 
early HSA tests that prove its 
eventual benefits, but in the 
real-world it’s not as big of  
an advance over Richland  
as we were hoping.

That can be partially 
explained away by the drop in 

clock speeds across the board. 
The A10-7850K is rated at 
3.7GHz, Turbo-ing up to 4GHz 
when possible. We didn’t see it 
manage 4GHz on either of our 
testing motherboards, with 
the latest beta BIoSes direct 
from AMD. Richland, however, 
is happily running at 4.4GHz 
whatever CPU tests we throw 
at it. In Cinebench, the Kaveri 
chip is generally running at 
around 3.8GHz at best – that’s 
some 600MHz slower, and 
almost kills any advantage the 
Steamroller cores might offer.

We ran the A10-7850K at 
4.4GHz though and saw a 10 
per cent boost in Cinebench, 
but that’s still a way off the 30 
per cent boost that AMD has 
been claiming. 

Gaming is where we see 
most of the performance 
boosts at stock speeds 
though, with the A10-7850K 
offering a 10-15 per cent 
improvement over the 
A10-6800K in the CPU-
intensive Battlefield 4. It still 
can’t keep up with Intel in that 
department, with even the 
Core i3-4130 beating Kaveri 

across the board when using  
a discrete GPU for gaming.

For the integrated GPU it’s a 
different story. The GCN 
graphics of Kaveri are a good 
deal quicker than the HD 
graphics of any of Intel’s 
desktop chips, and are actually 
capable of delivering a good 
1080p gaming experience. It’s 
around 10 per cent quicker 
than its Richland predecessor, 
with a slower clockspeed  
on the graphics cores, too. You 
can push that above 20 per 
cent with a little light 
overclocking of both the 
system memory and GPU 
cores – we were hitting almost 
40fps in GRID 2 at 1080p, on 
high settings with 4x AA.

So, where does that all leave 
us? Paired up with a discrete 
graphics card – and with 
nothing currently running the 
Mantle API – the A10-7850K  
is a difficult sell when it’s so 
close to the Core i5-4570 in 
price, and motherboard costs 
aren’t much different between 
H87 and A88X chipsets. Intel 
still has dominion over gaming 
PCs while the software still 

favours its hardware, but 
Kaveri is genuinely an option 
for an integrated system, sans 
discrete card. It’s faster than 
competing Intel GPU silicon 
and has a decent advantage 
over older AMD APUs too.

But at the moment we still 
can’t recommend it. It simply 
isn’t ready. The promise of 
both HSA software and Mantle 
is huge and tantalisingly close, 
but those are going to power 
the killer apps that make the 
AMD APU a really viable 
alternative to Intel in most 
markets. At the moment the 
integrated arena is the only 
place that AMD can claim a 
definite lead. n Dave James

The fastest integrated graphics around, 
but paired up with CPU cores that are still 
disappointingly weak.

Features 
Performance 
Value  

AMD A10-7850K
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Against the similarly-priced Intel i5 
chip, things don’t look great if you’re 
talking about a full PC system. The CPU 
scores are a mile off and the 
performance with a discrete R9 290 
GPU is off the pace, too. But as a system 
simply running with integrated 
graphics, the A10-7850K offers some 
compelling gaming performance – 
around 50 per cent better than Intel can 
offer on a comparable chip.

Technical analysis

Cinebench R11.5 INDex SCoRe: hIGheR IS beTTeR

A10-7850K 3.59

A10-6800K 3.58

I5 4570 6.16
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CPU rendering perfomance

battlefield 4 FPS: hIGheR IS beTTeR

A10-7850K 57

A10-6800K 52

I5 4570 72
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Discrete Dx11 gaming performance

Max frequency Ghz: hIGheR IS beTTeR

A10-7850K 4.6

A10-6800K 4.8

I5 4570 N/A
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overclocking performance

x264 v4.0 FPS: hIGheR IS beTTeR

A10-7850K 24.65

A10-6800K 23.56

I5 4570 37.59
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hD encoding performance

bioshock Infinite FPS: hIGheR IS beTTeR

A10-7850K 23

A10-6800K 20

I5 4570 15
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Integrated Dx11 gaming performance

Cinebench R11.5 INDex SCoRe: hIGheR IS beTTeR

A10-7850K 4.18

A10-6800K 3.99

I5 4570 N/A
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overclocking performance



6Gbps and USB 3.0 support, 
the new FM2+ socket and a 
pair of full-length PCIe 3.0 
slots with CrossFire support, 
and it’s replete with Asus 
latest golden heatsink design 
for that bling factor. It’s a bona 
fide ATX board, so it’ll fill out 
any of your choice of chunky 
chassis, but is the ATX form 
factor where Kaveri belongs? 

Be discrete
The big problem for the 
latest A10 APUs is that their 
performance with discrete 
graphics cards isn’t very good, 
especially when you put them 
up against the latest Haswell 
CPUs from Intel. We’re not 
talking about the overclocking-
happy K-series chips here – the 
£148 i5 4570 only costs a little 
more than the top A10-7850K, 
and utterly hoses it in terms of 
discrete gaming performance. 
And when you’re talking about 
a mobo like this A88X-Pro, 
which is retailing for over £100, 
the platform price benefits of 
AMD over Intel start to vanish. 

It’s not even like the bigger 
board offers that much of a 

vITAl STATISTICS
Price £122
Manufacturer Asus
Web www.asus.com
Form factor Mini-ITX
Chipset AMD A88X
Socket FM2+
CPU compatibility AMD A-series
Memory support 4x DDR3 dual 
channel
Expansion 2x PCIe 3.0 x16, 1x PCIe 
2.0 x16, 2x PCIe 2.0 x1, 2x PCI
I/O 6x SATA 6Gbps, 2x eSATA, up to 
6x USB 3.0, up to 10x USB 2.0

T
he new AMD Kaveri 
APUs are finally here, 
but processor silicon is 
nought without a good 

motherboard to drop the chip 
into. We’ve got a pair of them 
to play with, each with a brand 
new BIOS straight from AMD 
itself. One is ATX and the 
other is mini-ITX, so how does 
the new silicon fair when it’s 
slotted into these boards?

The Asus A88X-Pro is as 
top-of-the-line as you’re going 
to get when it comes to Kaveri 
motherboards. It’s rocking the 
full monty when it comes to 
the AMD mobo feature set. 
There’s the full line-up of SATA 

tangible benefit over the 
mini-ITX ASRock over the 
page, which costs almost half 
as much. The extra scale 
doesn’t deliver any extra CPU 
performance either. In fact, 
the ASRock board is slightly 
quicker in Cinebench and will 
overclock just as far.

Gaming performance is 
where Asus has a traditional 
advantage, and that’s born 
out by our benchmarks using 
both a discrete card and the 
integrated graphics of the A10 
APU. There’s not much in it, but 
it’s quicker than the ASRock.

While the integrated 
performance is welcome, 
the discrete performance is 
almost irrelevant for most of 
us. Unless you plan to match 
it with a low-end card for 
use with the asynchronous 
CrossFire tech (which still isn’t 
in the latest drivers at the time 
of writing), there’s little point 
using this as the base for a 
discrete GPU-powered gaming 
rig. The R9 290 we’ve tested 
with is hobbled by the A10 APU 
compared with either AMD FX 
or Intel processors, and the 

platform price difference isn’t 
great enough to matter.

This sort of high-end board, 
with its relatively high price 
tag, doesn’t fit that well with 
Kaveri in our opinion. The ATX 
form factor is well suited to PC 
gaming, allowing a lot of space 
for a hot and heavy graphics 
card, but AMD’s APUs aren’t 
particularly well suited to it. 
Where they make sense at 
the moment is in small form 
factor machines without 
discrete graphics cards. That’s 
not really Asus’ fault though, 
making us feel like this board 
has been let down by the weak 
CPU performance of AMD’s 
latest silicon. n Dave James

This ATX motherboard tries its hardest, 
but the weak Kaveri CPU performance lets 
it and its feature set down.

Features 
Performance 
Value  

ASUS A88X-PRO
Does a big, expensive board have a place in the APU ecosystem?

24  March 2013 

£122  MOTHeRBOARD

Technical analysis
While the CPU performance of the Asus 
board can’t beat the competing ASRock, 
the gaming performance is well out in 
front. If it wasn’t for the fact that it’s twice 
the price, that might be enough to make it 
worth a look.

Cinebench R15 InDeX SCORe: hIgheR IS BeTTeR

ASUS A88X-PRO     310

ASROCK FM2A88X-ITX+       314
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its act together and release 
the silicon. Now it’s here, and 
despite a less than stellar 
showing as a more traditional 
processor, there’s no denying 
its integrated graphics 
performance. And the best 
place to drop a slice of silicon 
with such impressive gaming 
prowess is in a small form 
factor machine with no need 
for a discrete graphics card.

At £80 it’s good value, with a 
pretty impressive feature set. 
It’s rocking the same number 
of SATA 6Gbps ports as the 
chunkier – and much more 
expensive – Asus ATX board, 
and has a decent selection of 
USB options too. The full-fat 
PCIe 3.0 slot may also be 
useful once the asynchronous 
CrossFire tech is implemented 
into the AMD drivers. That 
will allow you to drop in a 
low-profile R7 discrete card 
to complement the R7 in 
Kaveri, potentially doubling 
the gaming performance.

SSD or wireless?
Of more use might be the 
mSATA/mini-PCIe slot behind 

vITAl STATISTICS
Price £80
Manufacturer ASRock
Web www.asrock.com
Chipset AMD A88X
Socket FM2+
CPU compatibility AMD A-series
Memory 2x DDR3 dual channel
Expansion 1x PCIe 3.0, 1x mSATA/
mini-PCIe
I/O 6x SATA 6Gbps, 1x eSATA, up to 
4x USB 3.0, up to 8x USB 2.0

T
here’s something very 
pleasing about the 
ongoing small form 
factor revolution. 

We’ve got new mini-ITX 
chassis and mobos tipping up 
every month, all offering the 
promise of small form factor 
gaming machines with nary a 
nod towards compromise on 
anything but scale.

ASRock has put together 
some impressive offerings on 
that front recently; last month 
I fell in love with the H87M-
ITX, and here we’ve got the 
FM2A88X-ITX+ just waiting to 
be filled with some Kaveri love.

To be honest, we’ve had this 
board for a while – we’ve just 
been waiting for AMD to get 

the audio backplate 
connections. The board also 
ships with a little mini-PCIe 
Wi-Fi card, which is handy if 
you want a wireless network 
connection for your wee 
machine, but personally I’d 
rather drop something like 
Samsung’s latest 840 EvO 
mSATA SSD in there. Having 
both your graphics card and 
your storage based within the 
confines of the motherboard 
will afford you an incredibly 
compact, but impressively 
capable little gaming machine.

In terms of performance 
though, it can’t quite live up to 
the Asus-shaped competition. 
It has a slight edge in terms of 
straight CPU performance, but 
the A88X-Pro has a decent 
advantage in the gaming 
graphics stakes. That said, 
the ASRock can still manage 
an impressive amount of 
overclocking, and that’s more 
important with a Kaveri APU 
than you might imagine.

Boosting the clocks on both 
the graphics card and the 
system memory will give quite 
a hefty boost to the gaming 

performance of the platform 
as a whole, and the ASRock will 
facilitate it without complaint. 
The BIOS is pretty basic when 
you compare it with the 
friendly Asus offering, but it 
has a host of options to help 
you get the most from all the 
different features AMD has 
jammed into its latest chip.

Given the superior 
performance of the Asus 
board in gaming though I have 
to admit I’m more intrigued 
by the possibility of a low 
cost mini-ITX from its stable, 
but for the time being I could 
happily build a little bargain 
machine from this ASRock 
offering. n Dave James

A good value mini-ITX board with all the 
trimmings. It just lacks the gaming 
performance of the Asus boards.

Features 
Performance 
Value  

The right form factor at the right price – please tell me it performs…

ASRock FM2A88X-ITX+
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£80  MOTHERBOARD

Total War: Rome II (mIn) AVg FPS: hIgheR IS beTTeR

ASRock  
Fm2A88X-ITX+ (18) 27

ASUS  
A88X-PRO (20) 29
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Technical analysis
In straight performance terms, the Asus 
board has the edge. It may only be a slight 
advantage, but when we’re talking about 
integrated graphics performance, every 
little helps. The ASRock’s value and form 
factor are its biggest strengths. If only we 
could have the Asus board’s performance 
at this scale. Pretty please?
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Hardware Review

vital statistics
Price £1,288
Manufacturer Dell
Web www.dell.co.uk
Panel size 23.8 inches
Panel type iPs
Native resolution 3,840 x 2,160
Contrast 1,000:1
Pixel response 8ms
Inputs HDMi, DisplayPort, Mini 
DisplayPort

c
all it 4K. Call it UltraHD. 
Either way, massive 
pixel counts are the 
next big thing. This 

year’s festival of rampant 
consumerism at CES in Las 
Vegas is a case in point. 
Inevitably, a tonne of 4K 
HDTVs filled the field of view 
in every direction, but the 
show also included several 4K 
and UHD laptops. Meanwhile, 
phones with full 1080p grids 
are becoming commonplace. 
Likewise, tablets with panels 
over 1080p, including Google’s 
2,560 x 1,600 pixel Nexus 10, 
are now almost routine.

more pixels. then there’s 
gaming, which is the biggie for 
us, though the argument here 
is more finely balanced.

in theory, you can run pretty 
much any game at full 4K. 
Most will offer the option 
to render at the maximum 
resolution of your graphics 
subsystem. and render they 
will. the only slight snag 
involves achieving that at 
playable frame rates. as we 
explained in our asus PQ321 
review, 4K and UHD is 
essentially four times the 
resolution of a 1080p pixel 
grid, so that’s four times the 
workload for your GPU to 
cope with. cripes. anyway, 
it’s into this broader context 
that we introduce our second 
ever 4K Pc monitor review.

Ultra-sharp
the specimen in question this 
time is Dell’s new Ultrasharp 
UP2414Q. it sports the same 
3,840 x 2,160 resolution as the 
groundbreaking asus PQ321, 

but there are two significant 
differences. the first of these 
is price; the new Dell can be 
had for slightly under £1,300 
– less than half the cost of the 
asus. that’s still not exactly 
cheap for a monitor, but it’s 
much, much more accessible.

the second major change-up 
involves panel proportions. 
the Dell spans a mere 24 
inches – so that’s £1,300 for 
a 24-inch monitor. Yikes. 
Of course, you could argue 
that size doesn’t determine 
desktop real estate, resolution 
does, and you’d be right, but 
some people will still baulk at 
the very notion of paying so 
much for a panel size that can 
be had for little more than 
£100 these days.

When it comes to broader 
specifications, we are at this 
stage in a transitional period 
regarding our understanding 
of these latest super high-res 
panels. Dell, for instance, 
describes its panel type as 
iPs, whereas the larger asus 
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But what of the Pc? sadly, 
it’s been a bit of a 4K laggard 
to date. so far, we’ve only 
reviewed a single 4K Pc 
monitor, the asus PQ321. 
it’s absolutely, positively 
gorgeous, but also punitively 
priced at around £3,000. so 
expensive, in other words, that 
it’s pretty much irrelevant to 
most Pc lovers.

that’s actually rather ironic, 
because if there’s any device 
that is ready and able to make 
the most of 4K resolutions 
right now, it’s the Pc. 4K 
HDtvs, quite frankly, are a 
gimmick; there’s simply no 
content to watch on them yet. 
super high-resolution tablets 
and phones are marginal, too. 
But not Pcs. Ramp up the res 
and you can immediately enjoy 
the boost in desktop elbow 
room, although you may run 
into scaling and DPi problems 
with Windows. More on that 
in a moment. applications in 
the video and photo editing 
spheres certainly benefit from 

£1,288  MOnitOR

DELL UltRasHaRP UP2414Q
the 4K monitor you’ve been waiting for?



response and va panels 
offer far superior contrast. 
Overall, iPs is still the best 
compromise – just don’t fall 
into the trap of assuming it’s 
universally superior. it ain’t 
quite that simple.

Elsewhere, there’s an lED 
backlight and brightness rated 
at 350cd/m2, and a super-fine 

pixel density of 185PPi. as for 
inputs, we’re talking one HDMi, 
one DisplayPort and one Mini 
DisplayPort. thanks to the 
super-high resolution, it’s only 
the DisplayPort that offers 
full native operation. the 
problem is that HDMi 1.x 
doesn’t do 4K resolutions at 
the 60Hz refresh rates you 
need for smooth frame rates. 
HDMi 1.4 is limited to 30Hz. 
Only with HDMi 2.0 can you 

have 4K at 60Hz. 
Of course, you’ll need HDMi 

2.0 compliance at the output 
end, but that’s not a problem 
for most recent performance 
graphics cards. the HDMi 
issues with 4K are largely a 
problem for HDtvs.

Finally, there’s a fully 
adjustable chassis, complete 

with tilt, rotate, swivel and 
height tweakability. 

Ultra-sexeh
What’s it actually like to look 
at? Utterly stunning is the first 
impression. Even the epic asus 
can’t match the crispness and 
sharpness that you get from 
cramming all those pixels into 
such a relatively small panel.

as with super-high DPi 
phones and tablets, you almost 

don’t feel like you’re looking 
at an active display at all. 
You essentially can’t see the 
individual pixels – they’re 
simply too small – which gives 
the UP2414Q a wonderfully 
seamless feel.

the colours are gorgeous 
too, though admittedly no 
more so than many other 

high-end iPs screens; they all 
look spectacular these days. 
the same goes for the results 
in our objective image quality 
test. Gradient rendering, 
viewing angles, white and 
black scales – they’re all 
utterly immaculate and super 
sexy, again just like other 
pricey iPs screens.

then there’s actually using 
this 4K beauty for multimedia 
larks. not that there’s much 4K 

 HDMI, DisplayPort and  
 Mini DisplayPort give you  
 good connection options 

Dell UltraSharp UP2414Q
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uses an iGZO panel. However, 
our understanding of iGZO is 
that it’s a distinction in terms 
of the semi-conductor 
circuitry in the panel – the 
materials used therein – not 
the pixels or type of liquid 
crystal technology as per iPs, 
va or tn. to put another way, 
you can have a panel that is 
both iPs and iGZO. if we had 
to guess, we’d say the asus is 
just that. similarly, we’ve seen 
reference to the Dell being 
iGZO too, so we think it’s both 
iPs and iGZO as well. in the 
end, it may not really matter. 
it’s what the display looks like, 
that actually counts.

anyway, the UP2414Q’s 
general metrics are your 
typical iPs fare, with 178° 
viewing angles for both the 
horizontal and vertical. 
likewise, the claimed static 
contrast of 1,000:1 is very 
much par for the course, and 
the UP2414Q’s 8ms quoted 
response is the same as other 
cutting-edge iPs panels.

Of course, all of that means 
there are some superior 
options available by some 
measures. iPs technology is all 
the rage, especially since 
apple started promoting it 
extensively, but in truth, 
tn tech is better for pixel 



Hardware Review

A fantastic monitor that’s sadly a little 
ahead of its time in terms of GPU and 
operating system support.

Features 
Performance 
Value    

video content to watch, but 
what there is, by the lords of 
science, is utterly beautiful! 
it more or less ruins standard 
1080p HD content for you. 
Once you’ve seen 4K, there’s 
almost no going back.

the same goes for gaming, 
except this time round, the 
narrative is a little bit more 
complicated and depends what 
kind of GPU you’re packing. We 
decided to take the UP2414Q 
for a spin courtesy of  an 
nvidia GeForce GtX 780ti, the 
fastest single graphics card 
you can buy right now, and it 
can only just cope with that 
colossal native resolution 
at full detail gaming in 
moderately demanding titles.

You’re looking at around 50 
frames per second in GRID 2, 
for instance, and just 15 frames 
per second in Metro: Last 
Light. Of course, you can wind 
the details down and get the 
latest games running pretty 
well, but the message is clear 
enough overall: you’ll need 
some truly epic graphics 
hardware to play games on 
this panel, and even then, 
you’ll have to be prepared to 
make some compromises.

What’s more, you’ll also be 
left wondering if you might 
rather trade all those pixels for 
a super high frame rate and 
maybe even a dash of nvidia 
G-sync tech. Pixels alone do 
not a killer gaming monitor 
make. Frankly, the Pc isn’t 
quite ready to game in 4K. it’s 
close, but it will probably take 
the next generation of GPUs to 
enable compromise-free 4K 
at the high end, and a couple 
more generations to take it 
into the mainstream.

Not so ultra OS
speaking of technologies 
that aren’t ready for 4K and 
super-high DPi displays, you 
can add Windows to the list. 
Even the latest 8.1 build of 
Windows does a piss-poor job 
of scaling, and believe us, you 
really will want to enable some 

kind of scaling. if you try 
running the UP2414Q at native 
resolution, with standard 
Windows DPi and standard 
font size settings, everything 
on screen looks so 
preposterously tiny. it  
just isn’t usable.

if you do fiddle about with 
the fonts and text scaling, 
you’ll still hit problems. sure, 
you can achieve something 
legible, and we’d even concede 
that many core elements of 
the Windows 8.1 desktop 
interface, including Windows 
Explorer, scale nicely and look 
superb. But most third party 
apps look, if you’ll pardon the 
colloquialism, utterly minging. 
What you get is a blurred, 
blown-up bitmap that makes 
everything look soft and fuzzy. 
the same goes for nearly all 
web pages and the steam 
interface. the harsh truth is 
that much of the computing 
world isn’t ready for high-DPi 
displays, and that becomes all 
too apparent as soon as you 
fire up the UP2414Q.

Windows 8.1’s Modern Ui 
is properly scalable, and 
looks crisp and clean for the 
most part, but it’s probably 
not the bit of Windows most 
people will be planning to use 
predominantly with a monitor 
that’s not touch-enabled.

One exception to all this 
high-DPi doom is apple’s Mac 
operating system, Os X. since 
the introduction of so-called 
Retina displays for its 
MacBook portables, apple has 
put in lots of work to enable 
proper scaling for high-DPi 
screens. Even that isn’t 
perfect though – getting this 
screen working in OsX 
involves hacking it in a terminal 
– but it’s still miles ahead of 
what Microsoft has managed 
to achieve with Windows. 

all of which makes this 
24-inch 4K screen a tricky 
proposition. it looks absolutely 
stunning, but at this stage it’s 
probably of more interest to 
content creation professionals 

running Mac Pros than we Pc 
performance and gaming 
enthusiasts. instead, it could 
well be Dell’s next 4K screen, a 
28-inch effort with a tn panel 
and very likely a sub-£700 
sticker, that makes ultra-HD 
resolutions a practical, 
affordable prospect for the 
desktop Pc. and there’s the 
120Hz loveliness of asus’ next 
2,560 x 1,440 G-sync screen to 
come, too. n Jeremy Laird

30  March 2014 





The new Tri-X cooler is the 
main selling point of this 
overclocked Sapphire version 
of the R9 290, and it makes a 
huge difference. That’s not to 
say that the 53MHz overclock 
on the Hawaii Pro GPU’s core 
clockspeed has changed the 
actual gaming performance 
dramatically – it really hasn’t 
– but the difference it makes 
to the overall experience of 
running the R9 290 is massive. 

Suddenly you can hear 
what’s going on in-game, and in 
the rest of the world, without 
the roar of the AMD reference 
cooler splitting your ear-drums 
like the foil covering on a jar of 
instant coffee. You no longer 
have to game in light, cotton 
undergarments because the 
temperature of the room has 
been rendered Saharan by the 
happy-go-melty GPU.

Melty, melty...
I may be exaggerating slightly 
there, but the sound and fury 
of the reference R9 290 was 
still a turn off. I was a big fan 
(stop it; stop looking for puns 
where there aren’t any…) of 

vITAl STATISTIcS
Price £380
Manufacturer Sapphire
Web www.sapphiretech.com
GPU AMD Hawaii Pro
Radeon cores 2,560
Memory 4GB GDDR5
Core clock 1GHz
Memory clock 1,300MHz
Memory bus 512-bit
ROPs 64

T
here was still an 
argument for opting 
for the Nvidia GTX 
780 when AMD first 

launched the R9 290. Sure, 
the reference Radeon card 
just about had the edge 
when you totted up all the 
benchmarking results, and 
was a fair bit cheaper too, but 
that loud, ropey fan and the 
fact it was regularly running 
at 93°C made the GeForce a 
more tempting purchase.

Rolling its eyes at the hot 
mess AMD had made of the 
reference cooler, here comes 
Sapphire with a much cooler, 
quieter and slightly quicker 
card to really take the heat off 
the second-tier Hawaii GPU.

the gaming performance 
combined with a pretty decent 
price tag, but it certainly gave 
people a reason to go green. 
The thoroughly impressive 
Tri-X cooling array though 
means that at this price there 
is only one winner.

There’s a rigid metal plate 
covering the GPU side of the 
PcB, which will help dissipate 
some of the heat itself, and 
bolted onto that are a pair of 
heatsinks: a larger one above 
the GPU and a smaller one 
above the power componentry. 
Five 10mm fat copper pipes 
drag the heat from the cooling 
block on top of the Hawaii chip, 
and three quiet fans spinning 
atop it all push cool air across 
the huge number of aluminium 
fins of the heat sinks.

All this means that the top 
temperature of the reference 
card has dropped to a mere 
76°c. Which is cooler than the 
idle temp of the reference 
cooler. colour us impressed on 
this front.

The inevitable trade-off is 
that this overclocked Sapphire 
edition of the card is quite a 

bit more expensive than 
a reference card. Slightly 
over £300 for a card that 
generates this sort of graphics 
power would be just about 
reasonable, but push that up 
to the £380 Sapphire is asking 
for the Tri-X and it starts to 
sting a little. That’s still the 
same sort of price as the 
standard GTX 780 though, and 
this AMD GPU beats Nvidia’s 
GK110 in that configuration.

You’ve got to hand it to 
Sapphire – it’s taken a great 
AMD GPU and given it a loving 
home with a cooler to protect 
it. This is the finest R9 290 
we’ve seen, and certainly the 
quietest too. n Dave James

A great chip given the right cooling 
treatment. Maybe it’s time someone  
else started making AMD’s coolers…

Features 
Performance 
Value  

SAPPhiRe TRI-X R9 290
The coolest and thus quietest Hawaii card we’ve seen so far
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Technical analysis
The benchmark results show that 
Sapphire’s extra GPU and memory 
overclocks do little to boost actual 
gaming performance. They do show that 
the brilliantly engineered Tri-X cooling 
array drops the card’s operating 
temperature by almost 20°C compared to 
AMD’s reference cooler. This means that 
it won’t deafen you whilst you play.
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Gaming laptops aren’t quite the exclusive systems they once were…

are offered in a more svelte 
form at a price that won’t have 
you reaching for a stiff drink. 
The Acer Aspire V5-552P falls 
deftly into this latter camp. 
Here is a machine that isn’t 
really pitched at gaming at all, 
but is potentially attractive 
if you already have a proper 
gaming desktop and simply 
want something more portable 
that doesn’t cost the Earth.

Nearly ultra
The V5-552P’s thin design, 
absence of an optical drive, 
option for a touchscreen 
display and lightweight 
construction mean it’s not a 
million miles away from Intel’s 
Ultrabook specification. 
Nonetheless, there are a 
couple of reasons why it 
doesn’t bear the Ultrabook 
badge. The first is the lack 
of an SSD; Acer has instead 
equipped the system with 
a more capacious spinning 
platter drive – a fairly healthy 
1TB model – that gives you 
plenty of room for work, 
movies and a decent swathe of 
games. The other reason is a 

VITAl STATISTIcS
Price £599
Manufacturer Acer
Web www.acer.co.uk
CPU AMD A10-5757M 2.5GHz
Memory 6GB DDR3
Graphics AMD Radeon HD 8650G 
Display 15.6in, 1366 x 768
Storage 1TB 5,200rpm HDD
Dimensions 382 x 256 x 20mm
Weight 2.2kg

W
hat does a gaming 
laptop mean to 
you? If the first 
thing that lumbers 

into your mind is a super-
heavy, super-pricey Alienware 
or a slightly cheaper, slightly 
uglier Clevo, then you 
certainly won’t be alone. That 
is the conventional wisdom 
after all – the power of a 
desktop PC crammed into a 
slightly smaller chassis that 
makes as few compromises 
as possible when it comes to 
game settings, screen quality 
and resolution.

However, there is another 
take on gaming laptops, 
whereby less power and 
modest gaming capabilities 

little more pivotal though – it 
uses an AMD processor.

The A10-5757M does the 
majority of the hard work here, 
and while its default frequency 
of 2.5GHz isn’t too exciting, it 
will turbo up to a respectable 
3.5GHz under pressure. This 
core is also responsible for the 
machine’s graphics prowess. 
We would have loved to say 
that this is a Kaveri-based 
system, but AMD’s next-gen 
laptop chips won’t be with us 
for a while yet because its 
current mobile offerings are 
selling so well. No, this is a 
Richland APU, but don’t be 
put off. The machine is still 
capable enough in games if you 
dial down the settings a little, 
and it handles more mundane 
tasks capably (allowing for the 
lack of an SSD, of course).

The V5-552P is quiet in 
normal use, though the fan can 
kick in while gaming, and when 
it does, it can be distracting. 
On average, however, it’s much 
quieter than most gaming 
laptops. The keyboard is 
comfortable to use, as is the 
touchpad – although, as ever, 

you should grab a mouse for 
prolonged use. The only design 
decision we struggled with 
was the placement of the 
power button on the left-hand 
side of the machine, which led 
to us accidentally turning it 
off on a couple of occasions.

The TN screen suffers 
from the usual viewing angle 
problems. It’s fine for gaming 
and normal day-to-day tasks, 
but photographers and video 
buffs may want to look for a 
laptop with an IPS screen. The 
battery lasts just over four 
hours when playing back video, 
so this is a machine that will 
last when you’re away from 
the mains. n Alan Dexter

A decent example of how much better 
mainstream laptops have got at gaming.  
A capable system at a reasonable price.

Features 
Performance 
Value  

£599  lAPTOP

ACer ASPIRE V5-552P

Acer Aspire V5-552P
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Technical analysis
This isn’t a gaming machine, but we’ve 
pitched it against gaming laptops so 
you can see how much the gap is closing. 
These figures are at the highest image 
settings and each laptop’s native 
resolution. This doesn’t paint the Acer in 
a very good light, but drop the settings to 
medium and you’ll hit a solid 30FPS in 
BioShock Infinite and 36FPS in GRID 2, 
both of which are eminently playable. 

DirectX 11 tessellation performance

DirectX 11 gaming performance (Ultra)



showing off ‘working’ versions 
of gesture recognition, 
etcetera, I was maybe being a 
little generous. Our PCs, 
monitors and 3D cameras may 
now be able to recognise 
gestures, but they still can’t 
translate them into anything 
useful or dynamic on-screen, 
so thank the maker touch is 
such a mature interface. 

Sadly, though, that’s only 
true on phones and tablets. 
On desktops and laptops, 
touch is an unpleasantly laggy 
process. The day we get 
one-to-one correlation 
between the sweeps of our 
fingers and the swoops on our 
desktops will probably also be 
the day Intel understands the 
concept of a good end-user 
experience.

Tilt and touch
Samsung’s S24C770T is 
therefore probably already 
on a hiding to nothing, but the 
physical setup was the first 
thing that drew me to it. That 
sliding tilt stand, which allows 
it to drop towards your desk 
like a technical drawing board, 

vITal STaTISTICS
Price £450
Manufacturer Samsung
Web www.samsung.com
Size 24-inch
Resolution 1,920 x 1,080
Response time 5ms (Grey -To-Grey)
Technology Mva
Connections 2x HDMI
Backlight lED
Input 10-point touch

a
fter Christmas, I 
spent some time in 
Vegas dallying with 
AMD and its Kaveri 

chips, Nvidia and its G-Sync 
monitors, Valve and its 
Steam Machines, and Intel 
and its perceptual computing 
interface shizzle. Intel wants 
us to get excited about waving 
at screens with built-in 3D 
cameras that recognise our 
facial expressions, moods and 
deepest, darkest desires. Intel  
was showing off working 
versions of this at CES.

So why is Samsung pursuing 
such an outdated technology 
as touch? I mean, who wants to 
stroke a screen when you can 
just waggle your digits at it? 
Well, when I said Intel was 

makes it more intriguing than 
most touchscreen displays. 
Push your mouse and keyboard 
aside, slide it towards you and 
push the screen down, and it 
almost becomes a powerful, 
desk-based tablet. almost. 

Unfortunately the Windows 
interface lags behind any 
touch, whether that’s moving 
down a website or flicking 
through your Windows 8 apps. 
Brushstrokes track sluggishly 
and inorganically in artRage, 
and shifting folders and 
windows around your screen 
remains an unpleasantly 
elastic experience.

and it’s those touch 
capabilities that add the vast 
price premium to this 24-inch 
IPS screen. £450 is a huge 
amount of money, especially 
considering it’s not even 
particularly good as a standard 
monitor There’s a grittiness to 
the panel, which is there 
because of the touch tech, and 
the shiny cover over the top of 
it means it’s hugely reflective 
in any room that isn’t pitch 
black. Even then, you’ll see 
your face mirrored in the glow 

of the backlight. 
There’s also a noticeable 

amount of inverse ghosting 
when you’re shifting stuff 
around the screen. The black 
levels are pretty poor, and the 
contrast is a way off, too. This 
isn’t something we’re used to 
from Samsung’s traditionally 
excellent panel technology, 
but clearly it as had to 
compromise in order to please 
the touchy-feely crowd.

If the S24C770T was a 
better monitor and not so 
expensive, with the touch tech 
there as a neat extra feature, 
we’d be more impressed. as 
it is though, there’s little to 
recommend it. n Dave James

Not a great touchscreen, which isn’t 
Samsung’s fault. Not a great monitor 
either, which most definitely is.

Features 
Performance 
Value  

SAMSuNG S24C770T
a flexible monitor for those that want to go hands-on
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This DinoPC Mini Ultimate is 
the result of that initiative  
to get people behind the small 
form factor machine, and its 
sleek, matte black lines have 
sold it to me. To be fair, the 
components inside and the 
gaming performance it offers 
might have had something  
to do with that, too.

While the Aerocool chassis 
isn’t the smallest, we like the 
way it enables the Gigabyte 
mATX board to be mounted 
horizontally, and minimises the 
rig’s footprint. Put the Mini 
Ultimate under your desk and 
you’ll barely notice it, thanks 
to the combination of that 
mATX chassis and the low 
decibel level of the entire 
machine as a whole.

So, what else is hiding inside 
the squat chassis? There’s that 
mATX Gigabyte Z87 board, 
comfortably running the Core 
i5-4670K at a relatively 
moderate 4.3GHz overclock. 
Matched with that are a pair of 
8GB Corsair RAM sticks 
running at 1,866MHz and  
a 256GB Plextor SSD. For 
mass storage concerns there’s 

viTAl STATiSTiCS
Price £1,499
Manufacturer DinoPC
Web www.dinopc.com
CPU intel Core i5-4670K
Motherboard Gigabyte Z87MX-D3H
Memory 16GB Corsair vengeance 
Pro @ 1,866MHz
Graphics Nvidia GTX 780 Ti
Storage 256GB Plextor M5S SSD, 
2TB Seagate HDD
Chassis Aerocool Dead Silence Cube
Warranty 1 year parts, 3 years labour 

S
mall form factor 
doesn’t necessarily 
mean a PC that’s little 
enough to lose down 

the back of the sofa. 
Sometimes, simply having  
a gaming machine that doesn’t 
take up an entire room is 
enough, and that’s something 
Nvidia is trying to push at the 
moment. It threw a bunch  
of marketing capital behind 
system integrators across 
Europe in something it called 
the ‘Art of Gaming’, which 
involved packaging the latest 
game bundle (yes, Nvidia  
is back offering actual games 
instead of F2P credits) along 
with some green decals.

a full 2TB of spinning platter 
goodness in there too, ready 
for your media and Steam 
library overspill. You know it’ll 
happen every time it has 
another bloody sale…

Something’s missing...
What could be missing from 
that specs list? What else 
might you expect to find in 
a machine with a big, green 
Nvidia decal breaking up its 
matte black front? it’s only 
got a GTX 780 Ti in there, 
perfectly lined up with the 
Perspex windows on the 
side of the Aerocool chassis 
to show it off in its glowing 
green, chromium-plated glory.

Performance-wise, 
inevitably, it’s the Nvidia GPU 
that steals the show. As 
expensive as it undoubtedly  
is, it’s the fastest single GPU 
card around and keeps the 
AMD R9 290X firmly in second 
place. You’d be hard-pushed to 
get this rig performing 
anywhere near as quietly as  
it does with the blowhard 
Radeon card getting all hot 
and bothered inside it.

in games, the Mini Ultimate 
performs at around the same 
level as the more expensive  
PC Specialist vanquish 540GT 
that we checked out last issue, 
and does so in a more svelte, 
quiet chassis. The only thing 
it’s really missing is the 
straight CPU performance  
of the overclocked i7-4770K 
that the PC Specialist rig 
sports, but in-game that barely 
registers at all.

So, while the Nvidia decals 
may not be your cup of tea (and 
i’m sure they’ll peel off easily 
enough with a little warm, 
soapy water), the gaming 
performance of this rig surely 
will be… n Dave James

A great little rig, with a fairly sensible price 
given the extreme GPU choice. It’s pretty 
mini, and close to being Ultimate, too.

Features 
Performance 
Value  

Not the tiniest of small form factors, but the mATX scale has plenty to offer

DinoPC Mini Ultimate
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Metro Last Light (MIN) FrAMES PEr SECoND: hIGhEr IS bEttEr

DINoPC MINI 
ULtIMAtE (11) 29

PC SPeCiAliST 
vANqUiSH 540GT (9) 29

SCAN
3XS veNGeANCe 780 (13) 28
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technical analysis
The DinoPC is smaller and cheaper than 
the rigs we’ve compared it to, but aside 
from the kicking the Core i5 gets from the 
two Core i7 processors in the CPU tests, 
the Mini Ultimate gives a good account of 
itself. Don’t forget that it’s a stock-clocked 
GTX 780 Ti, so it will be able to pull away 
from the 3XS rig’s overclocked GTX 780.

Cinebench r11.5 INDEx SCorE: hIGhEr IS bEttEr

DINoPC  
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PC SPeCiAliST 
vANqUiSH 540GT 9.53
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vANqUiSH 540GT (27) 40.3
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CPU rendering performance

Directx 11 tessellation performance

Directx 11 gaming performance
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Vector 150, this performance 
SSD has 12 per cent of its 
total accessible area set for 
over-provisioning to help its 
Indilinx Barefoot 3 memory 
controller perform at full 
sprint, which means Windows 
sees 223GB of storage once 
you’ve formatted the drive.

Unlike the Vector 150, this 
SSD comes with a three-year 
warranty rather than five, 
and a lifespan of 20GB/day 
for three years. That’s quite 
a trade-off for increased 
performance if you’re a 
potential buyer with a fistful 
of crumpled notes, so the 
salient question is: just what is 
the difference in performance 
between the two?

Well, this SSD boasts 
sequential read and writes of 
545MB/s and 525MB/s – just 
5MB/s slower in each than its 
illustrious stablemate. While 
those numbers prove to be 
reassuringly optimistic in 
practice, during our own 
benchmarking process we 
found the performance gap to 
be extremely marginal. The 
Vertex actually posts higher 

VITal STaTISTIcS
Price £142
Manufacturer OcZ
Web www.ocztechnology.com
Capacity 240GB
Memory Toshiba 19nm Mlc NaND
Controller Indilinx Barefoot 3
Interface SaTa 6Gbps
MAX IOPS 95,000

B
ack in January, we 
were really impressed 
by OCZ’s Vector 150 
SSD. The troubled 

company’s first drive since it 
rose like a phoenix from the 
financial flames (courtesy of 
a $35 million Toshiba buyout) 
made reliability its point of 
emphasis, underlined by a 
five-year warranty and a 
purported 50GB/day lifespan 
for five years. That reliability 
made the Vector 150’s 
read-write performance 
all the more impressive, 
knocking on the door of 
500MB/s territory for both.

This Vertex 460 is very 
close approximation of a 
thoroughbred Vector 150, 
constructed with a tiny bit 
more frugality. like the 

sequential read times than its 
pricier cousin, and this drive 
comes close to matching the 
Vector 150 in both synthetic 
benchmark programs and 
real-world file transfers. 

Go steady when eyeing 
those sequential times, though 
– these are used in companies’ 
promo campaigns because 
they yield big numbers, but 
your system will hardly ever 
ask an SSD to perform them. 
It’s better to look at the 4K 
random write time: in this 
drive’s case, a respectable 
75.89MB/s that’ll still feel 
zippy when running your OS 
install on it, but does lag 
behind the Vector 150 and 
Samsung’s 840 Evo drive. 

Real reliability
Exactly what is the hardware 
difference that explains the 
disparate reliability ratings 
from OcZ? The answer is, very 
little. Both drives use the same 
memory controller and NaND 
modules, with the Vector’s 
Barefoot 3 clocked slightly 
higher at 397 MHz to the 
Vertex’s 352 MHz, and the 

Vector’s parts are checked and 
tested with a bit more vigour in 
to guarantee a longer lifespan. 

If your budget can’t quite 
stretch to the Vector 150, this 
is an excellent alternative. 
after all, are you really going 
to be writing 20GB of data 
onto your SSD every day? 
We reckon that by just telling 
Windows not to thrash it 
with unnecessary scheduled 
defrags and prefetch, you’ll 
get all the longevity and 
reliability you need at a price 
that would have prompted ugly 
scenes in stores a couple of 
years ago, when performance 
SSDs still came with a mighty 
mark-up. n Phil Iwaniuk

Not as safe a pair of hands as the Vector 
150, but the price difference is considerably 
bigger than the performance gap.

Features 
Performance 
Value  

OCZ VErTEx 460 SSD
an affordable drive based on the impressive Barefoot 3 controller
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Technical analysis
Don’t place too much emphasis on that 
impressive sequential read performance 
– it’s the SSD equivalent of a party trick. 
The 4K random write is a much more 
common real-world task, and it displays 
the real performance gap between the 
cheaper Vertex 460 and its rivals within 
the OCZ camp, and outside at Samsung.

AS SSD MeGAByTeS PeR SeCOND (hIGheR IS BeTTeR)

OCZ VeRTex 460 509

OcZ VEcTOr 150 497

SaMSuNG 840 EVO 494
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Sequential read performance:
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indulgent review intro? Yup. 
The problem is that projectors 
are pretty inflexible. In our 
opinion, they are no good for 
daytime viewing – even the 
brightest ones will struggle.

They’re also tricky to set up, 
require a projection surface, 
and need some distance 
between the surface and 
beamer. If you own a dedicated 
cinema room, that’s dandy. If 
you don’t, it’s going to be a 
challenge to achieve a setup 
that doesn’t create clutter. 

This is precisely where the 
BenQ W1500 comes in. Thanks 
to its wireless HDMI 
functionality, you have a whole 
new world of options when it 
comes to installation. No 
longer do you need cable 
connectivity to the playback 
device – namely your PC. 
Instead, you merely plug 
BenQ’s wireless dongle into 
your computer, select 
‘Wireless’ from the projector’s 
sources and configure the 
display as you would any other.

Well, almost. With our AMD 
Radeon test card, we couldn’t 
achieve an extended display 

vITAl sTATIsTICs
Price £1,400
Manufacturer BenQ
Web www.benq.co.uk
Projector type DlP
Resolution 1,920  x 1,080
Brightness 2,200 lumens
Contrast 10,000:1
Colour wheel 6-segment, 50Hz
Extras Wireless HDMI, 3D support

T
rade-offs. That’s 
typically what display 
technology is all about. 
Fancy crazy-high 4K 

resolutions, or maybe 
ultra-fast refresh? Bottom 
line: you can’t have it all. If 
anything, that applies more  
to projectors than any other 
display type. 

On the plus side, there is 
certainly nowt as cinematic  
as a projector. Forget your 
60-inch curved-screen HDTvs, 
they don’t even come close 
– which is intriguing, given the 
fact that a full 1080p beamer 
can be had for less money than 
premium HDTvs. But hark, is 
that the clip-clop of a proviso 
trotting happily in the 
direction of this baggy, 

setup. The W1500 would only 
hook up wirelessly as the sole, 
primary display. Pity.

Signal strength
There is another problem: 
signal strength. The wireless 
HDMI link really only works 
line-of-sight in the same room. 
You may be able to achieve a 
link with the two devices in 
different rooms, but the video 
is blocky and ugly due to low 
data rates at distance. That 
aside, with good signal, the 
wireless image quality is 
flawless and – critically – 
indistinguishable from using  
a physical HDMI cable.

As a 1080p DlP projector, 
the W1500’s picture is 
amazingly crisp and packs 
plenty of high-contrast pop. 
Recently, affordable 
projectors have improved and 
the W1500 looks good for its 
2,200 lumens and 10,000:1 
contrast ratio. Fire up some 
really well-encoded 1080p 
content, something like The 
Dark Knight Rises on Blu-ray, 
and you’ll wonder if you ever 
need to go to the cinema again. 

The downside – one of those 
trade-offs we mentioned – is  
a fair dose of the dreaded DlP 
rainbow effect. For that you 
can thank the 50Hz,6-segment 
colour wheel. A 120Hz wheel 
would be preferable. That said, 
not everyone can detect the 
flashes of colour involved with 
the DlP rainbow effect.

All of which makes the 
W1500 a bit of a mixed bag. It 
sports tonnes of features – we 
haven’t even had space to talk 
about its 3D support – but at 
this price point there are 
certainly better choices for 
pure image quality. You pays 
your money. You takes your 
choice...n Jeremy Laird

Wireless HDMI connectivity has some 
limits. There is a seriously cinematic 
image bar a bit of rainbow effect.

Features 
Performance 
Value  

BenQ W1500
What’s wireless HD projection worth to you?

BenQ W1500
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into submission by force-
feeding it cooling fluid, then 
replenishing that fluid as 
needed, but we’re still not 
quite on Easy Street in liquid 
cooler installation terms. It’s 
more like Well, That Wasn’t So 
Bad I Guess Avenue. 

The H105 uses the same 
installation method as its 
progenitors, requiring you to 
screw in a backplate under 
your CPU, install the pump in 
your case and secure it in place 
using thumbscrews. The first 
stage is a breeze, even with the 
moveable mounts to facilitate 
installation on both AMD and 
Intel boards (check out that list 
of compatible chipsets in the 
specs), and since the pump unit 
itself is nice and small, there’s 
plenty of room for your clumsy 
fingers to manoeuvre.

Reservoir hogs
Once you pick up the radiator, 
the trouble begins. At 38mm 
thick, its heat dispersion is 
certainly better than that of 
older models, but it’s a space 
hog. I managed to install it 
in a mid-tower Corsair 600T 

vITAl STATISTICS
Price £95
Manufacturer Corsair
Web www.corsair.com
Fan speed 800-2,700 RPM  (+/- 10%)
Radiator dimensions  
272.5 x 120 x 38mm
Fan dimensions 120 x 120 x 25mm
Noise level 37.7dBA
Power draw 0.34A
Compatibility Intel lGA 1150, 1155, 
1156, 1366 and 2011; AMD FM1, FM2, 
AM2 and AM3

C
orsair’s newest 
self-contained liquid 
CPU cooler riffs on last 
year’s Hydro H80/

H100 designs with a radiator 
thickened from 25mm to 
38mm, and a pair of 120mm 
fans dropped in. It certainly 
looks like a more substantial 
cooling solution than older 
Corsairs, but with Antec’s 
latest Kuhler (opposite) 
breathing icy chills down its 
neck at the same price point, 
those revisions need to add 
up to real performance gains.

like its stablemates, the 
H105 is relatively easy to 
install. Gone are the days of 
wrestling an octopus of tubes 

chassis by removing the top 
case fan, installing the radiator 
inside the case and the two 
240mm fans outside it, and 
replacing the top mesh over 
the fans. In anything smaller 
than a full-size tower, there 
simply isn’t room to house 
both the radiator and fans 
within the case. If you want 
a push-pull four-fan config – 
where two fans above the 
radiator suck air in and blow 
it through to the other two, 
which blow it into the case 
– an XXl case is a necessity. 

We encountered a strange 
issue in our testing that meant 
both fans wanted to run at 100 
per cent speed all the time, but 
it was easily remedied in the 
BIOS settings. Just as well, as 
these aren’t the stealthiest 
blowers on the market. With 
the H105 at full RPM, your PC 
sounds like a commercial jet 
taking a nosedive, and even 
below 50 per cent the noise is 
noticeable. The eerily silent 
fans fitted to Antec’s Kuhler 
H2O 1250 don’t help Corsair’s 
cause, but although it didn’t 
bring idle temperatures below 

the Kuhler’s balmy 26°C in 
our test machine, the Corsair 
does keep load temps much 
cooler, and returns to idle 
temps quicker after periods 
of maximum load, too. In fact, 
you can run the fans below 
20 per cent and still get idle 
and load readings comparable 
with a good air cooler running 
at a higher RPM. 

The Hydro 105’s strengths 
and weaknesses are an 
inverted mirror image of the 
Antec’s – if you want quiet fans 
and low idle temps, plump for 
the H2O 1250. For an easier 
installation and better heat 
dispersal, here’s your number 
one fan. n Phil Iwaniuk

Well-designed installation parts make 
the pump a pleasure to fit, but that hefty 
radiator unit won’t fit in all mid-tower cases.

Features 
Performance 
Value  

CoRsAIR HyDRO H105 
Unlike Bieber and Bitcoin, Corsair begins 2014 with more fans than ever
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Technical analysis
Corsair’s beefy liquid cooler disperses 
heat at an impressive rate, outperforming 
Antec’s offering by a long way when 
returning to idle temps after running the 
CPU at max load. While it can’t quite beat 
the 1250 for chilly idle temperatures, the 
105 does keep load temps lower.

i7-3770K @ 3.5GHz DeGRees CenTIGRADe: loWeR Is beTTeR

CoRsAIR H105 28

AnTEC KUHlER 1250 26

REFEREnCE AIR 
COOlER 34
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i7-3770K @ 3.5GHz DeGRees CenTIGRADe: loWeR Is beTTeR
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AnTEC KUHlER 1250 39
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COOlER 55
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i7-3770K @ 3.5GHz seConDs: FAsTeR Is beTTeR
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it vertically, with your mobo 
still fixed inside your case and 
the backplate-side case panel 
removed. You know, the 
convenient way. 

You’ll need to remove your 
mobo from the case and lay it 
on top of the backplate on a 
flat surface, while praying to 
the gods that by doing so, you 
don’t accidentally dislodge one 
of the screws and have to start 
over. Then it’s time to mount 
the cooling block, hoping that 
all the loose moveable parts 
stay in the desired Intel or 
AMD position as you do so. 
Then simply screw in the 
mounting screws, crossing any 
spare fingers that the block 
doesn’t twist loose from its 
cradle during the process.

What are ergonomics?
Even if it was plain sailing after 
that, you’ve basically had to 
disassemble your machine to 
get this far. Corsair’s Hydro 
H105 cooler requires nothing 
of the sort, and while its list of 
compatible chipsets isn’t quite 
so long, you’re unlikely to be 
splashing out on a £100 cooler 

vITAl sTATIsTICs
Price £95
Manufacturer Antec
Web www.antec.com
Fan speed 600-2,400RPM
Radiator dimensions  
280 x 120 x 27mm
Fan dimensions 120 x 25 x 27mm
Pump unit height 26mm
Tubing length 300mm
Compatibility Intel lGA 775, 1150, 
1155, 1156, 1366 and 2011, AMD AM2, 
AM2+, AM3, AM3+, FM1 and FM2

W
e’re level-headed 
sorts here at PCF. 
Being surrounded 
by temperamental 

tech every day of our working 
lives, we’ve developed a kind 
of Zen-like state in response, 
channelling our inner peace 
whenever… dammit, why 
won’t this screw just screw in? 

I want to hurt this cooler, 
and I’ll tell you why – because 
it bends over backwards to 
accommodate every chipset 
in production since victorian 
times, and in doing so makes it 
nearly impossible to install it 
on any of them on your own.

First, the backplate doesn’t 
stay in place if you try to install 

for a seven-year-old Intel 775 
chipset in the first place. There 
are even bigger problems – as 
with the Corsair cooler, the 
Antec’s radiator and fans 
are too chunky to fit in most 
mid-tower cases, as they’ll 
clang against your memory 
and mobo heatsink. 

Unlike the Corsair’s design 
though, the Kuhler H2O 1250 
features two pump units 
above each fan, already 
mounted to the radiator. It’s an 
interesting twist on the 
self-contained liquid cooler 
that yields performance gains, 
but there are two big concerns: 
firstly, the fans aren’t 
replaceable, so you’ll need to 
RMA the whole unit if one fails, 
and secondly, you can’t install 
the radiator inside the case 
and the fans outside. And 
unless you’ve got a full-size 
tower case, low profile 
memory and mobo heatsinks, 
you can’t install it inside. 

Antec is clearly chasing 
performance over practicality 
with this model, and the really 
frustrating thing is that it 
performs pretty well. Idle 

CPU temps are cool enough to 
touch at 26°C, and don’t veer 
above 39°C under max load. To 
top it all off, the fans operate 
in near silence, even at higher 
RPMs. Unfortunately it’s less 
dynamic in terms of peak-to-
idle performance, taking 
almost four minutes to chill 
the chip to its idle temperature 
after heavy operation.

If you got home and saw it 
already installed in your rig, 
you’d be impressed, especially 
if you’re into customising its 
lED colours (yep, that’s a thing 
now), but with so many hurdles 
to jump during the installation 
phase, it’s difficult to warm to 
this cooler. n Phil Iwaniuk

Great temperatures and an interesting 
dual-pump design, but there are 
pacemakers that are easier to install.

Features 
Performance 
Value  

Antec KUHlER H2O 1250
Good things come in small packages…

Antec Kuhler H2O 1250
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technical analysis
Antec’s new liquid cooler performs 
admirably against the Corsair Hydro 
H105 at the same price point, only losing 
significant ground in heat dispersal 
time. If you can brave its fiddly install 
and have room to house the fans, the 
temperatures speak for themselves. 
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Hardware Review

Corsair  
Obsidian 250D 
£73   www.corsair.com

The Obsidian name kinda tells you all 
you want to know about this 
mini-ITX Corsair chassis: it’s as black 
and solid as the titular igneous rock. 
It’s very much a case of function over 
form, and all the better for it. That 
doesn’t mean it’s unpleasant to 
behold, but the 250D is designed to 
be as robust and easy to build in as 
possible, first and foremost.

It’s also been put together with 
the knowledge that a compact 
chassis needs efficient cooling. The 
layout has the PSU and HDD trays on 
the base of the case, with the 
mini-ITX motherboard mounted 
horizontally on a tray above them 
both. There’s a decent gap between 
the mounting points and the front of 
the 250D, which allows space for 
both a full-length graphics card and 

Antec 
ISK 600
£53   www.antec.com

Antec’s ISK 600 is the cheapest 
chassis on these pages, and it does 
indeed look basic in comparison with 
the intelligent Corsair design and 
the Lian-Li’s swept-back aesthetics. 

It’s eminently functional, though. 
You can put a standard size power 
supply into the box but you won’t 
find space for the extended über 
PSUs or the mountings for the sort 
of small form factor supplies 
required by the Lian-Li case. Slightly 
unusually, the PSU is mounted right 
behind the front panel, drawing cool 
air in from the front vents and 
exhausting the hot air out the side.

The ISK 600 sits somewhere 
between the 250D and the PC-Q30 
in scale, and is very much riffing on 
the Shuttle boxes of yore. It’s big 
enough to house as long a graphics 

vITAL STATISTICS
Dimensions 351 x 277 x 290mm
Expansion slots 2
I/O ports 2x USB 3.0, HD audio
VGA support Up to 300mm
Drive bays 1x ODD, 2x 3.5-inch, 2x 2.5-inch

Features 
Performance 
Value   
Overall   

a hefty PSU should you so desire,  
as well as the cabling for both.

The PCIe power connections on  
a lengthy GPU might be a bit of an 
issue if you add an optical drive  
to the mix (the drive tray would sit 
directly above any power sockets 
mounted on the side of the board 
rather than at the end), but to keep 
such beefy hardware chilled, Corsair 
has added a 140mm intake fan at the 
front and a side-mounted 120mm 
exhaust fan on the opposite side  
to the GPU position.

You can remove the sides and roof 
of the 250D to make installation  
as simple as possible, opening things 
up to access the motherboard area. 
Take out the optical tray and you’ve 
got almost completely unfettered 
access to the innards. 

The Obsidian 250D may not have 
the stylish good looks of the EvGA 
Hadron Air, but you can’t fault its 
classic Corsair design and build 
quality. You’re certainly going to lose 
less finger flesh building a machine 
into it, too... n
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vITAL STATISTICS
Dimensions 369 x 260 x 195mm
Expansion slots 2
I/O ports 1x USB 3.0, 1 x USB 2.0, HD audio
VGA support Up to 317.5mm
Drive bays 1x ODD, 3x 3.5-inch, 2x 2.5-inch
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Lian-Li 
PC-Q30
£86   www.lian-li.com

Lian-Li makes some interesting 
chassis, but I have to admit I’ve not 
been a massive fan of its echoey,  
brushed aluminium designs in the 
past. You have to give it to the 
Taiwanese company though, it has at 
least tried to do things differently 
here – even if the name is about  
as boring as a sand worm.

The swept-back design and 
Perspex front immediately make 
your mini machine look like  
a presentation case, but if you’ve got 
some funky wee components inside 
that’s not necessarily a bad thing. 
The mobo mounts on the rear wall, 
just above the only active cooling  
in the chassis: a 140mm fan set in  
a compartment behind the board. 

The cooling is the biggest concern 
with the Q30. You’re restricted to 

using low profile air coolers – no 
water cooler will fit inside the tight 
confines of this chassis – and 
despite the vents on three sides, 
you’re not going to get much in the 
way of airflow across any of the 
components. However, considering 
you’re going to be restricted on the 
capacity of your PSU (SFF jobbies all 
the way here) and the length of your 
graphics card, chances are the 
components inside aren’t going to be 
generating a huge amount of heat.

I’ve been talking a lot about 
restrictions, and that’s what this 
form-over-function design demands. 
The other cases here don’t really put 
any limitations upon what you build 
your mini-ITX machine with, aside 
from the requisite motherboard 
form-factor itself. Still, frustratingly 
restrictive layout aside, I can’t help 
but have a certain soft spot for this 
odd little case. It’s rather expensive 
and not particularly accommodating 
to a serious gaming build, but that 
swept-back design retains a certain 
amount of panache. n Dave James

Features 
Performance 
Value   
Overall   

Features 
Performance 
Value   
Overall   

card as you would care to put into  
a mini-ITX mobo, and has more space 
for a GPU than the other two chassis. 

It’s pretty easy to build into and 
offers excellent motherboard 
access once the noise-dampening 
HDD drive tray has been lifted out  
of the top. The cooling performance 
may be one issue though as there is 
only a single 120mm fan on the rear 
to work in conjunction with your CPU 
cooler. However, you could drop  
a 120mm liquid chiller into the box 
and mount it on the rear without too 
much concern. Although the rig’s 
ambient temperature could become 
an issue without an air cooler 
creating airflow through the chassis. 
With the brushed aluminium sleeve 
slotted on, there are only two vents 
on the case near the front – one for 
the PSU and the other for the GPU.

The ISK 600 isn’t going to win any 
style awards thanks to its plastic 
front panel and cheap-looking 
power/reset switches, but if you’re 
on a budget, it will still allow you to 
build a proper mini gaming machine. n 

vITAL STATISTICS
Dimensions 300 x 223 x 357mm
Expansion slots 2
I/O ports 2x USB 3.0, HD audio
VGA support Up to 200mm
Drive bays 4x 2.5-inch

“It’s big 
enough to 
house as 
long a 
graphics 
card as 
you would 
care”

Mini-ITX chassis







Nvidia G-Sync 
Phil Iwaniuk discovers that Nvidia’s latest 
technology is more about silky-smooth 
framerates than tepid  ‘90s boy bands

G
etting a high frame rate  
is only half the battle. As 
difficult as that is to read 
after you’ve just dropped a 

small country’s GDP on the latest, 
most aggressive-looking graphics 
card, raw GPU processing power 
alone won’t give you the smooth-
as-butter experience you dream 
about in your most private 
moments (no, not the one with 
Miley Cyrus and the baby oil). Your 
rig can produce all the frames it 
likes, but unless those frames are 
being delivered in perfect 
synchronisation with your 
monitor’s refresh rate, you’re going 
to experience artefacts like screen 
tearing or stuttering. And under 
current technological constraints, 
there isn’t a damn thing your 
graphics card can do about it.

That’s why the boys and girls  
in green have been fiddling around 
with monitors to come up with a 
solution. The fruit of Nvidia’s labour 
is G-Sync, a bit of in-panel circuitry 
that aims to eradicate the current 
catch-22 situation associated with 
vertical sync (Vsync). To understand 
why that’s any kind of big deal,  
we need to get to grips with the 
problem in the first place. 

 TATTereD & Torn 
So then, the Vsync 
catch-22: turn it off and 
you’re gonna suffer 
screen tearing. Turn it 
on and you’re in for  
a stuttering ride unless 
your rig can guarantee 
that it will run at a 
constant 60FPS  
to match your 
monitor’s 60Hz. 

Tearing occurs 
when your monitor and graphics 
card are polling at different rate – if 
your monitor is running at 60Hz and 
your GPU is putting out 100 frames 
per second, for example. Your 
screen is updating itself 60 times  
a second, and each time it does, the 
graphics card has more than one 
complete frame in its buffer, which 
it uses to partially update the 
image. The next time the monitor 
refreshes, your GPU uses the extra 
frames again to overwrite the 
previous partial frames, and so on. 

Because its FPS production rate 
is disjointed with the monitor’s 
refresh rate, the image eventually 
becomes disjointed because it’s 
created by partially rendered 
frames that move on before 

finishing a full image. Picture the 
old slapstick skit where the man 
tries to keep on top of an ever-
accelerating conveyor belt and 
you’ve got the idea.

What Vsync does is lay down 
some rules for your GPU’s frame 
buffer. Specifically, it ensures  
that no frames are moved from the 
back buffer(s) to the frame buffer 
until just after the monitor 
refreshes itself. No partially 
rendered frames, no unfinished 
images, no tearing. Simple.

Except, of course, it isn’t. Under 
Vsync’s rule, if your graphics card 
can’t keep up with the monitor’s 
refresh rate, it gets into different 
kinds of trouble. Let’s say this time 
your monitor is still refreshing at 
60Hz, but your GPU only has the 
grunt to render 50FPS. In this 
scenario, every time the graphics 
card completes a frame in its back 
buffer it has to wait for the screen 
to refresh, so it falls further and 
further behind. In the days of 
double buffers, that meant if a GPU 
couldn’t match the monitor refresh 
rate it was forced to swoop down  
to half of it to remain in sync. Triple 
buffers alleviate that phenomenon 
to an extent, but the fact remains 
that during scenes likely to cause 
major FPS fluctuation, you’ll notice 
an even greater level of stuttering 
because Vsync won’t let your GPU 
deliver frames in its own good time. 

That’s the trade-off with current 
monitor technology – brave the 
tearing, or suffer the stuttering. 
But G-Sync doesn’t want you to 
have to make that call, damn it. 

Ouch! Irritating 
screen tearing  
can ruin your 
gaming sessions

Nvidia’s G-Sync 
gives an irresistibly 
smooth gaming 
experience 
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What it does is turn the whole 
process around on itself, so rather 
than relying on the monitor  
to decide when an image is 
refreshed, it puts all the control  
in the GPU’s capable hands. With  
a few considerable provisos and 
limitations, that is.

Firstly, G-Sync only works with 
Nvidia GTX 650 Ti cards or better. 
If you’re an AMD owner, you’re out 
of luck. The best Team Red can 
manage is a free version for laptop 
screens (see ‘AMD’s syncing 
feeling’). Secondly, the logic board 
is designed to be installed into your 
monitor, rather than your graphics 
card. Currently, if you want to get 
G-Sync working on your system 
you’ll need to do one of the 
following unappealing options: buy 
the Scan-modified Asus VG248QE 
for some £441, buy the logic board 

kit and install it in a VG248QE 
yourself, or wait until later this year 
when the first wave of G-Sync-
capable screens flood the market. 

 SMooThlY DoeS iT 
It seems like a bit of a faff until you 
see G-Sync in action. Racing games 
are turned into the liquid-smooth 
arcade dreams of yesteryear, RTS 
titles are transformed from 
juddering messes to silky scrolling 
sequences that appear pre-
rendered. The bottom line here is 
that when you see G-Sync running 
for the first time, you’ll want it 
running every time you boot up your 
machine. It effectively ruins PC 
gaming by highlighting the tearing 
and stuttering you’ve been putting 
up with all this time.

It’s irresistibly smooth. Not only 
because it eliminates the above 
artefacts so effectively, but also 
because it gives an almost 
intangible flow to any 
3D-rendered sequence that you 
can’t achieve otherwise.  
Even 3D menu navigation  
looks amazing. 

The counterpoint to 
G-Sync’s present, fussy 
hardware requirements and 
pricing premium on 1080p 
monitors is that once you 
have the necessary kit, 
there’s not much hassle 
involved to get it working. Nvidia 
has already released drivers that 
patch in its functionality, and once 

Nvidia’s GPU rival tends to compete 
for the same market share  
by taking a totally different 

approach, so you’ll hardly be surprised  
to learn that AMD’s equivalent of 
G-Sync, which it’s calling FreeSync, 
doesn’t require any financial outlay 
 – hence the name. Nor does it involve 
modding your panel’s circuitry. It’s  
an aggressive marketing stance for AMD  
to take (the rhyme is surely no accident), 
and it aims to pull the rug out from  
under Nvidia’s feet by removing money 
from the equation.

Ready for the caveats? FreeSync only 
works with panels that support  
a variable VBLANK (a refresh command 
that can be issued at non-regular 
intervals), and right now that limits  

it almost exclusively  
to laptop and tablet 

screens. A variable 
VBLANK is pretty useful for 

devices running on batteries, 
because it means they don’t 
have to waste power 

refreshing the screen when 
there’s no new content that  

it needs to be updated with. 
Your existing PC monitor almost 

certainly does not support it.
As for graphics hardware 

itself, AMD’s Kaveri and Kabini 
APUs both support FreeSync,  

as does the newest wave of GPU 
circuitry to hit the market. Like 

Nvidia, AMD already has driver 
support for its tech; it’s hardware 
compatibility that’s holding it back 

from entering the mainstream and 
becoming the new viewing standard. 

So it isn’t yet the money-saving 
alternative to G-Sync that AMD wants  
it to be, but FreeSync’s existence sets 
industry momentum moving in the 
correct direction. When standalone, 
laptop and tablet screens are all fitted 
with one or the other as standard, and 
every APU and graphics card out there 
can run the command, then we’re talking 
– and competition between the two will 
drive the rate of progress towards that 
scenario at a faster rate.  We can't wait 
to see what happens. n

they’re installed, you need only 
fiddle with a couple of options  
on the Nvidia control panel.

The first port of call is to make 
sure your monitor is set to its 
maximum refresh rate, and its 
resolution is set at 1080p (higher 
resolution support is on the way 
later in 2014, Nvidia says). Then pop 
over to the ‘Manage 3D Settings’ 
option and set the Vsync setting to 
G-Sync. Et voilà – smoother gaming 
than you dared dream about.

There are obvious concerns with 
this tech – while one side of the 
monitor market pushes towards 
ever-increasing native resolutions 
and a near future in which 4K is the 
standard, Nvidia – in the short term 
at least – is pulling in the other 
direction by fitting its latest tech  
in a 1080p screen that costs as 
much as most 1440p models. Keep 

your eyes open over the coming 
months and years as prices of both 
G-Sync logic boards and high-res 
screens drop, instead of rushing out 
and becoming an early adopter. 
When 1440p screens and higher are 
fitted with G-Sync as standard, PC 
gaming will take a big leap forward. 
Right now, Nvidia’s just letting us 
know that it’s squatting in 
preparation for that jump. n

AMD’s 
syncing 
feeling 
Could AMD’s FreeSync 
leave Nvidia’s G-Sync 
quivering in its boots?

Proof that G-Sync 
is indeed a shiny 
new technology

“It’s irresistibly smooth. It gives  
an almost intangible flow to  
any 3D-rendered sequence“
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Builder
 O

ne of the joys of 
owning a PC is that 
you can upgrade it as 
you go. Need higher 
frame rates in games? 

Drop in a newer graphics card. 
More power elsewhere? Grab  
a new processor or go for that 
old favourite: a memory boost. 
There’s a wealth of upgrades 
that can transform your machine, 
and you can change slowly over 
time to suit your budget, so you 
rarely have to suffer a sluggish 
rig for long. Every now and then, 
the best possible upgrade is to 
dump your current rig and start 
afresh by building a whole new 
machine from scratch.

What sort of machine should 
you build, though? Which items 
are important? Which work well 
together? How much should you 

be budgeting for? That’s a lot of 
questions, and to get the right 
answers means having to go and 
research all the current trends in 
order to make the best decision. 
Before you do that, though, take  
a look to the right. You’ll discover 
that we’ve taken the hard work 
out of the equation and presented 
you with three machines that fit 
three different budgets.

On these pages are our usual 
recommendations for putting 
together a budget, mainstream 
and silly high-end machine. These 
all include a screen in the ticket 
price, but over the next few pages 
we’ve also got an in-depth look at 
simply putting together the best 
base-rig you can build yourself  
if you’ve already got a decent 
monitor. So, happy building you 
lovely people!  n  Dave James

How to…
BuY a prOceSSOr

Much more impressive than its 
price tag may lead you to 
believe, the clean lines and 
added extras of this  
chassis make it the  
budget case to beat.  
an understated bargain.

The FX-6350 may well be  
here, but the FX-6300 still 
has better Oc chops and 
a lower price point. The 
fact you can hit 5GHz 
with one of these 
makes it a favourite.

Taking advantage of the SaTa 6Gbps 
connection on the Gigabyte mobo 
is this Seagate drive. It’s not 
going to give you SSD 
speeds, but it’s not bad 
and gives you enough 
space for gaming.

We may be talking about a budget 
rig here, but it’s still a rather hefty 
chunk of cash to risk on a no-name 
power supply. This 500W 
SilverStone pSu will give 
you peace of mind and all 
the pcIe leads you need.

coolers make a big 
difference for tweaking 
high-end cpus, but the 
standard one that 
comes with the 
‘retail’ processor is 
just fine for this rig.

It’s hardly the sexiest  
component, but until 
games and OSes 
come on uSB 
sticks, this is your 
best option to get 
your rig up and running.

It’s worth topping £100 for  
this excellent little 
graphics card. It has 
far more in common 
with the GTX 660 
than the GTX 650 
and is great value.

This 21.5-inch panel has a native  
resolution of 1,920 x 1080  
and looks pretty good 
despite that price tag. 
You’ll need a minimum 
of £150 for IpS, but  
this TN ain’t bad.

motHerboard £65
Gigabyte Ga-970a-DS3

cpu £84
amd FX-6300 Be

memorY £34
crucial 4GB 1600 DDr3

GrapHIcS card £122
Nvidia GTX 650 Ti Boost

Hard drIVe £43 
Seagate 1TB Barracuda 

power SupplY £40
SilverStone Strider e 500W

cHaSSIS £52 
corsair carbide 200r

ScreeN £85
aoc e2250SWDNK

optIcal £17
lG GH22LS50 DVD-rW

cpu cooler N/A
amd Stock cooler

aMD has carved itself out a rather 
comfortable niche in the low-
end market, and Gigabyte 
is helping. With SaTa 
6Gbps and uSB 3.0, 
this mobo covers 
all your needs.

Memory pricing continues  
to be incredibly volatile, 
but it’s still a great time 
to squeeze more sticks 
into your rig. You really 
should see 4GB as the 
minimum these days.

budGet £542
When every pound counts, 
spend them wisely
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Whether you’re upgrading your pc  
or starting anew, this is the best kit

The processor is the brains of 
your pc, the computational nerve 
centre of everything your rig 
does. So, when you’re choosing 
your cpu it’s vital to get it right. 
But what is important?

Well, price is probably the key 
identifier when you’re trying to 
figure out which cpu to go for – 
are you happy spending whatever 
you need to in order to build the 

fastest machine known to man, 
or are you constrained to a tight 
budget? The budget option is 
where aMD makes its money, 
and its cpus are a great option 
for all round performance.

But what are you using your 
machine for? If it’s just straight 
gaming then it has to be Intel all 
the way – even the lowly i3 will 
beat aMD in games. For 
productivity, however, a cheap 
hex-core FX from aMD will give 
you a decent balance. Then 
there’s overclocking – if you’ve 
got no interest in this you can 
save some cash on an Intel 
purchase by dropping the 
K-series. But if you want the 
most out of your silicon then  
a K-series Haswell is the way.



The cM690 eschews silly gimmicks 
in favour of producing a no-nonsense 
chassis that has plenty of 
cooling options for your 
mainstream rig. There’s 
space aplenty inside, and 
all at a reasonable price.

cooler Master was always 
an impressive  maker 
of cases, but it has 
truly stunned us with 
this chassis. Yes, it’s 
expensive, but if you 
can afford it, go for it.

The lack of HyperThreading makes 
this a straight quad-core chip, but the 
Haswell core i5 is still 
the silicon of choice for 
a new gaming rig. The 
extra core i7 threads 
cost a lot more.

With the same six-core 
setup as the previous gen, 
there’s not a lot of extra 
stock performance, 
but if you’re after the 
fastest cpu, this  
is it right now.

Samsung’s new eVO SSDs 
cover a wide range 
of capacities. This 
250GB version is  
a bargain price and 
rather damned 
quick as well.

If you want to build a performance 
machine, you’re going 
to need a powerful 
pSu. This 500W baby 
will power the rig, with  
extra to spare.  
It’s quiet as well.

cooler Master continues to impress 
with its power supply units, 
and this wonderful box 
of tricks managed  
to scoop the gold award 
in our exacting test way 
back in PCF246.

enermax has simply amazed us 
with this, its first cpu cooler. The 
performance is excellent, 
the price is astonishing, 
it’s easy to fit and it isn’t 
so big that it limits your 
case or mobo choices.

Why settle for a reasonable 
overclock when 
you can hit 5GHz? 
This kit is speedy, 
boasts incredible 
performance and  
is quiet in operation.

We love a good mechanical switch 
keyboard here on PC Format, 
and corsair is making some 
of the best. The K65 
is a great compact 
option , with a 
compact price to boot.

corsair’s update to the older 
Vengeance keyboard 
rights all its older 
sibling’s wrongs. 
It’s also a 
truly stylish 
gaming board.

Hp’s 30-incher is exactly what high-
end gaming means 
to us and if money is 
no object, this is the 
screen to buy. You’ll 
need the GTX Titan  
to really show it off.

motHerboard £133
mSI Z87-GD65 Gaming

motHerboard £236
asus p9X79 pro

cpu £174
Intel core i5-4670K

cpu £850 
Intel core i7-4960X

memorY £58
corsair Vengeance Lp 8GB

memorY £97
Kingston HyperX 16GB

GrapHIcS card £180 
Nvidia GTX 760

GrapHIcS card           £787
Nvidia GTX Titan

SolId State drIVe £130
Samsung 840 eVO 250GB

SolId State drIVe £499
Samsung 840 eVO 1TB

power SupplY £52
ocZ ModXStream pro

power SupplY £171 
cm Silent pro Gold 1000W

cHaSSIS £60
cooler master cM690

cHaSSIS £286
cm cosmos 2 ultra

ScreeN £123
Viewsonic VX2370Smh-LeD

ScreeN £922 
Hp Zr30W 30-inch

KeYboard £65
corsair Vengeance K65

KeYboard £120 
corsair Vengeance K70

cpu cooler £105
thermaltake Water 2.0 ext.

asus has really gone to town on the 
X79 platform, spamming the market 
with a host of boards (and most of 
them are pretty darned 
good, too). This here 
p9X79 pro is a great 
little performer.

This pair of 4GB sticks will give you 
all the performance you could ever 
want, and they’re in 
stormtrooper white. 
They’ll only take up 
two slots in the board  
for upgrading, too.

The quad-channel memory config  
of the X79 makes for a great 
opportunity for 
raM makers to ship 
new kits. This XMp 
1.3-compatible kit is  
a tasty 16GB package.

maINStream £1,003
You don’t have to spend a 
fortune to get a stunning rig

unfortunately, the ol’ HD 7870 XT 
is hard to get hold of and rather 
pricey now. Thankfully, the GTX 
760 has arrived for less 
than £200 and offers 
some serious gaming 
performance, too.

cpu cooler £28
enermax eTS-T40

Now that we’ve uncovered some 
quality Z87 motherboards, such as 
the MSI Gaming, it’s time  
to make the switch 
over to Haswell for 
our mainstream 
gaming machine. 

For years, we’ve been lamenting the 
constant use of TN panels in 
our gaming monitors, 
always preferring the 
delights of the IpS 
screen. Now they can  
be yours for just £125.

Rig Builder
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It’s been a while coming, but we’re 
finally seeing terabyte-class SSDs, 
and for a decent price. 
The 840 eVO uses 
some impressive 
algorithms to 
offer high speed, too.

We agonised over this, 
as the Titan doesn’t 
have the top gaming 
performance. But it has 
got double precision 
and that makes it a 
great professional card.

HIGH-eNd £4,073 
If you really want to treat 
yourself, this is how to do it



¤ More reviews 
¤ More features 

¤ More gaMing
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1   Tropical heat 
The Hawaii Pro GPU is 

a bit of a hot ol’ chunk of 
silicon. If you don’t cool it 
effectively and if you don’t 
vent it properly that’s all 
going to heat up the rest of 
your rig. Thank you Sapphire 
for keeping well below the 
reference card’s 93ºC.
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SaPPHIre  
r9 290 Tri-X

A
MD really doesn’t make it easy for itself, does 
it? It’s very good at creating really impressive 
silicon and then finding some way to hobble it. 
Check out the latest Kaveri aPUs, for 

instance, great graphics held back by low-clocked 
CPU components. a similar thing happened with the 
radeon r9 290. aMD created some great GPU silicon 
in the Hawaii Pro, but then didn’t re-engineer its 
cooling array to cope with the heat.

Thankfully AMD has got some great graphics card 
manufacturing partners and the biggest, Sapphire, has 
relieved the poor GPUs from their superheated silicon 
hell. The new Tri-X cooling array is one impressive 
piece of engineering, reducing the peak GPU 
temperature from a constant 93ºC when loaded to a 
more comfortable 76ºC.

it has added a bit of a premium on to the cost of the 
board, but it’s still cheaper and quicker than competing 
Nvidia GeForce GTX 780. The difference it makes in 
terms of heat, and therefore noise, means that the 
Tri-X offers a much better gaming experience than the 
reference radeon offers.  n Dave James

2   Fan 
service 

The triple fans work in 
combination with the 
fat heatsinks and 
heatpipes that sit 
below that chassis.

3   Give 
thanks... 

aMD ought to thank the 
likes of Sapphire for 
making its super-quick, 
but super-heated 
graphics chip a more 
comfortable gaming card 
with the third-party 
coolers they’re making.
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AdvAnced 
Micro
devices
of the future
The cenTral processing uniT’s days are numbered 
and amd is hoping To guide us inTo a world where 
all cores are equal, says Dave James

M
y home is generally 
flooded with 
electricity, much of 
which is consumed 
via a selection of 
electronic devices. 

I like being shown things too, so you 
might think I’d be a big fan of the 
annual Consumer Electronics Show 
in Las Vegas. However, that couldn’t 
be further from the truth. CES and 
Vegas leave me colder than a polar 
vortex. The convention centre 
is a sprawling mess of brightly 
lit signage, choked with shoving, 
shouting human flesh pawing at 
the latest big-screen TVs. The only 
PC people I really want to talk to 
are hidden deep inside labyrinthine 

casino-hotels up and down the 
hooker-pushing strip.

So, why the hell did I fly 5,000-
odd miles across the Atlantic and 
over the frozen North American 
wasteland just after the New Year 
festivities for something I despise? 
I’ve said it before and I’ll no doubt 
say it again: it’s all AMD’s fault. 
If it hadn’t managed to pique my 
interest with some fascinating new 
technologies and the opportunity to 
talk to the big brains behind it all, I 
wouldn’t have been there.

The new silicon behind the 
AMD Kaveri chip we’ve checked 
out this issue isn’t really the most 
interesting thing it’s bringing to 
the 2014 tech table. Somewhat 

surprisingly for a silicon 
manufacturer, it’s the software 
being enabled by the hardware that 
holds the most promise for the 
future of PCs and PC gaming. 

The APU is really the future of our 
machines, and whereas it was once 
simply a marketing differentiator 
between Intel and AMD processors, 
with integrated graphics, it’s now 
far more than just a processor 
with a bit of additional graphics 
silicon jammed in for good measure. 
Thanks to the combined might 
of the Heterogeneous System 
Architecture and the new Mantle 
API the advanced processing unit is 
getting further and further away 
from CPUs of old.
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A
s you’ll have seen 
from our review 
of AMD’s latest 
Kaveri APU, the 
A10-7850K, it’s not 
really a very good 

central processing unit. Despite 
the Steamroller enhancements 
to the CPU cores themselves, it 
doesn’t offer that much of an 
uptick in the instructions per 
clock needed to give it a proper 
single-threaded boost. The limit 
of four threads means its multi-
threading prowess isn’t too hot 
either in comparison with other 
silicon in a similar price bracket.

But it’s an APU – an advanced 
processing unit – and the fact that 
AMD has devoted around 47 per 
cent of the die to the graphics cores 
means it’s close to achieving parity 

between the different on-die 
silicon at a hardware level. The 
graphics components are miles 
ahead of equivalent Intel chips, too.

Why is that important? Well, 
for a start, much more computing 
is being done on a visual level 
than ever before, so graphics 
performance is important even 
for machines without discrete 
GPUs. But those graphics cores are 
also extremely powerful parallel 
processing units, and having that 
compute capability alongside the 
serial processing power of your 
CPU parts is very desirable.

Unfortunately it’s currently 
pretty difficult to get the CPU 
and GPU working happily 
and efficiently together, and 
this is where HSA comes in. 
The Heterogeneous System 

Architecture is designed to provide 
a seamless chip that’s able to run 
the right workloads on the most 
appropriate part of the processor.

Right now the CPU parts are 
king. They hold dominion over the 
GPU cores and rule the system 
memory roost. That means the CPU 
controls everything with the GPU 
acting as a slave, doing whatever 
workloads it’s told to and copying 
its results back into memory in 
a way the central processor can 
understand and access again.

 Equal opportunitiEs 
HSA is revolutionary in this 
regard, giving both CPU and 
GPU equal access not just to the 
heterogeneous unified memory 
architecture (hUMA), but also in 
terms of queuing up workloads and 

shifting them around. And 
the Kaveri APUs are the first 
fully HSA-capable processors.

AMD defines HSA as a 
“processor design that makes 

it easy to harness the entire 
computing power of an APU for 

faster and more power-efficient 
devices.” That’s why it’s taken 

the decision to step away from 
talking about how many CPU 
cores and how many GPU cores 

its APUs hold, and is now trying 
to get everyone on board the 

compute cores bandwagon.
That’s not the marketing BS it 

might initially sound like, because 
the goal of HSA is to provide 
completely unfettered access for 
software to all of the compute 
power in a chip, essentially using 
whatever CPU and GPU cores are 
necessary for a given workload. 

Natural user interface

Hello Mr. Kaveri, i’ve 
been expecting you...

 Mooly Eden and his 3D camera 

one of the benefits aMD is highlighting 
regarding Hsa is the potential of increased 
compute capabilities to create more natural 
user interfaces. the ability to use the parallel 
computing power seamlessly with Hsa “will 
help us improve accuracy, which will help us 
be more natural,” explains aMD’s corporate 
fellow phil rogers, “which will open the door 
for more people to use computers.”

He compares the current situation with 
gestures and facial/voice recognition with the 
advent of touch. “We had touch for a long 
time; the problem was latencies. now touch is 
seamless.” i’d take exception with that when 
we’re talking about the pC, but maybe that’s 
something Hsa can fix too.

“people talk about gestures, but imagine if 
you do a gesture and nothing happens. and 
you have to do it again. Eventually the user 

gets frustrated.” that’s something i can 
sympathise with, having sat through senior 
vice president Mooly Eden’s intel press 
preview at CEs where he ‘demonstrated’ its 
real sense brand of perceptual computing 
using intel’s 3D cameras for natural and 
“immersive” user interfaces. none of the 
demos worked particularly smoothly 
– and they were really trying. the laggy, 
unresponsive demos would immediately 
have led me to stop bothering waving at 
my machine very quickly.

it seems intel could benefit from getting 
some more compute power for its perceptual 
computing shizzle, especially for its voice and 
gesture recognition. as rogers points out: 
“accuracy is key, so more compute capability 
allows us to clean up an image before we 
recognise a gesture or input.”
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When a program moves its parallel 
processing from a CPU to the GPU 
it gets two benefits: it goes faster 
and, maybe more importantly, the 
power comes down. The GPU on 
throughput workloads is often four 
times more power efficient.”

 tHinK of tHE DEvs 
It’s this more considerate approach 
to software developers that 
represents a fundamental 
mindshift for AMD’s hardware 
design. It used to be that the 
company would spec out a new 
set of interfaces and hardware, 
then tell developers that all they 
needed to do to get access to the 
great new advanced silicon was to 
completely rewrite their software.

“That doesn’t work any more,” 
explains Rogers. “How is it 
programmed today and how do we 
change the hardware to match the 
software? Modern applications 
– like games, image viewers 
and video editors – use a lot of 
programming techniques that 
today’s programmers take for 
granted. And they want to use 
them even in a heterogeneous 
environment. HSA brings the 

With the A10-7850K that means 
we’re talking about 12 compute 
cores – four Steamroller CPU cores 
and eight GCN compute units. 

“There’s no master anymore,” 
explains Joe Macri, corporate vice 
president at AMD. “The GPU can 
dispatch work to the CPU and the 
CPU can dispatch work to the GPU. 
When they’re working on one 
problem, there’s [sic] vector parts of 
the problem that are going to be on 
the GPU and there’s more scalar 
parts – serial parts – that are going 
to be on the CPU.”

HSA eliminates many of the 
overheads and inefficiencies that 
result from the CPU being the 
controlling, deciding factor and 
the GPU being unable to make 
decisions for itself. Neither part 
now needs to wait for the other 
to get on with something else or 
to have access to the memory. 

“We brought the GPU up to be 
a peer,” says Phil Rogers, AMD’s 
corporate fellow. “The CPU and 
GPU can offload work to each 
other without having to call down 
through an operating system and 
through device drivers.

The key is unleashing all that 
processing power to developers. 

another particularly interesting part of Mantle is 
the combination of an aMD GCn-powered graphics 
card together with a Kaveri apu. With both of the 
graphics parts of the system using Graphics Core next 
units, Mantle will be able to leverage the compute 
capabilities of both at the same time.

With the discrete card taking care of most of the 
heavy graphical and compute grunt work, it could 
potentially offload some of the smaller effects onto 
the integrated Gpu. “it could act like a co-processor 
doing little things,” says aMD’s adam Kozak.

“Mantle offers different types of rendering; we’ve 
got asynchronous in the pipeline, so your apu could 
do part of the screen and your Hawaii does the other 
part. in other words, your Hawaii runs a lot faster on 
Kaveri that it would on any other intel system.”

there’s also potential to do things like the particle 
effects on the apu’s graphics components, which 
could offload another 5-10 per cent, delivering 
effectively free bonus performance on any GCn 
graphics card in conjunction with Kaveri.

“i don’t think with DirectX you could do that,” 
Kozak says. “the problem with DirectX is a lot of 
synchronisation – a lot of memory tables you have 
to maintain separately from the operating system. 
that’s just a pain for the programmers. 

Currently, when there’s a discrete graphics card 
installed in a machine, whether it’s running an aMD 
apu or intel Cpu with an integrated graphics part, the 
software has no access to the processor’s graphics 
cores. that’s a shame when you’ve paid for the silicon 
that’s just lying dormant whenever you’re running your 
discrete card. With the sort of seamless interfaces 
Mantle and Hsa are promising, that could be a thing 
of the past – with aMD chips, at least.

APU co-processor

 Hsa will enable software to use  
 whichever compute core is appropriate 

the combined power of the new aMD apus

 the new Kaveri die in all its Gpu-heavy glory 
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 the Mantle advantage in black and  
 white...sorry...blue and red 

hardware to the programmer 
rather than the other way around.”

For a lot of us though, much of 
what HSA is doing, spreading out 
the parallel workloads across the 
GPU cores, is pretty dry stuff. 
Yes, your Adobe applications will 
benefit from the increased parallel 
processing power, allowing for 
more real-time manipulation, 
biometric recognition gets a boost 
in speed and accuracy and audio/
visual indexing gets a hike too. 

Thankfully, gaming is going to 
get a boost from HSA. “Gaming is a 
first order thing in our mind at all 
times,” Rogers assures us. “HSA 
brings ultra-realism to it.” That 
sounds like quite a claim, but Neil 
Robison, senior director at AMD, 
is confident game developers will 
be able to take advantage of it. 

“There’s a lot of opportunity 
for them to tap into some 
computational capabilities,” he 
explains, “especially if you’re 
talking about physics and lighting 
in games. If I’m a game developer 
and I’m looking at doing a lot of 
intensive AI and physics, especially 
with a lot of the expectation 
gamers have for open worlds, that’s 
going to come into play.” And with 
both the next-gen consoles rocking 
heterogeneous AMD silicon at their 
hearts, there’s a lot of incentive to 
start looking at what this can offer.

If HSA was purely an AMD 
consideration then we might not be 
so enthusiastic about its chances of 
becoming widely used, but it’s not 
been created in isolation. The 
second revision of OpenCL (Open 
Computing Language) is being 
finalised, and AMD’s Kaveri is the 
first fully compatible OpenCL 2.0 
silicon. OpenCL is an open, low-level 
API that allows for heterogeneous 
computing itself, and HSA has been 

made entirely compatible. “Some of 
the key features of OpenCL 2.0 
map directly to HSA features,” 
explains Phil Rogers.

The big additions to OpenCL 2.0 
are the Shared Virtual Memory 
and Dynamic Parallelism. In HSA 
these are analogous with the 
heterogeneous unified memory 
architecture (hUMA) and 
heterogeneous queuing (hQ) 
respectively. So the work AMD has 
put into making sure Kaveri is 
happy with HSA makes it ready for 
any OpenCL 2.0 code, too. Making 
things easy for programmers has 
been AMD’s big focus for HSA and, 
as Rogers says, “when you make 
things easy for the programmers, 
you get more applications.”

 arE you MantlE? 
The other big thing coming from 
AMD this year is its Mantle API. 
Announced at the Hawaii GPU 
launch, it’s a low-level API designed 
to allow games developers much 
tighter access to the graphics 

hardware than Microsoft’s DirectX 
currently allows on the PC. 

“When we originally approached 
Mantle – and I was there the day 
we decided to do this,” says Robison, 
“we thought: ‘y’know, we just want 
to make games faster.’ Here’s a way 
to give developers access as close as 
possible to the metal – like they can 
do on the consoles.”

That’s the key to understanding 
Mantle. The last-gen consoles have 
done amazing things, graphically, 
with very old, low-powered 
hardware. That’s mainly because 
developers know exactly what 
hardware they are coding for and 
don’t have multiple operating 
systems and APIs getting in the 
way of the code and the hardware.

“You don’t want things sitting 
between you and the hardware, 
taking away precious CPU cycles 
and wasting performance,” 
explains Raja Koduri, corporate 
vice president of visual computing 
at AMD. “How do we get rid of the 
API overhead so we can get many, 
many more objects, many, many 
more draw calls, to take games 
to the next level?”

The answer for AMD is its Mantle 
API. It’s something that’s really 
clicked with game developers, 
and not just the much-publicised 
backing of Battlefield 4 developer 
DICE. Oxide Games was formed by 
veteran developers from Firaxis, 
and Stardock and has been working 
on its own 64-bit Nitrous engine for 
the RTS games both development 
houses made their own.

Dan Baker, one of Oxide’s 
partners, showed two instances 
of the Nitrous StarSwarm demo 
running on identical hardware; 
one using the Mantle API and the 
other using the DirectX API. The 
difference was astounding. The API 
overhead meant that at times when 
there were 4,000-5,000 objects 
on-screen – each with its own 

the DirectX Cpu 
bottleneck is what 
Mantle is aimed at
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the impressive StarSwarm demo shows  
 Mantle at its gaming best 

Is Microsoft 
going Mantle?

  Will Microsoft take the lessons aMD has learned to DX? 

lighting, physics and AI – the 
DirectX machine was often 
struggling at around 3-4FPS. The 
Mantle machine was consistently 
knocking around 40FPS, and 
managing upwards of 6,000 objects 
easily. I spoke to Oxide’s Adam 
Biessener later, and he explained 
that DirectX could handle that 
many objects, but at a much, much 
lower level of graphical fidelity.

But it’s obvious that a huge 
amount of overhead is coming from 
the software layer. “We had done a 
lot of analysis on API overhead,” 
says Baker, “and had determined 
that it was largely unnecessary.” 

Robison says it’s a common story 
among the devs AMD has been 
working with. “As we started 
working with developers they said: 
do you know there’s a ton of 
overhead on [Direct3D] that’s just 
wasting CPU time?”

 CorE bEnEfits 
The intriguing thing is that as an 
API designed for AMD’s Graphics 
Core Next GPUs, it already had a 
pretty big user base. The effect it 
will have on your CPU is pretty 
huge, too. “Mantle is the only API 
that truly scales across the cores; 
this is a really big deal,” says Baker. 

It will benefit anyone who took 
the plunge with an eight-threaded 
i7 and hasn’t seen any game engine 
really take advantage of those 
extra threads, and anyone sitting 
on a six- or eight-core FX chip is 
going to be happy, too. Given that 
the new consoles are all rocking 
eight CPU cores, we’re going to be 
seeing a lot of multi-threading 
coming from that direction, and it 
seems vital for the PC to keep up.

Koduri agrees: “Mantle, or 
Mantle-like technologies are 

definitely necessary. You’ve seen 
the amount of overhead there is 
in the current PC APIs – it’s just 
eating up a whole bunch of CPU 
cycles for no good reason.”

But with Nvidia still dominating 
the PC gaming scene (in the UK at 
least), will AMD struggle to get 
developers to code their engines 
for Mantle? “The biggest challenge 
I’ve had in the last two to three 
months is saying no to a number of 
top games developers,” says Koduri. 
“Our small engineering team 
working on Mantle doesn’t have the 
bandwidth to support the wide 
range of requests we’re getting.”

So Mantle’s primary focus is the 
game engine makers. “We’ve got 
the Frostbite engine; we’ve got that 
under control,” says Robison. “But 
I think rather than just working 
individually with developers, let’s 
enable engines. Whether that’s an 
engine inside of a big publisher, 
like a Ubisoft, Activision/Blizzard, 
I think that’s the next step for us 
– and I think Valve’s next game 
engine makes a lot of sense.”

From the reports we’ve heard so 
far, the process of porting a game 
engine to work with Mantle isn’t as 
arduous as the delayed Battlefield 4 
update might lead you to believe. 
Oxide had just one guy working to 
get Nitrous functional with Mantle 
over four to six weeks, and DICE/
EA’s technical director for Frostbite, 
Johan Andersson, has apparently 
been working on BF4 and Frostbite’s 
Mantle integration on his own too. 
The good news on that front, while 
it has been delayed due to BF4 
bug-fixing issues, is that DICE and 
AMD’s engineers have seen around 
a 45 per cent boost in gaming 
performance from using Mantle 
alone. That’s a big performance 
hike from a free software update. ■

at the moment Mantle is a purely aMD-based 
technology, running on the Graphics Core next Gpus, 
completely separate from Microsoft’s DirectX api and 
effectively replacing it. the problem developers have 
is the amount of Cpu overhead introduced by the api, 
but there are places Microsoft could go with DirectX. 

“there are some legacy things that potentially 
could be fixed,” says adam Kozak, “and i think that 
Microsoft are interested in changing it.”

neil robison is hopeful too. “i think you’re seeing a 
really interesting time where you’ve got alternatives; 
they’re starting to emerge. Will this lead Microsoft 
to make more changes and enhance DirectX? i don’t 
know. i hope so. Will it mean openGl guys might 
accelerate that a little bit more? i hope so too.”

aMD isn’t ruling out working with Microsoft 
itself either when it pushes forward, sharing what 
it has learned with Mantle to the wider industry. 
“i’m certainly not making any announcements,” 
says robison, “but you could look at an industry 
consortium or you could look at working together 
with Microsoft to make enhancements to DirectX. 
We believe in industry standards and this is 
something, as we introduce it, we’d really like to see 
become an industry standard.”

but whatever happens, it’s all about making games 
perform better and can pack new features into them. 
“Even if Microsoft in DirectX 12 or 13 do the same 
thing and everything’s a level playing field again,” says 
Kozak, “i don’t care as long as games get better.”
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BioShock Infinite
Irrational Games
PCF279 p94
Ken Levine and 
developer Irrational 
Games return to the 
BioShock franchise, 
and create a stunning 
FPS experience.

Crysis 3
Crytek
PCF277 p96
The series that broke 
rigs the world over is 
back – and it’s got a 
bow! Crysis 3 is great to 
look at but it’s no major 
leap from Crysis 2.

StarCraft II: Heart of 
the Swarm
Blizzard
PCF278 p102
This SCII expansion 
adds new features 
that will appeal to 
competitive players 
and casuals alike.

Tomb Raider 
Crystal Dynamics
PCF278 p94
Lara Croft and the 
Tomb Raider legend 
are reborn with this 
gritty reboot of the 
series. A stunning 
return to form.

Metro: Last Light
4A Games
PCF280 p92
Metro: Last Light 
offers a brilliantly 
realised world, 
wrapped around a 
tense and emotive 
FPS experience.

Company of Heroes 2
Relic Entertainment
PCF281 p62
This may not be a 
flawless epic like the 
original, but it’s still a 
relentless compulsive 
RTS mixing campaign 
and MP brilliantly.

 “Time will tell if fans really  
 take to Bethesda’s new Elder 
 Scrolls Online subs system”  

Because gaming is a way of life                                                                                                                                                                                                                        
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W
hile fans the world over wait in 
anticipation for the inevitable 
sequel to the single player 
modding paradise that is Skyrim, 

excitement is continuing to build around 
Bethesda’s next trip into Tamriel: the 
MMO-centric Elder Scrolls Online. 
Well, excitement was building, 
until plans for a monthly 
subscription fee were rolled 
out late last year.

And, not surprisingly, the 
issue of adopting a paid 
subscription model has 
reared its ugly head yet again 
thanks to a recent article by 
Forbes contributor Paul Tassi, 
titled Predicting the Biggest 
Video Game Disaster of 2014: The 
Elder Scrolls Online. Tassi argued that there 
was no way that Bethesda could recoup its 
rumoured $200 million budget via a monthly 
subscription  model, adding: “It’s not only 
subscription fees that are becoming out of 
fashion, but the very concept of huge budget, 
AAA MMOs in general.”

Despite Tassi’s damning condemnation 
of Bethesda’s plans for TESO, Goblinworks 
CEO (and former CCP CEO) Ryan Scott Dancy 

published a detailed response defending the 
merits of such a subs fee, and explaining how 
it would benefit both the publisher and the 
prospective TESO community. “I agree with 
Tassi that multi-hundred million dollar MMO 
budgets are unlikely to generate enough long 
term success to justify the risk involved,” 
wrote Dancy. “However, I take issue with 
Tassi’s dismissal of the classic subscription 
model for monetisation.” The debate rages 
on, but only time will tell if the fans take to the 
system when it arrives on PC on 4th April.

Speaking of multi-million dollar MMOs, it’ll 
soon be that time again to tell your wife/

girlfriend/imaginary spouse that 
you’ll be locking yourself in your 

room for next few months as 
the latest World of Warcraft 

expansion looms on the 
horizon. Warlords Of 
Draenor will be the fifth 
major content update, and 
this time Blizzard is pulling 

a Wolfenstein and giving you 
the chance to experience an 

alternative timeline in the WoW 
saga. You’ll travel back to Draenor 

before it became The Burning Crusade’s 
Outland, in pursuit of warchief Garrosh 
Hellscream as he tries to rewrite Orc history 
and invade an unsuspecting Azeroth. It’ll be 
less of an overhaul than Cataclysm, and the 
presence of a self-contained zone is welcome. 
We also like the upgradable Garrison and a 
‘jump to level 90’ option for low-level players 
wanting to tackle Blizzard’s finest without 
grinding all the way there from the start.

P62
BRoken Age 

ACT 1

Now that the monsoon weather is passing, and 
the flood waters are subsiding, hermetic word 
conjuror Dom Reseigh-Lincoln has finally risen 
from the relative safety of his mancave, blinded 
by the light of a new year and confounded by 
all this talk of ‘Steam Machines’. It all sounds 
suspiciously like console talk to him – and it’s 
not like those things ever caught on. 

&

 Subs fees or no subs fees, The Elder  
 Scrolls Online needs to do well to  
 recoup its $200M development 
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Get creepinG with nametaG
App studio FacialNetwork is 
bringing face recognition to 
your smartphone. Its app, 
which launches later this year 
for Android, iOS and Google 
Glass, can scan a face (yes, 
that includes strangers) and 
cross-reference it against 
a wealth of online profiles, 

including dating websites and 
social networks. The app will 
add a name, email address 
and any other available info 
to the face you just papped.

“I believe that this will 
make online dating and 
offline social interactions 
much safer, and give us a far 

better understanding of 
the people around us,” said 
creator Kevin Alan Tussy. The 
app certainly skirts serious 
privacy laws, and a recent 
statement from the company 
suggests you’d need to make 
a profile on www.nametag.ws 
to opt out of the search net.

 Following the recent malware  
 attack, Yahoo will now be using  

 SSL security for its mail services 

In THe newS

Yahoo set course 
for entertainment

Because gaming is a way of life                                                                                                                                                                                                                        
&

60 Banner Saga

64 Walking Dead 
Season Two

84 Create great-
looking videos

90 Upgrade to 
Wireless 802.11ac
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T
he annual Consumer Electronics Show 
provided the usual heady mix of stunning 
technological marvels and madcap prototypes, 
but it was actually a keynote speech that had 

heads turning and chins a-wagging at the Las Vegas 
Convention Center last month.

With CEO Marissa Mayer at the helm, Yahoo was 
determined to show off its big, shiny new focus: 
entertainment. It even rolled out a buffet of star-
studded acts for the bewildered journalists in 
attendance, bombarding them with a Saturday Night 
Live skit and a rendition of The Beatles’  Here Comes 
The Sun from John Legend.

When the madness had died down it turned out 
Mayer was announcing the arrival of Yahoo News 
Digests, a twice-daily summary of the day’s leading 
news, as well as two new digital magazines, Yahoo Food 

and Yahoo Tech, the latter being helmed by former 
New York Times columnist David Pogue.

Mayer also took the opportunity to stress Yahoo’s 
renewed focus on its mobile-centric content. Since 
joining the company in 2012, the former Google 
executive has led Yahoo in its efforts to rival 
competitors such as Facebook and Google, but 
although she has certainly being doing an admirable job 
of improving Yahoo’s market standing, the recent 
malware attack on the company’s mail client will hardly 
reassure users. There’s still plenty of work to do.
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Gaming Review
 Eyvind prepares to do his 
 best Gandalf impression 

 She’d be a shoo-in for 
 The Hunger Games 

T
he Banner Saga is a 
Kickstarter game that takes 
the first part of the word 
all too literally, repeatedly 

laying the boot in while you’re at 
your most vulnerable. 

It may be a turn-based strategy 
game with light RPG elements 
and some Walking Dead moral 
dilemmas, but in your slow march 
across an inhospitable land, it 
most often resembles The Oregon 
Trail. Progress is arduous, supplies 
continually dwindling, and members 
of your caravan repeatedly cark it. 
The main difference is that here 
you’re more likely to contract 
pneumonia than dysentery.

Stoic’s semi-fantastical Norse 
setting is beautiful, but by golly is it 
bleak. ‘The gods are dead’ are the 
first words you’ll see as the story 
kicks off, and it only gets worse for 
your band of bedraggled heroes. 
The sun has stopped moving, 
leaving the world in a perpetual 

half-light, and everywhere you 
travel is covered in a thick blanket 
of snow. Meanwhile, a race of 
armoured enemies called the 
Dredge are massacring anyone and 
everyone, forcing you to hurriedly 
abandon each settlement you find. 

Norse by Norse-west
The narrative shifts between the 
perspectives of a handful of 
characters, but whoever you’re 
currently playing is always the chief 
decision maker. As you guide a 
caravan of clansmen, fighters, and 
the imposing Varl – a race of horned 
giants who’ve formed an uneasy 
alliance with humankind – you’ll see 
your troops trudging wearily along. 
A counter at the top of the screen 
shows the days passing, and your 
supplies deplete every time the 
number ticks upwards. Every so 
often, your journey is interrupted 
by a text prompt, forcing you to 
make a decision that may have a 

significant impact on your quest. 
You might have to mediate in a 
quarrel between clansmen, choose 
the punishment for a mead-stealing 
companion, or decide whether to let 
your group rest their weary limbs in 
a suspiciously abandoned village. 

The beauty of The Banner Saga ’s 
choices is that the consequences 
are unpredictable. There’s no 
“Eyvind will remember this” here. 
You simply don’t know whether the 
call you’re about to make will be of 
minor importance, or end up having 
a calamitous long-term impact. 
At one stage, I spent an hour or 
so worrying about a particularly 
volatile addition to the camp, only 
to discover that I’d been keeping an 
eye on the wrong man, and a later 
attempt to raise the morale of the 
party backfired horribly. And in a 
world where death is around every 
corner, it’s no surprise that Stoic’s 
scriptwriters are as quick to kill 
off key characters as George RR 

Bleaker than a Scandinavian crime drama

The Banner Saga
VITAl 
STATISTIcS
¤  Price £18
¤  Developer  

Stoic Games
¤  Publisher  

Versus Evil
¤  Web www.

stoicstudio.com
¤  Multiplayer 

None 
¤  DRM None
¤   Recommended 

spec Pretty 
much anything  
with 4GB RAM 
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 Hurrah for the return of parallax 
 scrolling! We’ve missed it 

 No one takes Gunnulf’s 
 Mr Stabby 

 You can set up test battles 
 to try out new characters  

 and strategies 

Ekkill: “I may be 
reckless but I 
pay my bills”

Martin. likeable party members 
perish heroically (or ingloriously), 
while apparent cannon-fodder 
characters linger on. 

Failures can be devastating, and 
it’s often tempting to reload your 
last save, but screwing up is kind of 
the point. You’re not really a hero 
– you’re a reluctant leader tasked 
with making impossible choices 
under extreme pressure. Trying to 
do the right thing doesn’t always 
work out, and living with your 
mistakes can be hard, but you must 
press on regardless. These are 
pretty universal truths, and it’s 
refreshing to find a game that 
doesn’t try to sugar-coat them. 

These dilemmas aren’t the only 
interruptions to your journey. Every 
so often you’ll be thrust into battle, 
tackling enemies in short, grid-
based skirmishes. Select your 
party members – up to six – and 
you’ll be given a limited space to 
position them before it all kicks off. 
Then you and your enemy take it in 
turns to move each unit, choosing 
whether to attack or use that 
character’s special ability. Special 
abilities cost willpower, a finite 
resource that can be regained by 
resting for a turn, or by slaying an 
enemy. You can also use it to boost 
your movement range or increase 
attack power. 

When attacking, you can 
opt to target a unit’s armour 
or its strength. Armour 
points represent 
the amount of 
damage that can 
be nullified, and 

the strength bar acts as a health 
meter. Reduce it and you debilitate 
them, lessening the impact of their 
attacks. Get it down to zero and 
they’ll collapse to the floor. Every 
other turn belongs to the enemy 
until there’s only one left, at which 
point you can mop them up with 
whichever team member you 
choose. Party members can only 
be promoted to a new level once 
they’ve slain enough foes, so it 
pays to soften enemies up with 
stronger party members and let 
less experienced units earn the kill.

The combat is basic, but there 
are tactical nuances. Varl fighters 
take up four squares, enabling you 
to set up a defensive barrier for 
archers, but with two or three in 
the field, movement can be severely 
restricted. Abilities can quickly turn 
the tide of battle: corral enemies 
into a tight space and a Warhawk’s 
Tempest attack will damage 
several enemies in a single swipe. 
The Hunter can mark his prey with 
a blow to his opponent’s armour, 
prompting any friendly units in 
range to launch their own attack. 

A pity, then, that the stakes 
aren’t as high in combat as they are 
elsewhere. Surprisingly, there’s no 
death here: what looks like a fatal 

blow only results in an injury to 
the fallen, and while you’ll 

need to wait some days 
for those units to 

recover before 
they can fight again, 
it hardly feels 
like sufficient 

punishment for 

carelessness, particularly in light 
of the far-reaching consequences 
to your actions outside battle. 
Encounters offer a welcome 
challenge, but the game’s need to 
keep narrative-crucial characters 
alive is somewhat at odds with its 
often punishing nature. 

Kicksaga
The game occasionally breaks its 
own rules, too. At one stage I’d run 
out of supplies entirely, having 
spent all my renown – The Banner 
Saga ’s all-purpose currency – on 
levelling up my two archers. With 
morale at rock bottom, and humans 
and Varl alike dying en route to the 
next settlement, I was offered an 
unlikely lifeline when the next 
narrative quandary centred on the 
theft of... supplies. chasing down 
the guilty parties, I recovered 
enough of these non-existent 
goods to make it to the next village. 

That’s evidence of the game’s 
budgetary constraints; Kickstarter 
cash can only fund so much, after 
all. There are signs elsewhere, too: 
it’s a shame to see character 
models repeating, particularly 
when a recent recruit ends up firing 
arrows at an enemy doppelganger. 
And while the Bakshi and Bluth-
inspired art is strikingly beautiful, 
the static dialogue sequences can 
feel a little flat, no matter how good 
the writing is – and, happily, it’s very 
good, with just the right dose of dry, 
gallows humour. 

A good chunk of the money went 
to composer Austin Wintory; and 
the investment was worth it. Rich, 
evocative and laden with portent 
and melancholy, the soundtrack is 
more than a match for the majesty 
of the environments. 

Indeed, there’s a quiet grandeur 
to your party’s march across the 
parallax-scrolling wastes, dwarfed 
by the world they inhabit and the 
enormity of their situation. These 
non-playable sequences give you 
time to reflect on decisions you’ve 
made and allies you’ve lost, while 
conveying the sense of journey in 
a more convincing manner than 
almost any other game. Perhaps 
that’s The Banner Saga ’s most 
remarkable feat of all: this saga 
may be over within a dozen or so 
hours, but it has the weight and 
feel of an epic. ■  Chris Schilling

The Banner Saga
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There are deeper strategy games, but few 
where you’ll feel quite so invested in the 
outcome. Highly recommended.



A  
boy and a girl sit back-to-
back in different worlds, 
neither of them aware  
of the other’s existence, 

nor that they are linked by an 
invisible story yet to be told. 

She is Vella, sitting under a tree 
stealing a brief moment to herself 
on the most important – and the 
last – day of her life. He is Shay, 
passenger, prince and prisoner  
of an overprotective spaceship 
devoted to giving him everything  
he wants, except the freedom  
to finally grow up. Today, both face  
a rite of passage, and afterwards, 
nothing will ever be the same again. 

There’s a lot riding on Broken 
Age’s shoulders. It didn’t simply 
have a successful crowd-funding 
campaign – although raising 
$3,336,371 to enable Grim 
Fandango creator Tim Schafer  
to make a new adventure is nothing  
to be sniffed at. This was the 
crowd-funding campaign that 

established that developers really 
could put fans in charge of their 
future. While Broken Age isn’t the 
first Kickstarted game to land,  
it is the one that started a gaming 
revolution before it even had a title.

Half and half
You wouldn’t guess any of this by 
playing it, and that’s for the best. 
Broken Age is not the greatest 
adventure ever made, but it’s not 
trying to be. It is not self-important 
and it doesn’t bite off more than  
it can chew in terms of style  
or storyline. Both parts of the saga 
are covered by your purchase and 
this one ends at an appropriate and 
suitably intriguing point.

Broken Age’s main gimmick  
is that you can switch between Vella 
and Shay’s stories at will, although 
their puzzles and stories don’t 
directly connect as you’d expect. 

Of the two, Vella’s is the more 
dramatic tale so far. A monster 

called Mog Chothra regularly 
descends on an event called the 
Maiden’s Feast to (surprise, 
surprise) feast on maidens. Weirdly, 
the maidens can’t wait for the 
opportunity to be eaten and the 
whole event is treated like  
a celebration. Even our heroine  
is more or less okay with it – at least 
until Mog Chothra turns up and 
Vella decides to try a new, smarter 
plan: bail, escape and find a way  
to kill the damn thing.

Shay’s spaceship world is more 
casual, but also manages to be more 
unusual. As a character, he’s on the 
verge of clinical depression after  
a life of being cosseted by  
a computer mother who won’t even 
let him go out in a spacesuit unless 
he remembers to put on a scarf. 
Every day is identical: he’s fed the 
same food and goes on artificial 
‘missions’ designed for toddlers. 

When he spontaneously allows 
himself to fail, things change. The 

Tim Schafer’s Kickstarted return to quirky point and click adventuring

Broken Age (Act 1)
VITAl 
STATISTICS
¤  Price £19
¤  Developer  

Double Fine
¤  Publisher  

In-house
¤  Web www.brok 

enagegame.com
¤  Multiplayer 

None 
¤  DRM None 
¤  Recommended 

spec Core 2 Duo, 
4GB RAM
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 It started a gaming  
 revolution before it  
 even had a name 



arrival of a mysterious wolf 
stowaway gives him the chance  
to go on a real rescue mission. All  
he has to do is sabotage the ship 
and navigate it to a restricted part 
of space called ‘Prima Doom’. What 
could possibly go wrong?

Both worlds are relatively small, 
but gloriously realised, having  
a hand-drawn look and a surprising 
variety of sprite animation, 
costume changes and characters. 

Schafer and the other writers  
on board manage to make light, 
bouncy dialogue and witty banter 
sound far easier than it actually is. 
Few NPCs have much screen time, 
but they use it well. The standout on 
Vella’s side is a furious tree driven 
to sap-spitting fury at the cruelty 
of man, to the point of turning a 
woodcutter into a paranoid recluse. 
On Shay’s side, the prize has to go 
to Jennifer Hale, turning in another 
excellent performance as Shay’s 
virtual mother, an ever-smiling sun 

Broken Age (Act 1)

It is a nice scarf 

 Red stripes mean it’s 
 totally harmless, right? 

who is never anything but patient, 
unflappable and devoted to keeping 
him safe from the dangers of the 
universe – even if she drives him 
insane in the process. 

Easy now
One minor disappointment is that 
Broken Age doesn’t offer much  
in terms of puzzles. Almost every 
case boils down to using stock 
inventory objects, and since there 
are only a handful of these and 
 a handful of screens, it’s usually 
immediately obvious what needs  
to be done. Therefore, both stories 
can be easily polished off in just 
three hours without any real chance 
of getting stuck.

The best classic adventures 
constantly found new spins on the 
genre’s formula. So far, Broken Age 
hasn’t attempted anything similar, 
but hopefully the second act has 
something clever in mind. 
Nonetheless, Act 1 was a good use 

of that Kickstarter money. Broken 
Age might not be close  
to the length and complexity  
of previous Tim Schafer games 
such as Grim Fandango and Full 
Throttle, or an instant classic like 
the Monkey Island series, but it’s  
a fine reminder of them.

And really, that’s what should 
have been expected. As a premium 
grade nostalgia trip, it does a fine 
job. like a reunion concert of a band 
you once loved, Broken Age  
is a well-deserved chance to 
remember the old days and realise 
that they’re closer than they might 
sometimes feel. ■  Richard Cobbett

Plan Deploy incredibly 
convenient, ancient weapon

Analysis Hmmm...

Plan Nuke from orbit

Analysis Might be the only 
way to be sure...

Plan Overfeed

Analysis Error. 
Insufficient maidens

Plan Call sushi chef

Analysis Idiot, 
that’s calamari!

Plan Kill with kindness

Analysis You first

Broken Age (Act 1)
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A great start for a point-and-click 
adventure proud to have graduated from 
one of gaming’s best old schools.

How to kill a giant, maiden-eating monster
Because seriously, how hard can it be?

 Even the navigator on 
 Shay’s ship is knitwear 
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Y
ou are Clementine. I am 
Clementine. In the second 
season of Telltale’s The 
Walking Dead episodic 

graphic adventure, we are all 
Clementine. But what kind of 
Clementine will we be?

The Clementine who trusts  
no one in the unforgiving world  
of zombies and assholes who will 
inevitably become zombies? Or the 
Clementine who is desperate to find 
a new family, who believes there are 
still good living people walking 
among the dead?

I want my Clementine to be good. 
But one episode into Season Two, 
I’ve already made her a killer. And 
not just for survival. For vengeance. 

Every conversation in Season 
Two’s first episode, All That 
Remains, plays a small part in 
shaping the person Clementine 
becomes. She’s about 11, now 
– Season Two takes place 16 months 
after Season One – and making 

decisions 11-year-olds shouldn’t 
have to make. We’re viewing The 
Walking Dead ’s world from an 
entirely different angle to the one 
we had while playing Lee in Season 
One, and Clementine’s youth frames 
it and your morality in a notably 
different fashion.

The rest of the episode feels like 
a return to familiar zombie-infested 
territory. Season One codified 
Telltale’s formula for morally 
ambiguous interactive fiction, and 
nothing here changes the recipe. 
Combat quick time events are still 
the least interesting sections of 
Telltale’s games, but they’re not as 
clunky this time around. Morality-
bending dialogue is still The 
Walking Dead ’s main hook.

Unfortunately, for the first half 
of this 90-minute episode, there 
are few people for Clem to talk to, 
and most of the decisions in the 
second half feel like groundwork for 
the rest of the season. I wanted 

more opportunities to talk to the 
survivors Clem meets, but we only 
get teases of the backstory of the 
new cast. More than any Telltale 
episode so far, this one feels like  
a prelude to the good stuff rather 
than a strong standalone story  
in its own right. 

Child’s play
When dialogue does come into play, 
it’s clear that Telltale put a lot  
of thought into how Clementine 
should work as a protagonist.  
She can play on the sympathy of 
adults by whimpering that she’s just 
a helpless kid, or she can turn  
on the puppy-dog eyes and 
manipulate them by saying “I can 
tell you’re nice.”

But I’m not sure how far to take 
that manipulation. Do I want to 
make her jaded and cold? No. 
Protecting Clem from walkers is 
easy; guiding her down the dark 
paths that Telltale offers is trickier.

Sweet Clementine is back – it’s time to beat those zombies to a juicy pulp 
vITAL 
STATISTICS
¤  Price Expect to 

pay £19 for 5 
episodes

¤  Developer  
Telltale Games

¤  Publisher  
In-house

¤  Web www.
telltalegames.
com/
walkingdead

¤  Multiplayer 
None 

¤  DRM Steam 
¤  Recommended 

spec 2GHz CPU, 
3GB RAM, 

     512MB GPU

The Walking Dead: 
Season Two – Episode 1

RELEASE  OUT NOW

 “I seem to have lost my way 
 to the Super Bowl, lass” 



 90 minutes is  shorter than 
 we’re used to from Telltale 

 QTEs are still a bit 
 a bit too clunky 

 Most of our meetings 
 involve us doing sad eyes 

 Clementine’s teeth turn 
 the tide of the battle 

What The Walking Dead saga 
does best – as a comic, Tv series 
and as a video game – is show just 
how suddenly and violently 
everything can go to shit. Those 
numbing I-can’t-believe-that-just-
happened scenes infect everything 
else with a silent dread that it could 
happen again any minute. All That 

Remains has one of those moments. 
It shocked me. After half an hour  
I thought I had the direction for the 
episode figured out, but I was 
wrong. Not just wrong – totally 
blindsided. And I turned the young 
Clementine into a killer.

It’s just a shame that the first half 
of All That Remains is so light on 

dialogue when character interaction 
is the beating heart (and guilty 
conscience) of The Walking Dead.  
At 90 minutes playing time, this 
episode is a good hour shorter than 
most of Season One’s more 
self-contained stories. Consider 
waiting until the next episode has 
been released before diving in. 

This first instalment of Season 
Two proves that Clementine can be 
a compelling protagonist, and I’m 
eager to see where her story goes 
and what will happen along the way.  
I just hope that Clementine’s 
humanity hasn’t totally eroded by 
the time I get there. ■  Wes Fenlon

The Walking Dead: Season Two – Episode 1
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Sets the stage for some great character 
development, but there’s not much pay off 
in this 90-minute episode.

 Food can
Eat the contents, 

or use it as a 
blunt object? 
Why not both!

 Pocket Knife
Whittle, shank, 

pry. It’s not a gun, 
but it’s all right.  

Get stabby.

Rake
Stick them with 
the pointy end. 
They won’t step 

on it, sadly.

Hammer
Grip in hand and 
apply directly to 

forehead for  
best results.  

Walkers
They can chow 
down on your 

human foes as 
well as on you.

Tools for survival
Clem isn’t strong, but she can use the environment to her advantage



D 
on’t know your Shagohod 
from your La-Li-Lu-Le-Lo? 
Then a lot of Metal Gear 
Rising won’t make sense. 

It’s an action-based spin-off of 
Konami’s brilliant Metal Gear 
Solid stealth series, which has yet 
to appear on PC beyond ports of 
the first two entries. Mercifully, 
familiarity with its convoluted lore 
isn’t necessary to enjoy what is 
one of the most thrilling, theatrical 
action games on PC.

Rising is the PC debut of Osaka’s 
PlatinumGames, the talented team 
behind console darlings Bayonetta, 
Vanquish and MadWorld. It’s known 
for its stylish, deep and absurd 
fighting games, and it’s about time 
they made one for us. It’s not its 
best – that crown still belongs to 
lollipop-sucking witch Bayonetta 
– but it’s a fine example of a genre 
sorely underserved on PC.

You play Raiden, a silver-haired 
cyborg wielding a futuristic samurai 

sword that cuts metal like butter. 
He’s a whirling, robotic dervish of 
parries, combos and flurries, all 
controlled by an elegant combat 
system. You get two attacks, 
heavy and light, but you don’t have 
to memorise strings of combos. 
Instead, the skill lies in parrying.

Push in the direction of an enemy 
as they strike, hit the light attack 
button, and Raiden will – depending 
on how precise your timing is – 
either block, or parry and hit back 
with a counter. Like the lightning 
bolts that appear over thugs’ heads 
in the Arkham games, enemies 
announce attacks with a flash of red 
light, giving you a cue to prepare 
your parry. A yellow light, however, 
means the attack can’t be parried, 
and you’ll have to quickly evade it.

Nail a counter, or beat up an 
enemy enough, and you can perform 
a Zandatsu. I must have done this 
a few hundred times, and it never 
gets old. Raiden slices an enemy 

into ribbons in slow-motion, grabs 
their spine before they’ve hit the 
ground, and absorbs its energy, 
fully restoring his health. It’s an 
incredibly satisfying move, and 
beautifully animated. You can also 
slice up the environment in Blade 
Mode, chopping cars, trees and 
other objects into tiny pieces. It’s 
seriously impressive tech, and will 
add a good hour to your playtime.

That’s the core of the combat. It’s 
fairly basic on paper, but not when 
you’re being piled on by groups of 
enemies, all with different timings 
and attacks. This is where the 
challenge lies – especially fighting 
the bosses, who are brilliantly over 
the top. You’ll dance across missiles 
mid-launch while battling a giant 
robot, slice tanks in half as they’re 
thrown at you, and wrestle with a 
superhuman US senator. It’s totally 
mental, with that distinct spark of 
exaggerated personality you only 
get in Japanese games.

Finally, it’s our chance to grab a slice of the action

Metal Gear Rising
vITAL 
STATISTICS
¤  Price £20
¤  Developer  

PlatinumGames
¤  Publisher  

Konami
¤  Web www.

konami.jp/mgr
¤  Multiplayer 

None 
¤  DRM Steam 
¤  Recommended 

spec 2.5GHz 
CPU, 4GB RAM, 
1GB graphics

      card
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 Raiden’s secret? 
 Organic hair conditioner 



The only thing that dulls Raiden’s 
blade is the camera. It’s atrocious, 
jerking around erratically when 
you’re in the thick of a fight - a real 
problem when groups of enemies 
are coming at you from all angles. 
The world design is also drab, and 
at odds with the extravagant 
combat and characters. It looks 
nice in places, but you have to slog 
through a lot of sewers and grey 
warehouses. Those gripes aside, 
Rising is a welcome sight on PC. Its 
snappy, responsive combat looks 
and feels great, and it’s wonderfully 
insane. Can we have Bayonetta 
next, Platinum? ■ Andy Kelly

Metal Gear Rising

 You’ll play some big levels, 
 but it’s totally linear 

 Metal Gear fans will  
 recognise this giant mech 

 Raiden’s blade can  
 be upgraded 

 These two-legged mechs 
 inexplicably moo like cows 

Metal Gear Rising
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An effortlessly stylish, elegant fighting 
game with a very silly sense of humour. 
More of this sort of thing on PC, please.

ZAN (‘cut’) 
Soften an enemy up with combos, then enter Blade Mode. 
Time will slow down and a red square will appear on the 
screen, highlighting their weak spot.

DATSU (‘take’)
You now have a few seconds to precisely cut through that 
square and grab your victim’s robo-spine, absorbing its 
power, before their body hits the ground.

How to Zandatsu
Pulling off Raiden’s fanciest move

 Grab a cup of tea for 
 the many cutscenes 



S 
piritually, Might & Magic X 
can be neatly summed up by 
its first real conversation, 
when the captain of the 

guard at the first town jokes, 
“Don’t worry, I won’t send you to 
go kill rats in a cellar,” and then 
without irony presents a quest 
called Spiders in the Well. It’s a 
deliberate and careful throwback 
to the hack-and-slash RPGs of 
yore, in a style even its own series 
hasn’t done since 1993’s Darkside 
of Xeen – the fifth game, and 
hardly cutting-edge even then.

That goes to the core. While 
Legacy wields the Unity 3D engine 
and isn’t afraid to use it, both to 
create a world and to deploy some 
special effects such as volumetric 
lighting. The action remains 
turn-based and locked tight to a 
grid rather than enabling freeform 
movement, and for the most part, 
this works oddly well. 

The cities and dungeons are 
carefully designed: they look 
good and don’t feel too much like 
shoeboxes. However, you get 

regular reminders of why most 
games of this style stick to 
cramped dungeons and forest 
mazes rather than expansive 
overworlds, the biggest being that 
your ranged characters often aren’t 
allowed to take a pop at an enemy 
standing in front of them because 
officially they’re around a corner.

Although this is nominally the 
10th game in the series, it’s easy 
to get stuck right into the action. 
No knowledge of the previous 
games is required, and despite an 
introduction so astoundingly long 
and overwritten it’s a wonder that 
the party doesn’t emerge blinking 
into Might & Magic XI, the story is 
kept firmly in the background. 

Your team of rookie adventurers 
are taking the ashes of your 
mentor to a locked-down city in the 
middle of a ludicrously dangerous 
peninsula, in the wake of political 
reforms that everyone spends 
far too much time arguing about 
instead of dealing with all the 
monsters everywhere. A smarter 
party might ‘accidentally’ trip 

while holding his sodding urn on a 
windy cliff and go home. But no.

While even getting close to that 
town is a slow business, Legacy’s 
actual action is surprisingly pacey. 
The four-man party primarily levels 
horizontally, having lots of skills but 
plenty of points to spread between 
them. This quickly allows for a 
flexible team where a Ranger can  
be both an archer and a healer, or 
a Freemage can take up various 
magical schools without becoming 
a master of none. Melee characters 
get their own ‘spells’ revolving 
around skills such as taunting and 
diverting blows. Combat still isn’t 
usually too tactical outside of boss 
fights, where bad luck can also 
screw the party over in a hurry, but 
Legacy makes carving through 
armies feel very satisfying. A good 
job too, because while the killing is 
occasionally interrupted by a trivial 
puzzle or conversation popping its 
head into the action, this is firmly a 
game of 20 per cent exploration, 70 
per cent combat, and everything 
else fighting over the scraps.

Return to a time of yore  – well, 1993 to be specific

Might & Magic X: Legacy
viTAL 
STATiSTiCS
¤  Price £20
¤  Developer  

Ubisoft 
¤  Publisher  

in-house
¤  Web 

might-and-
magic.ubi.com

¤  Multiplayer  
None 

¤  DRM Uplay 
¤  Recommended 

spec Quad-core, 
6GB RAM,  
1GB 3D card
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 Conversations are quick, but with surprising 
 amounts of personality for a hack-and-slash 



What gives Legacy its old-school 
charm is that as much as it’s 
weighed down by an obviously 
low budget and the mechanical 
sacrifices of jumping back a decade, 
a love for this style of game and a 
desire to make one that replicates 
the best of the genre underpins the 
action. The result isn’t likely to do 
much for anyone who’s been raised 
on a diet of The Elder Scrolls, and 
even at its best is a nostalgia trip 
rather than a call for revolution. 
Even so, it’s a solid way to relive the 
good old days. ■ Richard Cobbett

Might & Magic X: Legacy

The confusion of Might & Magic
Legacy is a standalone story, but here’s how the series works

Might & Magic I-III
RPGs, original series

Might & Magic IV-V
Turn-based, grid layout

Might & Magic VI-IX
Realtime, free roam 3D

Crusaders of…
Action spin-off

MIGHT & MAGIC X: LEGACY

Heroes of…
Action spin-off
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Continues styles of

Arcomage
Card game spin-off

Dark Messiah of…
Action RPG spin-off

Plus a handful of 
others, including 

an online CCG and 
games on mobile/

console

Might & Magic X: Legacy
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Retro and proud of it, Might & Magic X: 
Legacy is a game that understands what 
made this genre so much fun in the past.

 Legacy isn’t afraid to say ‘nope, 
 not yet’ with a quick arse-kicking 

 Bosses represent 
 big difficulty spikes 

 Oh god, we just went back in time 
 to the original Unreal engine 

 The first real boss: tough, and prone to 
 blowing you off his lighthouse roof arena 

 The party gets poisoned so often, it’s a  
 wonder they’re not immune by Level 3  



2014’s 
best indie games
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W  
hile gaming’s biggest publishers are 
busy churning out identikit iterations 
of their most lucrative titles, indie 
gaming is moving in interesting and 
formidable ways, unrestrained by the 
demands of majority shareholders and 

the results of meticulous market research. Crowdfunding 
sites such as Kickstarter have empowered tiny studios 
with lofty ambitions, and allowed gamers to invest in the 
projects that they like the most.

What’s apparent from this year’s line-up is that indie games 
are bringing fresh ideas and gameplay concepts to the table.  
A gun that can shrink and swell objects, a party comprised  
of spies and a very ‘80s hacker feature in this year’s list. And 
that’s on top of Obsidian’s solid RPG Pillars of Eternity and 
unique scare ‘em ups Among the Sleep and Routine.

As ever, the PC is the single best platform for indie gaming. 
There was a brief period when titles such as Fez and Limbo 
were released on Xbox Live before the PC – probably thanks 
to investment from Microsoft – but the majority of games are 
coming out on the PC first and foremost as it’s easier  
to program for and get games on, and gamers are far more 
accepting and forgiving when something doesn’t quite work.

Narrowing down the thousands of upcoming indie games 
for this feature was always going to be a bit of a problem – 
smaller studios lack big companies’ PR nous and marketing 
clout – but the web and Steam’s Project Greenlight are great 
ways of getting the word about. The games we’ve chosen here 
are the ones that grabbed our attention, and which offer new 
takes on old genres or exploration of new ideas. And we have 
to admit, we’re more excited about these titles than we are 
about most of the mega-budget console conversions.
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The shrinking houses, scared Toddlers and 
sumpTuous sci-fi advenTures heading To our 
fave gaming plaTform in The nexT 12 monThs



No MaN’s sky
Release date: TBA
Joe Danger’s cute, chunky graphics and ludicrous 
physics made it a pretty much perfect indie title, so it 
would be natural for developer Hello Games to make 
something even more cute and chunky – a game about  
a baby chipmunk who learns to drive a car, perhaps.

But, no. With No Man’s Sky, Hello Games is creating 
an entire bloody universe to explore in a sci-fi setting, 
with Dune-like giant carnivorous worms and Eve-style 
epic space battles. The game is procedurally-generated 
so you’ll have no idea what to expect, reminding us  
of odd but charming MMoRPG Quel Solaar. It’s 
 jaw-droppingly rendered, too, with some lovely use  
of psychedelic foliage. our favourite kind of foliage.
¤ Developer Hello Games ¤ Publisher Hello Games

THe Fall
Release date: April
Not to be confused with Mark e smith’s post-punk 
band, this version of The Fall drew a huge amount 
of attention on kickstarter and attracted almost 
double its funding goal. 

It’s a platformer centred on aRID, an aI in 
control of a combat suit with an unconscious 
human suspended inside. Initial gameplay videos 
look a bit like gothic platformer Limbo, albeit on  
a dark and twisted planet instead of a dark and 
twisted fantasy land. It also adds point-and-click 
elements in a manner similar to po-faced 
lucasarts’ The Dig. We’re totally wired for this one.  
¤ Developer Over the Moon  
¤ Publisher Over the Moon

aMoNG THe sleeP 
Release date: Spring
Horror is arguably the perfect subject for indie games: you don’t need amazing graphics and 
lighting, you just need to scare the crap out of the player with moody visuals and a twisty 
story. Among the Sleep turns the genre on its head, with the player taking the role of  
a two-year-old child investigating things going bump in the night in a creepy house. It’s  
a unique proposition – usually horror is concerned with our fear of younglings (The Exorcist, 
The Omen) – but putting a toddler in charge taps into a knowable primal scene terror. 
¤ Developer Krillbite Studio ¤ Publisher Krillbite Studio

RouTINe
Release date: TBA
ea’s intergalactic survival horror franchise 
Dead Space was, to us, a little bit of a 
disappointment. It did a fine job of building 
tension, but blew it by putting the scary 
monsters centre stage. Routine, which is 
set in an abandoned lunar colony, follows 
Dead Space’s lead, but throws some 
Amnesia-style unknowns into the mix.

The player is equipped with little more 
than an archaic multi-tool, which can be 
used to get out of tricky situations but 
fails more often than not – battle a robotic 
foe and you’ll lose the ability to use it as  
a flashlight. oh, and there are no health 
bars or multiple lives, either. We’re 
completely crapping ourselves already. 
That’s probably too much information.  
¤ Developer Lunar Software 
¤ Publisher Lunar Software

QuaDRIlaTeRal 
CoWBoy
Release date: TBA
a kind of ‘80s take on Sleeping Dogs, 
Quadrilateral Cowboy features a hacker 
with a 56.6k modem and 256k of RaM  
as he attempts to carry out heists at 
high-tech facilities.  
¤ Developer Blendo Games  
¤ Publisher Blendo Games

HoTlINe MIaMI 2: 
WRoNG NuMBeR
Release date: TBA
2012’s hit Hotline Miami won praise for 
combining the top-down view of the original 
Grand Theft Auto with buckets of violence. 
Its sequel promises gallons of neon blood, 
more playable characters and a level editor. 
¤ Developer Dennaton Games  
¤ Publisher Devolver Digital
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THe WITNess
Release date: Mid 2014
Jonathan Blow’s first game, Braid, was  
a polished platformer based on a single 
concept – the player could rewind time if 
they got into trouble. While a first-person 
puzzler set on an island may sound pretty 
different to his debut, it carries over the 
game’s idea of collecting pieces in order to 
create something – a jigsaw puzzle in Braid, 
mountain-top lights in The Witness. It may 
look and sound like dad-favourite game 
Myst, but we’re sure Blow will exercise the 
cerebellum with intricate puzzles and 
please the eyes with lovely lighting.   
¤ Developer Number None, Inc  
¤ Publisher Number None, Inc

sPyPaRTy
Release date: TBA 
Games industry veteran Chris Hecker is responsible for 
Spore’s procedurally-generated cockmonsters and 
Quake’s perspectively-correct texture mapping, so it 
seems odd that his first independent game is obsessed 
with the intricacies of human behaviour.

like a virtual game of wink murder, SpyParty casts  
a player in the third-person mode of the spy, who has to 
complete tasks at the titular gathering. Watching over 
this is the sniper, who must identify and assassinate 
the spy. It’s utterly intriguing, even if the current 
characters look as if they were taken from The Sims 2... 
¤ Developer Chris Hecker  
¤ Publisher Chris Hecker  

sCale
Release date: TBA
as its name suggests, Scale is obsessed with 
making big things little and little things big. The 
protagonist has found herself trapped in  
a prison, but she has a scale gun that can turn 
canyons into cracks and butterflies into Boeings. 
at the moment it’s all a little crude, but it’s one of 
those ideas that’s so amazing, it makes you 
wonder why no one’s thought of it before. We’re 
sure Valve has a close eye on developer steve 
swink, and, if he can pull it off, we hope to see  
a scale gun in the next Portal title...  
¤ Developer Steve Swink  
¤ Publisher Steve Swink

ReseT
Release date: Late 2014
Reset wowed us with its first trailer back in 2012. Not only did it look like  
a triple-a title, despite being developed by just two Finns, but its central idea 
had us completely intrigued: you could ‘reset’ time and go back and help 
yourself solve a tricky puzzle. Think Portal with a touch of The Misadventures 
of PB Winterbottom, but with the kind of graphics that make your eyes pop out 
to such an extent that you can only look at the floor for the rest of your life.

The problem is that creating a game with such high production values and 
unique ideas – in a bespoke engine no less – takes a lot of time and money. 
Developer, Theory Interactive, was rather quiet for the majority of 2013, but 
sprang back into the spotlight with an Indiegogo campaign to restart Reset. It 
raised over �€71,000 – enough to see the game through to completion.  
¤ Developer Theory Interactive  
¤ Publisher Theory InteractivePIllaRs oF eTeRNITy

Release date: Late 2014
It does feel a little odd referring to obsidian 
entertainment as an ‘indie’ developer as it’s not 
comprised of two guys in a manky bedsit. Instead, it’s 
the studio behind triple-a titles Fallout: New Vegas and 
Alpha Protocol, but nevertheless it managed to raise 
funds for Pillars of Eternity (formerly Project Eternity) 
through a kickstarter campaign.

It certainly knows its way around RPGs, too: 
obsidian’s roots lie in Black Isle studios, responsible for 
genre classics Planescape: Torment and Icewind Dale. 
Pillars of Eternity marks a return to proper sword ‘n’ 
sorcery party-based tactical gameplay, and its use  
of gorgeous pre-rendered backdrops should mean it’ll 
run on just about any hardware. 
¤ Developer Obsidian Entertainment
¤ Publisher Obsidian Entertainment

2014’s Best indie games 

March 2014           73



Alan Dexter shows you the best way to get Valve’s operating system on your rig

SteamOS is finally available, 
ready for you to install so 
that you can see what all 
the fuss is about. Bear in 

mind that this is a beta release 
though, and one that’s aimed at 
experienced Linux-savvy system 
builders only. It supports a rather 
limited hardware specification, 
and won’t simply install on every 
machine you have to hand.

Even if you’re packing an Intel 
CPU with a modern Nvidia graphics 
card and a UEFI motherboard, we 
still suggest that you should be 
cautious with SteamOS. Don’t 
install this on your main rig unless 
you’re eager to reinstall Windows 
on the machine afterwards. In an 
ideal world you’d have a second 
machine that ticks everything in 
the minimum specification list 
– which is a lot to ask from a pile of 
hardware that you’re not using for 
anything in particular. If you happen 
to have a spare kick-ass system just 
lying around, then we suggest you 
use it for playing the latest games 
at the best settings, not for trying 
out a beta-release of a new 
operating system. 

There is some good news 
though, and that is that is that the 
ever-capable Linux community 
has stepped in and created a less 
exacting build of the Debian-based 
operating system. Ye Olde 
SteamOS (available to download 
from https://directhex.github.iso/
steamos-installer) supports 
motherboards with older BIOSes, 
will install as a virtual machine 
without a problem and supports 
dual-booting as well, so you don’t 
have to destroy your current 
installation. This makes it pretty 
much perfect if all you want to do 
is see what Valve’s new operating 
system currently looks like, and 
also take a peek at the so-called 
future of PC gaming.

Our recommendation to get 
you started is to install Ye Olde 
SteamOS as a virtual machine. 
It’s worth noting that the virtual 
machine will struggle a bit with 
3D acceleration, especially in big- 
screen mode. Don’t expect to be 
able to play Team Fortress 2 in a 
virtual system, but if you want to 
see what Valve has been up to, 
this ticks the box nicely.

SteamOS made easy
Project Goal 
Install SteamOS
Take Valve’s rendition of Debian 
for a spin in a way that doesn’t 
reduce to your Windows 
installation to dust. 
 

requires 
Oracle VM 
VirtualBox
VirtualBox is a great tool if you 
want to try different operating 
systems. It’s particularly useful 
if you’re looking to play with 
Linux. You’ll need a modern 
processor that supports 
hardware virtualisation to get 
the most out of it.

30 
MInuteS
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Creating other partitions
Click on the free space to create a partition. Give it a size of 

around 10GB – this will be your swap partition. Make it logical, and 
create it as the end of the available space when the options appear. 
When you get to the summary screen, double-click ‘Use as’ and select 
‘Swap area’. Double-click the remaining space, leave the partition size 
as it is and make sure that ‘Mount point’ is set to ‘/home’.

3 Power User installation
We recommend using Power User Install if you’re going to 

be dual booting. From the following screen, select ‘Manual’ to choose 
the disk or partition you want to install on. On the next screen, you 
can see the partitions and disks available on your system (and resize 
any partitions you’d like). If you’re installing on a fresh disk, double-
click on the disk, then select ‘Yes’.

1 Burn Ye Olde SteamOSe
First, head over to https://directhex.github.io/steamos-

installer to grab the latest version of Ye Olde SteamOSe, which 
you can download via either torrent or magnet link. Once you’ve 
downloaded the ISO file, you’ll need to burn it to a blank DVD or 
create a bootable USB stick. Once that’s done, restart your PC and 
boot from the USB stick or DVD you’ve created.

6 Finish installation
Select ‘Finish partitioning and write changes to disk’, then select 

‘Yes’. SteamOS will begin configuring and installing itself. Once it’s 
finished, click ‘Continue’ to restart your PC and boot into SteamOS. 
After SteamOS loads, you’ll need to put in the password ‘desktop’. 
Finally, click ‘Activities’ from the top of the screen, select ‘Applications’ 
and open the Terminal. Type steam to update to the latest version. n

4 Reading the main partition
Select the free space where you want to install SteamOS, 

bearing in mind that it should be a minimum of 10GB in size. Select 
‘Create a new partition’ if you need to, then specify the size. Ensure 
it’s the primary partition, then click ‘Continue’. Make sure that the 
‘Use as’ area contains the text ‘Ext4 journaling file system’, then select 
‘Done setting up the partition’.

2 Choose your install method
When the installer boots up, you’re given a number of options 

to choose which type of install you’d like. Automated Install is the 
most straightforward of these, but it will completely erase the 
contents of the disk. If you’re planning to install SteamOS alongside 
another operating system to dual boot, you need to choose either 
Expert Install or Power User Install.

Step-by-step: Install SteamOS

5

Get Valve’s operating system on your PC with Ye Olde SteamOSe
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Project Goal 
Universal access 
to files
We’ll set up our own Dropbox-like 
server to access our files and 
share them with others including 
those outside our network. 

requires
A web server
OwnCloud runs on your existing 
web server. We showed you how 
to set one up in issue 287.

ownCloud
The server software that will 
organise your files and let you 
access them from any computer 
on the local network as well as 
the internet.

Cloud storage services like 
Dropbox have changed the 
way we collaborate and 
share files, but to make 

the most of them, we have to trust 
our data to a third-party provider.  

With ownCloud you can sync and 
share data and access it from any 
internet-connected device. For 
security, ownCloud can encrypt 
files too. The software can handle 
a variety of file formats, and has a 
built-in gallery image viewer and 
music player. Another interesting 
feature is file versioning; the server 
tracks all changes to files, and you 
can revert to an older version with 
a single click. You can sync files 
on ownCloud using a web browse,  
a desktop client or a mobile client.

Install ownCloud
The ownCloud developers have 
streamlined the process of setting 

up a server. First, ensure the 
computer you’ll be using as the 
ownCloud server has a static IP 
address. You can do this from your 
router’s admin page. 

Next, fire up a terminal and add 
the ownCloud repositories:
$ sudo -s
# echo ‘deb http://download.opensuse.
org/repositories/
isv:ownCloud:community/
xUbuntu_13.10/ /’ >> /etc/apt/sources.
list.d/owncloud.list 

Before you can install software 
from this repository, you’ll also 
need to add its signature key:
# wget http://download.opensuse.org/
repositories/isv:ownCloud:community/
xUbuntu_13.10/Release.key
# apt-key add - < Release.key 

Now refresh the repositories with 
sudo apt-get update and install the 

One of the primary reasons for not 
running your own cloud server is that 
it has to be kept powered on around the 
clock. This could prove a costly affair 
when the electricity bill arrives, and 
might not even be feasible if you live 
somewhere that’s prone to power cuts, 
but if your file requirements are modest, 
you can use the little Raspberry Pi as the 
server. You’ll need to tweak the device to 
allocate maximum RAM to the processor 

instead of the GPU before installing the 
ownCloud software in your RPi.

You can automate the process by using 
this script from petRockBlog (http://bit.
ly/1a39hh2), which will download and 
set up an ownCloud installation on top 
of Raspbian distribution. If you’re really 
adventurous, you can install arkOS 
(https://arkos.io) on your RPi. In addition 
to ownCloud, the distro has other apps to 
keep you in charge of your data.

Raspberry Pi Cloud

Mayank Sharma helps you keep control of your data and access it anywhere

Host your own cloud 

The RPi is an ideal device to power your personal cloud
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ownCloud server with sudo apt-get 
install owncloud. This command 
will automatically install and 
configure the Apache web server to 
talk to the ownCloud installation. 
You’ll need to enable certain 
Apache modules for ownCloud to 
work correctly. In a terminal, enter 
sudo a2enmod headers rewrite 
env and then restart Apache with 
sudo service apache2 restart.

To configure ownCloud, launch 
a web browser and navigate to the 
ownCloud installation instance at 
localhost/owncloud. Since this is 
a new installation, you’ll be asked 
to create a user account for the 
ownCloud administrator. By 
default, ownCloud keeps its data in 
the /var/www/html/owncloud/
data directory and uses the SQLite 
database. If you want to use 
another database, such as MySQL, 
or want to change the data folder, 
click on the ‘Advanced’ pulldown 
menu. You should change the 
location of the data folder – to /var/
data, for example – otherwise 
ownCloud will throw up errors.

You can now log into your server 
as the administrator and start 
uploading files, but you’ll have to 
tweak the PHP configuration file 
if you wish to upload files that are 
greater than 2MB in size. Use a text 
editor to open php.ini, which is 
housed under /etc/php5/apache2. 
Look for the upload_max_filesize 
and post_max_size variables and 
change their values from 2M to 
something like 500M or 1G.

Upload and share files
Once you’ve logged in, you’ll be in 
the Files section. To upload a file, 
click on the green arrow button or 

drag and drop from your desktop. 
To organise files into a folder, click 
on the button labelled ‘New’ and 
select the ‘Folder’ option.

If you’ve uploaded a file in a 
format ownCloud understands, you 
can click its name to view and edit 
it. The Music section lists all your 
uploaded music files irrespective of 
the folders they are in. At the top of 
the page you get buttons to control 
playback. Simply click on a file to 
add it to the playlist. The Pictures 
section will show thumbnails of all 
the images in your cloud. Click on 
an image to start a slideshow. The 
interface has controls to pause the 
slideshow, and to jump to the next 
and previous images.

Another way to upload files 
to the server is via the WebDAV 
protocol, which you can use to 
access the ownCloud server from 
your file manager. For example, in 
the file manager, press [Ctrl]+[L] to 
enable the location area. Here you 
can point to your ownCloud server, 
such as dav://localhost/owncloud/
remote.php/webdav. Once you’ve 
been authenticated, the ownCloud 
storage will be mounted and you 
can use it just like a regular folder.

To share uploaded files, go to the 
Files section in the web interface 
and hover over a file or folder. This 
displays several options, including 
‘Share’, which lets you select which 
users or groups you want to share 
the item with, and give them 
permission to edit and delete it.

You can share items with people 
who aren’t on your ownCloud 
server. If you click the ‘Share with 
link’ checkbox, ownCloud displays 
a link to the item that you can share 
with anybody on the internet. You 

can also password-protect the link 
and set an expiration date.

Set up clients
You can sync folders from a desktop 
to your server using an ownCloud 
client. To install the Linux client, 
first add its repo by entering the 
following in a terminal:
$ sudo -s
# echo ‘deb http://download.opensuse.
org/repositories/isv:ownCloud:devel/
xUbuntu_13.10/ /’ >> /etc/apt/sources.
list.d/owncloud-client.list

 
Then add the keys with:
# wget http://download.opensuse.org/
repositories/isv:ownCloud:devel/
xUbuntu_13.10/Release.key
# apt-key add - < Release.key 

Finally, refresh the repos with sudo 
apt-get update and install the 
client with sudo apt-get install 
owncloud-client.

Once the client is installed, you’ll 
have to set it up it by pointing to 
the server. It will connect and by 
default create a local sync folder 
named ownCloud under the home 
directory, such as /home/bodhi/
ownCloud. Files in this directory 
will be synced to the server.

You can also specify one or more 
directories on a local machine to 
sync with the ownCloud server. If a 
directory is shared with several 
users, when anyone makes a 
change to a file on one computer, it 
flows to the others automatically.

When collaborating with others, 
ownCloud’s version control system 
creates backups of files, which are 
accessible via the ‘History’ option. 
This also links to an ‘All versions’ 
page for earlier versions.

1 Personal settings
When you’re logged into the ownCloud 

server, click on the pull-down menu you 
can see next to your username and click on 
‘Personal’. Here you’ll be able to change the 
settings for your account such as the login 
password and display name.

2 Tweak ownCloud
Bring up the pull-down menu again 

and click on ‘Admin’. From here you can check 
for available updates and create a compressed 
backup of the entire cloud. You can also 
enforce the clients to connect to ownCloud 
via an encrypted connection.

3 User management
Before you start using your ownCloud 

instance, it’s advisable to add users and 
organise them into different groups. If you 
are logged in as the ownCloud administrator, 
you can select ‘Users’ from the pull-down 
menu to manage them.

Basic ownCloud configuration
Get your cloud up and running

Host your own cloud
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Sync your calendar and address book
Import your schedule and contacts to the cloud and sync them across devices

1 Export contacts
You can use ownCloud to keep all your contacts synchronised, 

but before you can do that, you need to get them into your ownCloud 
server. Handily, the ownCloud software supports the popular vCard 
file format (with the vcf file extension). Almost every commonly used 
emailing app – including online ones such as Gmail – is capable of 
exporting its address book in this format.

3 Sync the address book
You can synchronise the address with clients that can read 

CardDAV links. Head over to the Contacts section and click on the 
gear icon at the bottom, then hover over the name of the address 
book you just imported and click on the globe icon. This will spit out 
a CardDAV link for this address book, which you can then feed into 
your desktop or mobile address book client.

2 Import into ownCloud
With the newly exported vcf file in hand, head to the Contacts 

section in the ownCloud admin interface and click on the gear icon 
at the bottom left of the screen. This opens up the Address Books 
drawer, where you can create a new address book ready to be filled 
with your contacts. Click on the arrow button and use the file 
manager to find and select the vcf file.

4 Edit calendar
You can also use ownCloud can also manage your calendar 

and tasks. To create a new event in your calendar, head over to the 
Calendar section. You can choose to view the calendar for the entire 
month, or just for the current week. To add an event, click on a date 
in the calendar. This will bring up a window with several options that 
you can use to configure the event.

5 Share with others
After you’ve saved an event, you can use ownCloud to share 

it with other users. Click the gear button in the top right corner, 
then hover over the calendar you wish to share and click the ‘Share 
calendar’ icon. This brings up a pull-down menu which lets you select 
the users or the group of users you wish to share the calendar with.

6 Sync with desktop
Just like address books, ownCloud will also sync your calendars 

with desktop and mobile apps that can read this information from 
CalDAV links. To get the CalDAV link for your calendar, click the gear 
button and click on the globe icon. This displays a link that you can 
pass to the clients to keep them in sync with the ownCloud calendar.
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Install and enable apps
Use these add-on apps to make ownCloud even more useful

1 Encryption
Bring up the pull-down menu next to your username and click on 

‘Apps’. This will list a number of add-ons that you can install to extend 
the functionality of your ownCloud installation. Scroll down the list 
and select ‘Encryption’. Click on the ‘Enable’ button to activate the 
app. When you log in to your server again, it will generate encryption 
keys and encrypt all the data on the server.

3 External storage support
With this app you can mount drives and manage data from 

external third-party storage services like Amazon S3 and Dropbox. 
After enabling the app, head to the Admin section, which will have 
a new External Storage section. To add a new drive, select a service 
from the pull-down list and type in the required authentication 
details to enable ownCloud to connect to the service.

2 Bookmarks
After you have enabled the Bookmarks app, you can store 

and manage bookmarks in your ownCloud server. You can either 
add bookmarks directly, or by importing a bookmark file from your 
web browser. The app also has a bookmarklet that you can add to 
your browser’s bookmarks. Simply click on the bookmarklet to add 
a website to ownCloud’s list of bookmarks.

The advantage of commercial 
cloud services like Dropbox is 
that you can access data stored 
in them from any computer 
connected to the internet, 
whereas by default ownCloud 
will only be accessible from 
computers within the network 
on which it's set up. 

It’s possible to access your 
private cloud from the 
internet, though. The trickier 
and more expensive solution 
is to get a static IP address 
from your ISP and poke holes 
in your router's firewall to let 
traffic from the internet find 

your cloud, or set up Dynamic 
DNS in your router or local 
machine, but the smart way is 
to use a tunnelling service like 
PageKite, which can make 
your private cloud visible to 
visitors from the internet with 
minimum effort. PageKite 
uses a pay-what-you-want 
model. As a non-commercial 
user, you can use the service 
for free by filling out a form 
once a month, telling PageKite 
how you use the service.

First, you need to install 
PageKite. Launch a terminal 
and enter $ curl -s https://

pagekite.net/pk/ | sudo bash. 
When that's done, make 
your local web server public 
using the following command: 
$ pagekite.py 80 
mycloudserver.pagekite.me.

Now you can access your 
ownCloud instance by 
entering the mycloudserver.
pagekite.me URL in a web 
browser. Remember to replace 
mycloudserver with a new 
name. The first time you run 
this command, PageKite will 
run you through its brief sign 
up process and ask for your 
email address. ■

Access ownCloud from the web

4 Antivirus
 The Antivirus app will check files with the ClamAV scanner 

when they are uploaded to the server. Enable the app and head to 
the Admin section to configure it. You’ll need to point to the path to 
the executable clamscan app and select the action to take if it comes 
across infected files. The default action is to log the infected files, but 
you can also choose to delete them if you prefer. 

You can do a lot more with PageKite. 
Refer to its quick start guide at https://
pagekite.net/support/quickstart for 
more advanced options

Host your own cloud
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1 Open Device Manager
If your computer has started to act a bit strangely recently, 

the first thing to do is work out what might be causing the problem. 
As long as Windows will start correctly, you can check out the Device 
Manager by pressing [Windows]+[R] on your keyboard to open the 
Run dialog and typing mmc devmgmt.msc. You can also open the 
Device Manager through Windows’ Control Panel.

2 View your devices
The Device Manager lists all the hardware and components 

that are currently installed. If there are any problems, a yellow or red 
icon appears by the device, letting you know that something is up. 
Right-click on a device and select ‘Properties’. Under ‘Device status’ 
you’ll see a notification telling you whether the device is working 
properly, and if not, what the problem might be.

Step-by-step: Identify and fix hardware issues

Use Windows’ own tools to identify and correct 
issues quickly and easily, says Ben Andrews

There are plenty of amazing 
things about PCs, but one 
that continues to impress 
is the range of hardware 

that Windows can be installed on. 
Whether you’re talking about the 
tiniest tablets through to the 
most-stunning gaming rigs, the 
spread of hardware supported is 
incredible. This variety is fantastic, 
but it can mean that we 
occasionally come across hardware 
problems. There are so many 
possible combinations of kit from 
so many manufacturers, that 
sometimes they have trouble 
talking to one another. 

This can be frustrating and it’s 
not always obvious where the 
problem lies, but don’t worry – 
there are a number of tools built 
into Windows that will let you find 
out what’s gone wrong quickly and 
easily, and help you fix or replace 
any problem parts. Here we’ll show 
you how to use them, and suggest 
some common problems and 
solutions. Let’s get going!

Fix hardware 
problems

Project Goal 
A trouble-free PC
Get acquainted with some of 
Windows’ more advanced tools, 
which can help you identify and 
fix hardware problems.

requires 
Windows
This tutorial works with all 
versions of Windows, and you 
don’t need any other software.

TroUBLesHooT AUdio 
pLAyBAck
if you’re having trouble 
hearing sounds through your 
speakers or headphones, 
run this troubleshooter to 
find out what the problem is.

conFiGUre A device
click this option to get 
Windows to scan for hardware 
problems and attempt to fix 
them automatically.
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Automatically update your drivers
Faulty drivers are the source of many hardware problems, but 

you can easily update them from the Device Manager. Right-click 
on a device then select ‘Update driver software’. First, try ‘Search 
automatically for updated driver software’. Windows will check 
your computer and online for the best drivers, and install them 
automatically. If that doesn’t work, try the next step.

4 Update your drivers manually
You can also install drivers manually. If the problematic device 

came with a DVD containing drivers, insert that. You should also check 
the manufacturer’s website to see if there is a new driver available to 
download. Once done, go back to the Update Driver Software page 
and select ‘Browse my computer for driver software’. Click ‘Browse’, 
then select your DVD drive or your Downloads folder.

Step-by-step: Identify and fix hardware issues

3

seArcH Box
Use this to find what 
you’re looking for 
faster. From the main 
control panel window, 
type troubleshooting 
into the search box to 
see this window.
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Fix hardware problems

Fix proBLeMs WiTH  
WindoWs UpdATe
Windows Update deals mainly 
with software, but it’s worth 
checking whether it has had any 
problems, as this can affect your 
pc’s hardware too.



9 More serious issues
Sometimes a hardware problem is so severe that Windows 

won’t start. When you turn on your PC, listen for the POST beep; a 
long beep or a series of short beeps can inform you what is wrong. 
For example, one long beep tells you that the graphics card is not 
powered properly. The exact meaning of the beeps varies between 
BIOS manufacturers, so search online for details.

7 Solve memory problems
If something is wrong with its RAM, your PC can be plagued 

with problems. You can identify and fix these issues by opening 
the Control Panel and typing memory into the search box. Under 
‘Administrative tools’, select ‘Diagnose your computer’s memory 
problems’. You can either restart Windows now and check for 
problems, or have it check next time you start your computer.

5 Open the troubleshooter
Another handy tool to help you find solutions to hardware 

problems is Windows’ built-in Hardware and Devices Troubleshooter. 
To access it, open up the Control Panel, then type troubleshooter 
in the search box in the top-right hand corner of the window and 
press [Enter]. Under ‘Troubleshooting’ click ‘Find and fix problems’, 
then select ‘Configure a device’.

10 Troubleshooting tips
Following these steps you should now be able to fix any 

hardware problems you encounter. Start with the most obvious 
problem, such as a driver error, then work your way through each 
step. You’ll hopefully hit the solution as you go. Unfortunately, some 
serious problems may require you to find your screwdriver, get your 
hands dirty and either fix or replace the faulty hardware. n

8 Fix your network adapter
Can’t connect to the internet? Unplug your modem from 

the power supply, wait 20 seconds, then plug it back in. Once it has 
restarted, try connecting again. If that doesn’t help, type network in 
the Start menu (or the Start screen in Windows 8). Click ‘Network > 
Network and Sharing Center > Change adapter settings’. Right-click 
your network connection and click ‘Diagnose’.

6 Follow the steps
With the Hardware and Devices Troubleshooter open, 

click ‘Next’ to begin. Windows will now scan your system and 
attempt to fix any problems it finds. When it does, you’ll see a 
list of changes it has made, and you should be able to continue 
working. You can also select ‘Explore additional options’ or ‘View 
detailed information’ for more clues about what has gone wrong.
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1 New project
Begin by selecting ‘New project’. Your first job is to define your 

project’s basic video settings, resolution, framerate and so on. It’s best 
to set these to match the bulk of your source material, but don’t worry 
about them too much right now – this is non-linear editing, so nothing 
is set in stone until you compile the final result.

2 Easy Wizard
Select ‘Import videos and images’ on the previous box, or 

choose ‘Run wizard’ from the Editor menu. Drag and drop your clips 
into the boxes at the bottom, or use ‘Add Files’. I’ve thrown together 
a selection of CoD4 footage of the player being heroic. You can 
highlight and preview clips to help you get them into the right order.

2 
hours

Share your gaming prowess with a classy highlights reel. Chris Lloyd explains how

unless your sole creative 
aim in life is to get your 
videos on You’ve Been 
Framed, you need a decent 

non-linear video editor, like VDSC. 
The full feature set is extensive, 

and covers all the bases, including 
colour correction, green screen, 
multiple picture-in-picture, filters 
and more. It’s a little light on special 
effects, but there are no hidden fees, 
ads, or sneaky omissions.

The key here is to think in terms 
of objects. You build a video from a 
set of re-useable elements, clips, 
stills and sounds. These are built 
into sprites and scenes, which can 
be moved and manipulated as one. 
It’s a full non-linear system, so you 
can use anything in any order, as 
many times as you like, at any size 
and shape. Nothing is altered in 
your source material, so you’re free 
to experiment endlessly too.

Create stunning 
gaming videos

Project Goal 
Video showreels
Show off your video clips 
and add special effects.  
  

requires 
VDsC
www.videosoftdev.com 

Gather your clips together and start composing your masterpiece

Step-by-step: Video editing
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7 Moving them about
Here’s our sprite full of clips. The priority is top-down. To 

change this, right-click and move the video layers up and down. Click 
and drag to move about the timeline. It’s best to divide long projects 
into separate scenes, which you can load and save separately. Use 
sprites to build blocks of edits and cuts, which can be moved as one.

5 Editing clips
To edit a clip, select one from the timeline or explorer, open 

the Properties window and select ‘Cutting and splitting’. Use the blue 
slider or video controls to select a starting point, hit ‘Start selection’, 
then move position again and select ‘End selection’. You can now 
delete this section. Edits are non-destructive, and can be undone.

3 Transition effects
The arrows between clips represent transition effects. Select a 

type from the list on the left, then select a variation from the right to 
see a preview. When you see something you like, drag it to the arrow, 
which turns green to show it’s been defined. If you leave any unused, 
the transition will be a hard cut. Hit ‘Apply settings’ when you’re done.

8 Adding stills
Let's add a still. Click 'Add object' and select an image. This will 

appear in the Resources window. Click and drag it onto the mat. By 
default, it will overlay the whole sequence. Click and drag the ends to 
adjust the length, then click and drag the middle to position the still. 
Finally, click and drag the boxes on the main screen to adjust the size.

6 Adding more
To add another clip, go to ‘Add object’, browse and select it. 

Open the Resources window and you’ll find you new video clip listed. 
To add it to your scene, click and drag it to the working area (known as 
the mat) and select ‘Add as video’, then click and drag on the main edit 
screen to position it. If your sprite is open, it’ll be added inside this. 

4 One big sprite
The main editing screen shows that you’ve created a single 

scene, in which the Wizard has created a sprite (an amalgamation of 
elements). Go the ‘Scenes’ tab and hit ‘Preview scene’ to view it. Open 
the Objects explorer and open your sprite to see each element. Click 
the ‘Sprite1’ tab on the timeline to see the sequence of clips in full.

toP tiP
EASY ON THE EFFECTS

Use wipes, transitions and 

effects very sparingly, in fact 

its probably best to avoid 

transitions altogether, as 

their use has become the 

sign of an amateur.
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13 Build a project
Once you’ve finished, select ‘Export project’ from the Projects 

menu. The important bit here is the menu that lets you set the 
compression rate. This gives you various options depending on the 
device and format you’ve selected. Neat. Up to this point, all you’ve 
created is an edit list. This finally converts everything into a new file.

11 Going green
Load your clips and background, then position them with the 

green screen element on the top. Select the tab for your green video 
the timeline, go to ‘Video effects’ and select ‘Background remover’ 
under ‘Transparent’ to add an effect layer. Go to its Properties window 
and use ‘Get color from scene’ to pick the colour to make transparent.

9 Video overlay
Use the timeline to stack two or more clips by sliding them over 

each other. Select the top one and click the main screen, use the sizing 
boxes to shrink it, and position it where you will. You’ll find it useful 
to remove the background, so open the Properties window, click ‘Fill 
background’ and select ‘False’. Repeat to add more overlaid videos.

14 Upload to YouTube
YouTube coverts videos internally into a format it likes. You can 

feed it mov, avi, mpeg and so forth, but be aware that what you get 
out is not always what you put in. 1,280 x 720 is a good starting point 
for HD. It’s all tied into Google+ these days of, course. Sign in and click 
‘Upload’, then drag and drop. Don’t forget to add appropriate tags. ■

12 Special effects
Each effect and filter adds a layer, which can be adjusted and 

edited. Load and select a video clip and click ‘Video effect’ under the 
Editor tab. This adds an effects layer, which is visible in the video 
timeline and under the Objects explorer. Adjust the settings with the 
Properties window. Here I’ve chosen the Plasma effect. Groovy.

10 Text and shapes
You can also add text and basic shapes. Select ‘Add object’ as 

before. Choose ‘Text’, choose a position, and click and drag on your 
main screen to draw a text box. It’s best to edit this box from the 
Properties window, so select the text and open this. You can set the 
text type under ‘Text object settings’. It’s a similar story with shapes.

toP tiP
THINk FIRST

Before you start, think about 

what you want to achieve. 

It’s easy to waste a lot of 

time in the editor if you don’t 

know what you want to  

get out of it in the  

first place.
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1 Install 
Download WinDirStat from FossHub (www.fosshub.com). 

Run the installer, follow the steps to install the tool on your PC, and 
choose to run WinDirStat when prompted. It’s not a program you’ll 
likely use often, so there’s no need to have it pinned to your Windows 
Taskbar or give it pride of place on your desktop.

2 Scan
The first thing you’ll notice when you open WinDirStat is its 

simple interface, which makes it very easy to use. First, it asks which 
of your drives to scan. The dialog box will list all of your drives, so just 
choose your main hard drive and press ‘Scan’. It will probably be listed 
as C, but if you have a different letter assigned, choose that.

30 
MINUTES

Find out what’s taking up all your hard drive space. James Stables shows you how

When you bought or built 
your PC, you had half 
a terabyte of storage 
spare – a void that 

you never thought could be filled. 
However, four years later, things 
are slowing down and Windows is 
telling you to free up some space. 
What can possibly be clogging up 
that much of your hard drive?

WinDirStat is an easy-to-use tool 
that scans your drive to provide 

an exact map of what’s using every 
byte of it. By studying this map, 
you can find out what’s taking more 
than its fair share of space, then 
make informed decisions about 
what you should archive, what you 
should keep on your PC, and what 
you should just delete altogether.

Read on to find out how to install 
and use WinDirStat in eight simple 
steps. Your drive will be clean and 
tidy again in no time!

Target and destroy 
storage hogs

Project Goal 
More space
Find and remove files that 
are cluttering your drive. 
  

requires 
WinDirStat
From www.fosshub.com.

Locate, identify and eliminate the unnecessary files that are slowing you down

Step-by-step: Clean up your hard drive
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7 Delete
If you’re sure that a cluster is just wasted space – or you’ve 

archived its contents on an external hard drive – WinDirStat can 
remove it from your PC. Click the offending cluster to highlight it, 
then choose ‘Clean Up > Delete’. You can either send it to the Recycle 
Bin, or have it immediately and irreversibly deleted. 

5 Click a block 
Each block on the map represents a group of files, so the 

bigger the blocks, the larger the group of files cluttering your hard 
drive. These big blocks are the ones you should start investigating 
first. Click one of these to identify it in the key in the right-hand pane. 
This helps you to identify the biggest clusters of non-essential files.

3 Get the picture
Now is the time to get yourself a cup of tea and let WinDirStat 

do its thing. The program will analyse all the folders on your computer, 
which can take some time. You can sit and watch the animation as 
it works through your system if you want, but it’s not necessary. 
The whole thing generally takes around five minutes to complete.

8 Select where to back up to
Congratulations! You’ve identified and decimated the storage 

hogs on your hard drive, leaving you with plenty of space for new files 
and programs. Remember, it’s highly advisable to defragment your 
drive after cleaning up your system, or all your diligent space-saving 
will be less effective than it should be. ■

6 Explore in depth
The key is rather vague, so a big cluster labelled ‘JPEG image’ 

could mean a lot of things. Luckily, WinDirStat makes it easy to find 
out what these big clusters are. Right-click any square on the map 
and choose ‘Explore here’. This opens Windows Explorer for you to 
have a nose around and see exactly what is taking up all that space.

4 Explore your folders
Once WinDirStat has trawled through your system, a map of 

all of your files will appear in the bottom of the window. Looking at 
your system in this way can be overwhelming, but it’s easy to drill 
down. Use the folder tree in the top-left pane to delve deeper into 
your system and, more usefully, to explore precise areas of your drive.

toP tiPs
FILE SECURITY

Don’t send unwanted  

files containing sensitive 

information to the Recycle Bin. 

Delete them securely with 

Eraser, available from  

http://eraser.heidi.ie.
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30 
MINUTES

Super-charge your laptop’s wireless with an 802.11ac upgrade and Neil Mohr

What year is it? It’s 2014, 
and 802.11ac tech has 
been on sale since 
September 2012 in 

the guise of pointless routers. 
Why pointless? Because there 
was nothing to connect to them.

Finally, that’s starting to change. 
Two-stream USB and internal 
adaptors appeared at the end of 
2013, and a couple of laptops have 
now been released, such as the Dell 
Alienware 17. But models are still thin 
on the ground. In fact, you’re more 
likely to find 802.11ac capabilities 
inside a smartphone like the HTC 
One or Google Nexus 5 than a PC.

Enough complaining. The reality is 
that 802.11ac routers are here, and 
you can now upgrade your existing 
laptop by removing the old internal 
adaptor and replacing it with a shiny 
new 802.11ac compatible one – albeit 
a two-stream one, rather than the 
three streams we were all expecting. 
Those are on the way, so you might 
want to hold off a little longer. After 
all, when has the wireless world ever 
delivered in a speedy manner?

In the walkthrough on the right, 
I’ll help you decide whether it’s 
worth upgrading from three-stream 
802.11n to a two-stream 802.11ac 
system. The important first step is 

to ascertain if your laptop can 
actually use an 802.11ac adaptor. 
There are three important factors 
here: if it has a miniPCI slot you can 
access, if it has a 5GHz antenna 
and if the BIOS is whitelisted. That 
last point is important, so search 
for your laptop model and BIOS 
whitelist to see if any people have 
had trouble with it blocking 
unrecognised cards.

If your laptop was only designed 
for 2.4GHz 802.11n then you’ll 
need to replace the antenna too. 
This is probably a step too far for 
most people, as it often involves 
disassembling the laptop screen, 
however, if you know it supports 
the 5GHz band you should be good 
to go – antenna-wise at least.

An accessible miniPCI slot is 
usually an easy find. Many budget 
and mid-range laptops have 
service panels to make things 
easier during manufacturing and 
servicing, but there can sometimes 
be an issue with Ultrabooks, where 
everything might be soldered to 
the mobo to keep the machine’s 
weight and size to a minimum. It 
really comes down to investigating 
what’s inside your model and 
discovering how much of the 
warranty you’ll need to invalidate.

Upgrade to Wireless AC
Project Goal 
Integrated AC 
Wireless AC is here – not 
officially of course, but at 
least usefully. 802.11ac 
internal adaptors are out, 
and we’re going to show 
you why you should install 
one, and how to do it. 
 

requires 
Hardware 
Both Intel and Broadcom 
have 802.11ac internal 
laptop adaptors available 
for the great unwashed 
to buy. That means you. 
Newer laptops will be 
ready to accept these, and 
you’ll need an 802.11ac 
wireless route, of course.
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5 BIOS whitelisting
The US FCC probably has legislation that forces manufacturers 

to BIOS-block unknown wireless LAN cards, because it only provides 
licences for specific WLAN/antenna configurations. If your card is 
blocked, hunt around for a hacked BIOS with the whitelist removed. 
You can also try any spare miniPCI slots, or hack the WLAN card.

3 Install it
Most laptops use a half-height miniPCIe adaptor. Older models 

might use a full-length card, although even that’s unlikely and if yours 
does then it probably isn’t 5GHz compatible. You’ll need to carefully 
unclip the old antennas, remove the retaining screw(s) and gently 
remove the card. Reverse the process to install your new one. The 
antenna clips are fidlly, so take your time when connecting them.

1 Check it
Is your existing laptop is 5GHz ready? That’s the question, and 

the only way to find out is to identify the existing laptop adaptor. 
Click ‘Start’ and type ‘Device Manager’ into the search box, then open 
it. Locate the Network adapters entry and check the wireless adaptor 
for 5GHz settings, or search online for its official capabilities.

6 Performance
As we are talking about a two-stream card, the best connection 

speed you’ll get is 866Mbps compared to 300Mbps for 802.11n. In 
real-world testing we saw 802.11ac manage transfer speeds of around 
280Mbps downstream and 352Mbps upstream compared to 160Mbps 
and 128Mbps for the original adapter - quite a difference. ■

4 Driver and settings
This is a new adaptor, so you’ll want to make sure you grab 

a copy of the driver before fitting the part – otherwise you’ll have 
a non-functional wireless adaptor in your machine without a driver 
installed, and no way of downloading it. What sort of idiot would go 
and do something like that? Not us, certainly! The Intel adaptor is 
the Dual Band Wireless AC 7260.

2 Open up
I’m not going to try to cover all the options, but hopefully your 

laptop has some type of service panel covering the existing adaptor. 
This can be a small dedicated panel, or a larger full-width one. You 
might even need to remove the entire back panel to gain access. 
If you’re not sure, check YouTube for a video guide for your model.

The how, why and worth of AC

Step-by-step: Rendezvous AC



 The registry is a bit like the  
 Mines of Moria... if you squint a  
 bit and pretend it’s a metaphor 

 Like a taller, better looking Yoda,  
 Luis Villazon answers your questions  
as infuriatingly as possible 
IKBTL

 Speak engliSh, man! 
Why do you use so much complicated 
jargon like hklm in Registry hacks?
Kieron Burlinson

There are two kinds of jargon. There’s the 
military and aerospace kind, which is 
precise and cool, like ‘zero dark 30’ and 
‘MECO’. Then there is the business and 
marketing kind, which is vague and woolly, 
like ‘core competency’ and ‘Web 3.0’. 
Computer jargon is mostly just 
abbreviations for things, which puts it in 
the first category. HKLM is short for 
HKEY_LOCAL_MACHINE, which is one of 
the root keys of the Windows Registry. 
Registry keys are already long and ugly to 
look at on the printed page, so shortening 
the first bit to HKLM or HKCU is a way to 
keep that under control. But there’s 
another reason I do it. There are lots of 
people who have no business messing with 
the Registry. They’ll just make a giant pig’s 
ear of the thing and leave their PC 
unbootable or something. By deliberately 
not explaining in step-by-step detail how 
to edit the Registry, I make sure that only 
people who already understand the 
implications will even attempt it. It’s like 
the Elvish script at the entrance to the 
Mines of Moria – it’s designed to keep you 

out unless you are equipped to deal with 
the shrieking goblin horde within.

And also, like the Elvish script at the 
entrance to the mines of Moria, it is 
generally the sort of thing you can very 
easily Google on your smartphone. Try 
Googling ‘Web 3.0’ and see if you are any 
the wiser after that.

ICDNT
 Speak fRiend, and enteR 
i come before thee for guidance and help 
in my quest to set up our home Wi-fi. the 
actual problem is that we cannot connect 
any device to the wireless network. We 
have a telkom (more like hellkom) adSl 
5102g modem. i have tried the standard 
Wpa and its share key, and it does not 
work. i have tried custom share keys and 
had no joy. i have tried maC address 
filtering and that too does not work.
Jason Cranfield

This sounds like a network problem from 
2005. These days, broadband modem/
routers supplied by your ISP normally 
work out of the box. Let me go and get my 
networking checklist out of the attic 
[brushes away dust and cobwebs, carefully 
turns the fragile pages, yellowed by time]. 
Okay, let’s start with the lights on the 
front of the modem. You should have PPP, 

free technical support
Email Luis for guaranteed insults and 
possibly even some technical help as well.      
pcfhelpline@futurenet.com
PCF Helpline, 30 Monmouth Street
Bath, BA1 2BW

the six categories of 
all human misery 
IUTWANID:  It Used To Work And Now         

It Doesn’t.
IGAEM :         I Get An Error Message. 
IMRTIUTB:   It’s More Rubbish Than It 

Used To Be. 
RATH:         Randomly, A Thing Happens. 
ICDNT:         I Can’t Do the New Thing. 
IKBTL:         I Know Better Than Luis.

ADSL, WLAN, SYS and PWR lit. If SYS or 
PWR aren’t green, you have a problem with 
your modem. If PPP or ADSL aren’t green, 
then either your broadband line is down or 
you aren’t logging in to your ISP correctly. 
Check the line filters are plugged in 
properly and if that doesn’t help, ring your 
ISP and hum to its hold music. If WLAN 
isn’t lit, then you probably have Wi-Fi 
disabled in the modem itself. Connect your 
PC with a physical Ethernet cable and 
point your web browser at the modem’s IP 
address to access the configuration page. 
It’s 10.0.0.2 for your modem.

But you have admitted to flirting with 
such tomfoolery as MAC filtering, which 
means you have already been in the 
modem configuration page, and that rings 
alarm bells for me. We’re back to the mines 
of Moria here. MAC filtering is a way of 
keeping computers out of the modem, not 
letting them connect. That you would even 
consider turning this on tells me you’re out 
of your depth. Press the reset button on 
the back of the modem to put it back to its 
defaults and go through your ISP’s 
quickstart guide from the beginning. Don’t 
hold the reset in for more than three 
seconds – that will reset all the way back 
to the factory defaults, which will lose the 
PPoE login details that Telkom has set up 
for you. If that happens you’ll end up on 
hold for its tech support line anyway.

IMRTIUTB
 CpU oR gpU? 
i’m in a bit of a pickle, because i blatantly 
don’t know what to do. You see, i have a 
intel 2.5ghz quad-core processor, 7gB 
ddR2 memory and a Radeon hd6850. is 
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yoU asKeD!

Is this some kind of intelligent 
underwear?
Actually, it is! The idea is to mount 
sensors in a bra to measure heart 
rate, breathing, skin conductivity 
and movement, and feed that 
wirelessly to a smartphone app that 
analyses your stress levels.

I already know when I’m stressed!
Ah, but did you know you are more 
likely to overeat when under 
pressure? And even if you did know 
that, do you do anything about it? 
The Smart Bra is designed to spot 
the signs for ‘emotional eating’ and 
therefore nip it in the bud. For 
example, the app offers breathing 
exercises and motivational quotes.

Why a bra? Isn’t this super sexist?
A bra is handy because it sits snugly 
against the wearer’s chest, so it’s 
ideal for capturing heart rate data 
unobtrusively. But yes, there are 
asymmetric gender-identity issues 
associated with only having 
women’s underwear. However, this 
is just a research prototype and 
there is nothing to stop the sensors 
being fitted into a men’s sports vest.

Does it work?
According to the paper, the bra can 
“classify arousal at 75.00 per cent 
and valence at 72.62 per cent 
accuracy”. So... yes? But the 
batteries currently only last four 
hours, which won’t even take you 
from lunch until dinner.

And does it prevent overeating?
Prevent? No. Discourage? Yes. Like 
a pedometer or the Nike+ FuelBand, 
it works best if you are already 
motivated to watch your diet. 

Who’s behind this?
The science comes from New York’s 
University of Rochester, but the 
hand of evil in the background 
belongs to Microsoft. Presumably, 
the tech giant wants us all wearing 
smart underwear in order to 
control the next generation Xbox.

Read more at:
http://bit.ly/IScqWg

A new type of support...
Smart bra

a full processor upgrade necessary or 
must i just upgrade the outdated graphics 
card? i only have about enough money for 
the new i7-4770k with the motherboard, 
or for a decent graphics card. i mostly 
play games like World of Warcraft and 
Battlefield 4 on the machine, but it 
struggles with Battlefield 4 now.
Mark Syrzysko 

It depends on what 2.5GHz quad-core 
processor you have. The Core 2, i5 and i7 
all have quad-core versions clocked at 
2.5GHz. Now admittedly, the 2.5GHz i7 
processors are the ultra-low power 
Ivybridge and Haswell chips. They are 
designed for notebooks, so you probably 
don’t have one of those. Beyond that is 
guesswork, but I’m assuming that you have 
a Core 2 Quad Q8300 or Q9300. I know  
I normally recommend just getting a new 

graphics card for these finger-in-the-dyke 
budget upgrades, but that’s a pretty 
creaky processor these days. Rather than 
going for a high-end upgrade of just one 
component, let’s see if I can persuade you 
to lower your sights slightly and upgrade 
both together.

An i7-4770K plus an Asus Z87-Pro 
motherboard is going to cost you around 
£400. If you opt instead for the i5-3330, 
you’ll get about half the arbitrary 
benchmark score of an i7-4770K, but you 
can pick one up for about £140. Throw in 
£50 for a socket 1155 motherboard and 
add a Radeon HD7870 for £120 on the top 
and you’ll have spent about £310 to get 65 
per cent more CPU performance than your 
current system and just under 100 per cent 
more graphics power. Vitally, you’ll have a 
balanced system, rather than one that hits 
a bottleneck at the slowest component.

RaTH
 WoRRY lineS 
my screen has starting displaying lines 
right across the middle. at first it was just 
one green line, then a second appeared 
and this one changes colour while playing. 
a third showed up recently and it is 
coloured red. how do i stop more lines 
from materialising and how do i make the 
previous ones disappear?
John Abraham

I either have bad news for you, or very bad 
news for you. Lines running the entire 
length or width of your computer screen 
are caused by hardware issues. This could 
be faulty video RAM on your graphics card 
(bad) or broken contacts in the row/
column address circuitry of the LCD 
screen itself (very bad).

So how do you tell which you have? The 

quickest way is to try out your PC on  
a different monitor. If this isn’t an option, 
you can change the display resolution. This 
isn’t quite so definitive – if the positions of 
the lines change at different resolutions, 
then it is definitely the graphics card, but 
even if they don’t, it still might be, 
depending on which end of the video 
pipeline is affected by the faulty RAM.  
If you are currently plugged into a PCI-e 
graphics card and your motherboard also 
has on-board graphics, you can try 
plugging into this as an alternative test.  
If this makes the lines go away, then it’s 
the graphics card. If it doesn’t, then it’s the 
LCD screen that is faulty.

Once you’ve decided which part is to 
blame, your next step is to take that part 
to your local electronics recycling centre 
and get yourself a replacement from your 
preferred retail outlet (I normally take 

“LOTS OF PEOPLE WILL jUST MAKE 
A GIANT PIG’S EAR OF THE THING 
AND LEAVE THEIR PC UNBOOTABLE”

 Fight the hardware battles that  
 leave you smiling at the end 
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dumping metro
Run Windows 8 as if it’s Windows 7

1  direct to desktop
if you aren’t running Windows 8 on a 

tablet or a phone, the metro interface is 
pretty irrelevant. let’s start by booting 
directly to the Windows desktop. Right-click 
the desktop and choose ‘personalise > 
taskbar and navigation > navigation > go to 
the desktop instead of Start’.

3 nixing the switcher 
another annoying pop-up is the app 

switcher that appears in the top left of the 
screen when you have Windows store apps 
running. kill it with another dWoRd value  
in the edgeUi key from step two. Call this one 
disabletlcorner and set its value to 1 as well. 
Begone pesky pop-up.

2   Chucking Charms
hate the Charms bar popping up every 

time you move your mouse into the top right 
of the screen? edit this Registry key: hkCU\
Software\microsoft\Windows\
CurrentVersion\immersiveShell. add a key 
called edgeUi with a dWoRd (32-bit) value 
called disableCharmshint and set value to 1.

4 Bye-bye lock Screen
if you are the only person using your 

pC, you probably don’t need the lock screen. 
You can disable this with yet another 
Registry key, this time at hklm\Software\
policies\microsoft\Windows\. add a key 
called personalization with a dWoRd value 
called nolockScreen, and set it to 1.

the cheapest of Amazon and Dabs.com for 
most things). Faulty LCDs aren’t cost 
effective to repair, and neither is bad 
video RAM. In theory, a high-end graphics 
card with socketed video RAM could just 
need the modules unplugging and 
reseating, but I wouldn’t want to get your 
hopes up. In theory, you could defibrillate 
someone’s heart with a lightning strike 
and I’ve never seen that work, either.

IUTWaNID
 hUm BUg
i got my new headset (a tritton pro+ 5.1 
true) on friday, mostly because of the 
organised Chaos lan party in South 
africa this weekend, and now (monday) 
my headset makes a mechanical humming 
noise. i’m not sure that it wasn’t there at 
the lan party, but i probably would have 

noticed it. as i could only get the headset 
at titan-ice in pretoria, it would take 
almost a week to be fixed and that’s only 
if they find the same problem. i don’t have 
another pC to check whether or not it is 
the headset – the only other thing would 
be a laptop. have you got any advice 
regarding the constant humming noise?
Pieter Jan Pienaar

It doesn’t really matter whether it started 
at the LAN party or afterwards. You have 
expensive headphones that make an 

annoying humming sound. That’s a 
warranty return. If you like, you could plug 
some other USB headphones or speakers 
into your laptop in an attempt to prove 
that it really is the Tritton Pro+, but  
I wouldn’t bother. It’s your headphones all 
right – I think we both know this. Equally, 
I’m pretty sure that both of us realise that 
you are just going to have to suck up the 
inconvenience and delay of returning the 
headphones to the store. 

IGaeM
 UntRUStWoRthY UniVeRSitY 
i’m trying to connect to the online site for 
my university account, where it has all 
the information for my courses and such, 
and all i’m getting is this error message 
that says ‘this connection is untrusted’.  
is it being overly protective? normally  
i can visit the site without any problems. 
Hannah Solani

This error message means that the site 
certificate for your university website is 
out of date or invalid in some other way.  
At least, that’s what Firefox thinks. In 
reality, it almost certainly isn’t. The SSL 
certificate for a small independent online 
retailer might be invalid, but your 
university has a large IT department, with 
sysadmins who know what they are doing. 
If the SSL certificate had been revoked, it 
would be a big enough deal that their 
pagers would have gone off and they 
would have been dragged out of bed to fix 
it, or at the very least put up a splash page 
to apologise for the outage.

It’s possible for an incorrect system 
date or time on your laptop to make 
Firefox think that the site certificate has 
expired, so check that, but the most likely 
explanation is that you have an add-on in 
Firefox that is routing your traffic through 
a proxy. Click the orange Firefox button 
and choose ‘Options > Advanced > 
Network’ and click the ‘Clear now’ buttons. 
If that doesn’t help, try ‘Firefox > Add-ons’ 
and disable anything there. Anti-malware 
software can also cause this. For example, 
Bitdefender has a Scan SSL option that 
intercepts traffic from the website to 
make sure you aren’t being hacked. 
Ironically, Firefox treats this behaviour  
as itself evidence of possible hacking. 
Basically, you have too many guard dogs, 
keeping each other awake with their own 
barking. Try turning some of them off.

ICDNT
 hoW faSt iS faSt enoUgh? 
please solve my problem. i recently 
bought a new desktop pC. (intel  
i5-3750k, gigabyte Z77 mX-d3h, 
kingston hyperX 4gB 1,600mhz Ram, 

“YOU HAVE TOO MANY GUARD 
DOGS, KEEPING EACH OTHER 
AWAKE WITH THEIR OWN BARKING
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teach Yourself Vine 
in 10 minutes  
by michael miller

Coolermaster hyper X evo, 500gB Wd 
hard disk, aSUS nvidia 550ti graphics 
card, 500W pSU). i want to know if my 
system specification is good enough, 
especially my processor and 
motherboard.
Ankit Tyagi

Do you really? Normally, when people have 
just bought a new PC and run lots of 
benchmark tests and taken screenshots 
of the results to show me, what they 
actually want to know is that their system 
specification is good enough, not if.

Luckily for you, it turns out that there is 
an entirely objective measure of what 
‘good enough’ means. This is a yardstick of 
performance that doesn’t depend on what 
applications you want to run or how great 
your monitor is. Or how good your eye is or 
how fussy you are. Or how long you were 
planning to use this PC, or how much you 
paid for it in the first place. It’s a single, 
quantifiable score that completely 
evaluates every aspect of your PC, and  

I am the only person that can make this 
judgement. I have the results here inside 
this golden envelope, which I’m opening 
now. Aaand the winner iiiis... you! Your PC 
is fine! Especially your processor and 
motherboard. Everything is going to be 
alright now, because I have said so.

Don’t look at me like that! You wanted 
me to tell you and I have. The i5 is a great 
CPU and your motherboard is brilliant, too. 
Honestly! I’m not being sarcastic! Why 
doesn’t anyone believe me?

RaTH
 Self-SWitChing netWoRk 
i have a dell latitude e6430 laptop with 
both Wi-fi and cabled network options. 
When i plug in the cable, the Wi-fi 
connection switches off, even though  
i don’t want it to. i have looked in the 
BioS and there is a setting to enable and 
disable this. i have it set to disable the 
switching, but it still switches. please 
could you tell me what is going on?
Harry Maslin

Normally these ‘teach yourself in 
10 minutes’ things are a con. They 
mean 10 minutes per chapter, and 
there are 90 chapters. In this case, 
however, 10 minutes is probably an 
overestimate. This is Vine we’re 
talking about – you download an 
app, record a six-second video on 
your phone and upload it, or watch 
other people’s videos looping 
pointlessly away. It’s hard to 
imagine anything simpler. What 
self-explanatory subject will Sams 
explain for us next? Teach yourself 
hitting the spacebar in 10 minutes? 
Teach yourself how to breathe?

Like watching shipwreck victims 
ration themselves to half a biscuit 
each, it’s actually quite 
excruciating to see Miller 
desperately pacing himself to 
extend every unnecessary lesson 
for as long as possible. He manages 
to hold out until page 61 before 
even broaching the topic of actually 
recording a Vine. What has he been 
talking about until then? Oh, all 
kinds of stuff. For example, did you 
know that Vine’s creators settled on 
six seconds as the length of their 
videos because they tested lots of 
different lengths and found that 
four seconds was too short and 10 
seconds was too long? I know,  
I couldn’t believe it either.

I’ve said before that I am a fan of 
short books and this book definitely 
has that in its favour. It’s small and 
the ‘chapters’ are just a few pages 
each. But you know what’s better 
than a short book? No book. And 
that’s how much book you need  
to figure out how to use Vine. Under 
the guise of teaching us, Sams is 
overcomplicating a subject to make 
us insecure enough to feel that  
we need to be taught. This isn’t 
teaching a man to fish. It’s reeling  
in the gullible.

 Foxes and barking guard dogs?  
 It will all make sense in the end 

 Benchmarking is an acceptable  
 way of ascertaining the power of  

 your machine. just sayin’ 
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 Setting up your own mini networks is fine, but  
 there could be an easier way of doing things 

sTaTs KNoW-IT-aLL?

1. When did Grace Hopper develop 
the first computer compiler?
a) 1952
b) 1958
c) 1965
d) 1971

2. What was the first computer bug 
that she found?
a) A cockroach
b) A moth
c) A beetle
d) A wasp

3. Which languages did she help 
develop?
a) FLOW-MATIC
b) MATH-MATIC
c) FORTRAN
d) COBOL

4. How many honorary degrees did 
she receive in her life?
a) None
b) 3
c) 16
d) 40

5. Which of these is named after 
Grace Hopper?
a) The 1981 arcade game Hopper
b)  The US Navy destroyer  

USS Hopper
c)  The Cray XE6 Hopper 

supercomputer
d)  The Microsoft women’s 

employment group Hoppers

The automatic switching is contingent on 
two things working correctly. The laptop 
has to detect that a network cable is 
electrically connected and the driver has 
to detect that the network connection 
exists at a logical level. I’ve seen laptops 
with bent pins on the Ethernet socket that 
won’t reliably sense the cable, and so won’t 
switch over to the wired connection. 
That’s not what is happening here because 
you have the opposite problem, so I think 
this is caused by the driver for your 
network interface controller (NIC). When 
the cable is plugged in, the motherboard 
recognises that the wired connection 
exists, but so does the Windows driver. 
The driver misidentifies the capabilities of 
the NIC and thinks that it can only handle 
one network protocol stack at a time, so it 
routes all the traffic though the default 
stack, which is for the wired connection.

This isn’t something that I’ve seen under 
Windows 8 yet, but I’ve come across it 
before with Windows 7 SP1. If you are still 
using an OEM copy of Windows 7 (in other 
words, the copy of Windows that came 
pre-installed with your laptop), then 
running Windows Update won’t be enough. 
Neither will downloading the current 
drivers for your Latitude from Dell. You’ll 
need the driver from the network chipset 
manufacturer itself, which in your case is 
Broadcom. Go to http://bit.ly/1d0xPd5

IUTWaNID
 anCient diSCS 
Recently my grandfather’s computer’s 
dVd writer ‘kicked the bucket’. the pC, 
being very old, naturally has ide not 
Sata. after making it very clear that he is 
not getting a new computer, he asked me 
to fix the problem. now here comes my 
question: is it remotely possible to get  
a Sata dVd writer to work on ide?
Joshua Manning

It sure is. SATA and IDE (or more precisely, 
parallel-ATA) are completely incompatible 

interface standards. They use different 
plugs, pin counts, protocols and 
transmission speeds for moving data, but 
this is the world of PCs and converting 
apples to oranges is one of the things that 
PCs are really good at. You’ll need  
a powered adaptor to handle the 
conversion; luckily, there are quite 
compact ones now that will fit inside the 
PC case and take their power from a spare 
Molex connector from the drive bay. 
StarTech makes one that can convert in 
either direction, so you can plug an IDE 
drive into a SATA motherboard, or a SATA 
drive into an IDE motherboard. It’s less 
than £10 on Amazon. 

Of course, there will be a performance 
penalty but if you are still gamely using the 
IDE interface for anything, you have 
clearly given up all pretensions to high 
performance.

ICDNT
 SUB-paR SUBnetS 
i have two laptops and a desktop pC in my 
household. the laptops are connected via 
Wi-fi to the wireless router using ip 
addresses set to dhCp. they are 
192.168.1.25 and 192.168.1.26. also 
plugged into this is a second router, 
connected via ethernet cable, and this 
router supplies a wired connection for the 
desktop pC using ip address 
192.168.2.25. my problem is that with the 
laptops turned off, the desktop can 
connect to the internet, but with either 
laptop switched on, the desktop loses its 
connection. this is annoying from the 
point of view of the internet, but it also 
means that the desktop cannot access 
shares on the laptop, and vice versa. my 
understanding was that using different 
subnets would allow all three devices to 
remain separate but communicating.
Anton deVries

Yes, well, your understanding appears to 
be just about deep enough for you to make 

a very complicated network for three 
computers, but not deep enough to 
actually get it to work. I think what you 
have probably done is messed up the 
network masks on the routers, so that the 
192.168.1.x and 192.168.2.x address ranges 
are treated as the same and the IP 
addresses collide.

But that doesn’t really matter. The fact 
is that you don’t need subnets at all for  
a simple home LAN with three computers. 
Separating traffic like this is used to 
preserve bandwidth in large networks by 
restricting the amount of traffic that is 
global to the whole LAN. If you are 
connecting the desktop PC via cable, you 
don’t even need a second router. You can 
get cat-5 Ethernet cable in arbitrarily long 
runs – up to 100 metres. just put the 
desktop on the same 192.168.1.x subnet 
and let it grab its IP address via DHCP. 
Your problems will melt away. n
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PC Format has a mole. 
A man wedged inside 
the games industry’s 
nether regions. A man 
rendered so hideously 
paranoid by a life spent 
playing sub-standard 
PS2 ports that he won’t 
even let us edit his 
copy. These are his 
troubled thoughts…
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Gabe Newell must still work 
for Microsoft. That’s the only 
possible explanation for 

his decision to launch SteamOS. 
Peer behind the shaky curtain 
of Gabe’s complaints about the 
Windows Store, and you’ll no 
doubt find Valve’s enigmatic leader 
resplendent in his old Windows 
T-shirt, counting his Microsoft 
shares. It isn’t every day that you 
get a Wizard of Oz reference on 
these pages, but it seems like 
as good an image as any to help 
explain what’s really happening in 
Valve’s headquarters.

Having splurged several days 
getting the Linux-based OS up and 
running on its surprisingly picky 
hardware list, I was left feeling 
thoroughly underwhelmed by the 
results. Being presented with a 
cut-down operating system that 
is aurally challenged and doesn’t 
have any way of playing back your 
music or movies is… well, a waste 
of time. It certainly is when you 
combine it with the fact that you’ll 
only get access to a tiny fraction of 
your games library.

And that’s the crux of the matter. 
We all have Windows installed on 
our machines already, so why would 
we ever limit our selection of games 
just so that we can swear allegiance 
to another software developer? 
To put some hard figures behind 
that notion, according to the latest 
hardware survey, approximately 
95 per cent of Steam gamers use 
Windows, and the vast majority 
of games are designed for that 
operating system. What’s the 
benefit to shifting to SteamOS 

when such a small selection of 
games is available on it?

Valve is trying to tempt 
developers to get their games 
working on SteamOS, leading by 
example by porting across the likes 
of Team Fortress 2, DoTA 2 and 
Left4Dead. You could even ponder 
that it’s going to release the next 
outing for Gordon Freeman on the 
platform too, but don’t worry, it will 
still come to Windows. Valve may 
be committed to SteamOS, but it 
isn’t stupid – when 95 per cent of 
your market is on one platform, 
you simply can’t afford to ignore it.

So what’s my big problem with 
SteamOS? Well, apart from the 
paltry game list, Linux – and by 
association SteamOS – has a bit of 
an issue when it comes to hardware 
support. Linux is getting better, and 
Valve may be waving a tempting 
carrot at Nvidia, AMD and Intel to 
get their hardware marching to the 
Linux beat, but they’re always going 
to lag behind Windows drivers. This 
is especially true when it comes to 
multiple-screen setups, super-high 
resolutions and SLI and Crossfire.

I’ll tell you what though, if you 
want to reignite your love for 
Windows, simply install SteamOS. 
Try updating your graphics drivers, 
switching out a component or two, 
or doing anything without resorting 
to a command prompt. Now go back 
into Windows (if you can, and your 
experimenting hasn’t dissolved 
your boot partition) and revel in its 
ease of use. And while you sit there 
crying about how powerful Linux 
is as you rebuild your kernel again, 
I’ll be playing games. n

THE VoicE of rEason
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