IT'S OUR BIRTHDAY! TEN GLORIOUS YEARS OF CPC Z

SHRINK YOUR
DESKTOP /

OFull expert
building guide

< Plays the
latest games at l Y »
2,560 x 1,600 |

PLUS

GEFORCE GTX 760
GROUP TEST

NINIITX Gre—
MOTHERBOARD
GROUP TEST

RASPBERRY Pi-LITE: LIGHTS ALIVE! €&

= 250mm

JUTTO AV i i I

977717407744042
ISSUE 121 #OCT 2013 % £4.50




QI PERFORM
( IN STYLE

M B69C

e POV RTICELD

CM 690 Il Advanced raises the bar again with improvements over the
top-selling CM 690. The spacious mid-tower will keep enthusiasts happy
with room for up to 3 VGA cards, high-end CPU coolers, top or bottom
mount water cooling radiator and 1.8"/2.5" drive adapter. It also features
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S0VER SGORY
BUILD ATINY
GAMING PC

Your average desktop PC takes up

s a lots of space, it'sa paintocarryto

LAN partiesand, as so few of us

use more than two PCI-E slots now, for many
people, there seemslittle pointin having a full-
sized desktop. Thankfully, there’s avery easy
way to build a small PC without compromising
on performance.

Mini-ITXmotherboards are nowjustas
overclockable as their full-sized counterparts,
andinclude many of the same features, such
as PCI-E graphics slots, SATA 6Gbps ports,
USB 3 ports and headers and even on-board
WiFiand Bluetooth - just check out the Labs
on p40 for proof. Here, we take a look at all

the gearyou need to build a £999 mini-ITX
gaming system, as wellas howto buildit.

@!_illlllienli?

II BRAIN TRAINING
Aremedyfor EMF?That's
unbelievable, says Tracy King.

Ia HOBBY TECH
Gareth checks out the Raspberry
PiWireless Inventors Kit and shows you
howto make an LED CPU activity meter
with the Pi-Lite.

ASUS MAXIMUS VI GENE
20

We check out Asus' latest micro-ATX
board for enthusiasts.
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aa SAMSUNG SSD 840EVO
Get 1TB of solid state storage for just
over £500.

I“l Z87MINI-ITX
MOTHERBOARD LABS

Everyone wants a piece of the enthusiast

shoebox market now - we investigate mini Z87

motherboards from all the big players.

sn GEFORCE GTX760 GRAPHICS

CARDLABS

Nvidia's GeForce GTX 760 blew us away last

month, butwhich one should you buy? We put
five cards through their paces tofind out.

ss ENGINEROOM
Rick Lane investigates the 4A
engine - the foundation for both Metro: 2033
and Last Light.

sn THEPORNWALL
David Cameronwants usto
sleepwalk into censorshipvia ‘default on’
filtering, argues Jim Killock from the Open
Rights Group.
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!a HAPPY BIRTHDAY CPC!
We've been going for tenyears. Join
us, aswe look back towhere itall began.

Ins HOW TO FIT HEAT DUCTING

Antony Leather showsyou howto
direct coolair fromyour intake fan directly
ontoyour CPU cooler.

Iln HOW TO AUTOMATE YOUR
COOLINGSYSTEM
Setyourown temperature thresholds and fan
speeds foryour cooling system.
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Intel® Core™ i7 Processor
4770K35Ghz  £1355
477034Ghz £1325
Intel® Core™ i5 Processor
4670K34Ghz  £1255
4670 3.4Ghz £1239
45703.2Ghz £1199

= o)
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* Free UK delivery*

Infinity Hercules GT

Extreme Pgﬁormance Gaming Station
Intel’ Core ™ i7-4770K Processor @ 3.5Ghz!

Windows 8

Asus’ P8Z87-K MB with SATA I, USB 3

16GB Kingston' Hyper X Blu1600Mhz Memory
120GB Kingston HyperX 3K SSD

2TB 7200rpm SATA Il 6.0Gb/s 64MB Cache HDD
2GB Nvidia® GeForce” GTX 770 Graphic Card
Coolermaster Dominator 2 CM-692 Black
CoolerMaster Seidon 120mm Water Cooling System
LCD monitor is not included but optional

™£1199
Inc VAT and Del
“

' Corsair Free
S5 1 c00w  Nueme
LogitecUBS  Logitec'UBS  Card Reader PowerSupply  Overdocking

+ All desktops come with 3 year warranty**
+ Flexible finance available and secure online payment
*UK mainland only, see our website for detail

**See our website for detail
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To Custom Build Your Ideal
Desktop or Laptop, Visit :

Intel® Core™ i7 Processor

4770K3.5Ghz  £1059
47703.4Ghz £1029
Intel® Core™ i5 Processor
4670K34Ghz  £965
4670 3.4Ghz £949
4570 3.2Ghz £919

08443112121

Infinity Hercules

A Media Dream for Photo/Video Editing
4th Generation Intel’ Core” Processor

Windows 8

GIGABYTE" Z87-HD3 MB with SATA lll, USB 3

8GB Kingston™ Hyper X DDR3 Blu 1600Mhz Memory
2TB 7200rpm SATA Il 6.0Gb/s HDD

2GB Nvidia® GTX 760 Graphic Card

NZXT Phantom 410 Mid Tower White

CoolerMaster Seidon 120mm Water Cooling System
LCD monitor is not included but optional

019
Inc VAT and Del
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Coolermaster

LogitecUBS  Logitec® UBS  Card Reader Power Supply




Intel® Core™ i7 Processor

4770K3.5Ghz  £809
4770 34Ghz £779
Intel® Core™ i5 Processor
4670K34Ghz  £715
4670 3.4Ghz £699
45703.2Ghz £ 669
of24

Intel® Core™ i7 Processor
Extreme Edition

4900MQ £1129
4800MQ £969
4700MQ £879
1x

‘HDMI

with reservoir and pump

O &

Hp7.1 Logitec® UBS

|I|fIIIIW ||GI’GII|GS SE

Great Value for Money Home PC with Water Cooling
Intel” Core™i5 Processor

Windows 8

B85M HD3 MB

8GB DDR3 Kingston” HyperX Blu 1600mhz Memory

1TB 7200rpm SATA Il 3.0Gb/s 32MB HDD

1GB AMD® Radeon™ 7770 Graphic Card

CoolerMaster Elite 430 Mid-Tower Case with Side Panel Window
CoolerMaster Seidon 120mm Water Cooling System

LCD monitor is not included but optional

£ 669
Inc VAT and Del
“

) 59 s

HD7.1 Logitec"UBS  Logitec’ UBS  Card Reader

Cyberpower

Power Supply

Infinity Kplorer K6-6800

Gaming Laptop with 4th Generation

Intel” Core™ Processor i7 4900MQ

Intel® HM87 Chipset

WiFi Link 802.11 A/B/G/N

Windows 8

8GB DDR3-1600 SODIMM Corsair Vengeance
750GB SATA IlHDD

15.6" Full HD 1920 x 1080 Display

2GB Built-in Nvidia’ GeForce” GTX 765M PCle Video
GIGABYTE' LAN & Wireless N Network Card
Built-in 2 Mega Pixels HD Webcam

From £
8 7 9 Inc VAT and Del

- 2x 3 hr
USB
=3

Built-in

258 ==

LCD monitor is not incIuded but optional

5““ 5241 asow

=&z

oolerMaster HAF X Gaming Tower Case w/Side-Panel Window
Cyberpower Advance Water Cooling system with both CPU and Graphic Card

A

Intel® Core™ i7 Processor

Free

Overdodking

Extreme Edition
3970X3.5Ghz  £2459
3930K32Ghz  £2015
38203.6Ghz £1719
Blu Ray
€=

15K Player

Intel® Core™ i7 Processor

Extreme Edition

4930MX
4900MQ
4300MQ
4700MQ

£2109
£1655
£1489
£1379

- HDMI _.

intel.

inside”
CORE"i7

Infinity Level 10

High Performance All-Rounder
Intel’ 3rd Generation Core™ Processor

Windows 8

ASUS’ P9X79 LE

16GB Kingston™ HyperX DDR3 Blu 1600Mhz Memory

2TB 7200rpm SATA 11 6.0Gb/s 64MB Cache HDD

2GB Nvidia® GTX 780 Graphic Card

15X Pioneer BluRay BDR-208DBK Writer Black
Thermaltake Level 10GT Full Tower w/ Side-Panel Window
CoolerMaster Seidon 120mm Water Cooling System

LCD monitor is not included but optional

From£ 1 7 l 9 Inc VAT and Del

) & 9 ni ooow reme

HD7.1 Logitec® UBS Logitec’UBS  CardReader  PowerSupply ~ Overdodking

FANGBOOK EVO HX7-200

Gaming Laptop with 4th Generation

Intel® Core™ Processor i7-4930MX

Intel® HM87 Chipset

WiFi Link 802.11 A/B/G/N

Windows 8

16GB DDR3-1600 SODIMM Corsair Vengeance
750GB 7200RPM HDD

64GB Crucial M4 Series Gaming MLC
17.3"Full HD 1920 x 1080 Display

3GB Built-in Nvidia® GeForce® GTX 770M Graphics
Built-in 2MP HD Webcam

Fr0m£ 1 579 Inc VAT and Del

shr 300 Q= X
kaw  girw

- - Wireless

Ix

Celeron, Celeron Inside, Centrino, Centrino Inside, Centrino Logo, Core Inside, Intel, Intel Logo, Inte! Core, Intel Inside, Inte! Inside Logo, Intel Viiv, Intel vPro, Itanium, ltanium Inside, Pentium, Pentium Inside, Viiv Inside, vPro Inside, Xeon, and Xeon Inside are trademarks of Intel Corporation i |n the U.S. and other countries. All.
prices are subject to change without notice or obligation. CyberPower is not responsible for any typographical and photographic errors. Copyright ©2008 CyberPower. Al rights reserved.




HAPPY
BIRTHDAY
TO US!

Ben Hardwidge reflects on why
the desktop PC s still special to
enthusiasts after ten years

ou’re launching a print magazine now? Atechnical one about
v computer hotrods? Are you feeling okay? You know everyone

canjust getall that stuff on the Web, don'tyou? Thatwas the
generalattitude among many people including, believe it or not,
myself, when Gareth Ogden announced that he was working on a new
magazine project for PC enthusiasts at Dennis, although | shut up
when he decided to give me ajob. Tenyears later, the naysayers have
been proved completely and utterly wrong.

Competitors have come and gone, and the traditional desktop PC
has largely disappeared from the shelves of PC World, yet Custom PC
has stood strong forawhole decade. | look at
Custom PCas being a little like Iron Maiden
inthat respect. Mainstream computing
trends change, just like mainstream music,
yeta heavy metal band that's been around for
over 30years, and hasn't changedits style,
stillsells out arenas and festivals.

The stage shows are full of over-the-top
sets, props and costume changes, which are technically superfluous,
but actually make the show massively more enjoyable. Most
importantly, Iron Maiden has fans like no otherband. They're loyal to
the point of obsession; they don't care about the latest fads, they just
love the feeling of euphoria as Bruce Dickinson belts out the opening
lines of Aces High.

Likewise, for many people, a desktop PCis overthe top, which is
whythey've largely been replaced by laptops and tablets in the average
home. Butwe're different. We're the people who love knowing that we
have the best gaming hardware on earth by a country mile; we're the
people whowant to overclock our hardware as farasitwill go, just for
the fun of it; we re the people who make a working synthesiser out of
aCommodore 64 chip (see p14).
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They just love the feeling
of euphoria as Bruce
Dickinson belts out the
opening lines of Aces High

We still love newtechnology, of course. We still buy smartphones
and tablets, and play around with flexible new computers such as the
Raspberry Pi, butwe also knowthat there's simply no replacement
foradesktop. Whetherit's a full-sized ATX beast ora mini-ITXbaby,
you still have your own choice of storage, CPU, graphics card,
memory and cooling.

I love my Nexus 7 for general mucking about on the Net from the
sofa, and for controlling my HTPC, but | also love my desktop. You
might be able to play the same games on consoles, but theywon't look
anywhere nearas good. Plus, with the PlayStation 4 and Xbox One set
to be based on AMD APUs, top-end PCs are
stillgoing to provide the best graphical
gaming hardware foryears to come.

PC enthusiasmis undoubtedlyaniche,
butit'saniche that's filled with people who
really love PCs; people whowill always
come back to their PC, no matterwhatelse
happens because, like Iron Maiden, nothing
else provides that experience.

Sothankyou, allyou lovely PC hobbyists, for continuing to strive
to getthe most out of your hardware, and for buying Custom PC
throughoutitsfirst tenyears. Itturns out that not only are people still
veryinterestedin PC enthusiasm, but that they alsowant toread a
print magazine about it, despite what the naysayers predicted. We
wouldn't be here without you, and we hope we'll continue to inform
and entertainyouin theyearsto come.

BenHardwidge is the editor of Custom PC. He likes PCs, real ale
and Warhammer 40,000.
[& epiTorecusTOMPCMAG.0RG.UK ([l @MANSHARK



Intel, the Intel Logo, Intel Inside, Intel Core, and Core Inside are trademarks of Intel Corporation in the U.S. and other countries.

ASUS recommends Windows 8. /SUS | (intel)

*Apps from Windows Store; vary by market.

ASUS ALL-IN-ONE PC

FOR ALL OF US IN SEARCH OF INCREDIBLE -—’/

ET2300 INSPIRED BY INTEL

Powered by an Intel® 3rd gen Core™ i7 desktop processor, discrete graphics, and a 10-point Full HD IPS touchscreen for intuitive
Windows 8 experiences, the ET2300 provides top of the line audio and video performance with exclusive ASUS SonicMaster technology,
the first array speaker on any AiO PC, and a dedicated subwoofer. For greater comfort, it offers a 180-degree foldable design.
Prepare to be entertained at insearchofincredible.com

Beautiful, fast, fluid e Windows 8

amazoncouk Relela@llen |




Finally, the drive you’'ve been waiting for...

Vertex 450 Solid State Drives

Here’s your ticket to a faster system. The Vertex 450 Series dramatically accelerates your
gaming, content creation, and multimedia applications, all while driving an improved
overall computing experience. Get ready for hard-drive humiliating performance that is
ideal for today’s high-end consumers and client applications.

INNOVATION
OCZ DL GO with a Passion for Performance



ALTERNATIVE

MEDICINE
FORPCs

Be wary of pseudoscience when it comes

to EMF remedies, says Tracy King

ou knowwhat they call alternative medicine that's been proven
towork?Medicine. So says Tim Minchinto the alternative-
lifestyle advocate ‘Storm’in his comedy poem of the same
name. Funny, true and completely unrelated to a magazine about
technology. Untiltoday. Fortoday, I'mamused and horrified to present
toyou: alternative medicine foryour laptop, router or phone.

That's right, for only £25you can now purchase a little round blob
called an EnergyDot that ‘harmonises electromagnetic frequencies
(EMFs) from the electronic equipmentyou use'.

The maker claims that ‘the principle is
similar to that used in homeopathic medicine
orothervibrational remedies, where an energy
signatureis stored ina solid substance”. That
might stand a chance of being reasonable if
thatwas remotely how homeopathic medicine
works, butitisn't. If, like most people, you don’t
know the magic theory behind homeopathy,
perhapsthinkingit's some sortof herb, you'rein forafunread.
Homeopathy s just water, nothing more. Practitioners claimthat it
‘storesamemory’ of the original cure to which it was first introduced
millions of dilutions ago, but it doesn’t, because that's Harry Potter
talk. lwish lwas joking.

So, EnergyDots work on the same principle, according to the
manufacturer, whichis handy for me as aninvestigator of such
claims because it makes it easy to say ‘this doesn'tand can'twork as
described  without reading ten contradictory studies. Not, | note, that
the good folks at EnergyDots have provided any reputable scientific
studies to back up their claims. They do provide several hilarious ones,
carried out by Biofield Sciences, an Indian alternative medicine centre.
The website says they use ‘an open-minded scientificapproach’. As
many smarter people than | have quipped, it's good to be open-
minded, but not so open-minded that your brainfalls out.

It's the sort of
pseudoscience you
might find in a
psychic’s pamphlet

The main research document provided starts badly, by assuming
thatthe EnergyDot works as described. The rest of itis largely
pseudoscience, the sortyou might find on a ghost-hunter’s website
orpsychic’s pamphlet. The most telling sentence, however, is
‘participants were informed of the nature of the study’. There you have
it. The 60 people in the study knewwhat they were testing and were
allowed to ask questions beforehand. That's howyou get bias and how
you confuse placebo effect with actual efficacy.

EnergyDot provides a nice quote froma
doctorthough. TuseanelectroDOTand a
bioDOT and recommend them to clients
without hesitation, says Dr Stephen Hopwood.
I had already heard of him buthe'sworth a
Google ifyou're wondering why EnergyDot
would choose to put hisname onits site.
DrHopwood s a former GP turned holistic
practitionerwho advocates treating cancer
with baking soda, something that landed his clinic in hot waterwith
Trading Standards last yearwhen his conference on the subjectwas
deemedillegal. Not exactly a ringing endorsement, EnergyDot.

I don't think assessing whether the dot works as described is even
the issue here. Way before we get to that, we have the small issue of
it claiming to solve a problem that doesn't exist, that of allegedly
harmful EMF, which sufferers claim causes a host of symptoms from
headaches todeath. I've covered EMF in this column before, and the
evidence hasn'tchanged since. Sotoreiterate, thereis no decent
proof that ‘electro-smog’is the cause of reported symptoms. Full
stop, orifyou prefer, dot.

Gamer and science enthusiast Tracy King dissects the evidence
and statistics behind some of the popular media stories
surroundingtechandgaming ([ eTkinepoLL
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GARETHHALFACREE’S

The la
from Raspberry Pi and Android to retro computing

test tips, tricks and news in the world of computer hobbyism,

RASPBERRY Pi WIRELESS INVENTOR’S KIT

Get ready for some serious RF tinkering

This month, I've been spending a lot of time
with an early prototype of the Raspberry Pi
Wireless Inventors Kit, or RasWIK, again
from Ciseco. The company has jumped at the
low-cost Raspberry Pi, and this latest kit is
the culmination of its efforts in the field of the
Internet of Things (loT).

Combining two of its existing products -
the Arduino-compatible XinoRF and the Slice
of Radio accessory for the Raspberry Pi-
with extracomponents, the RasWIKis
designed for those taking their first tentative
stepsintothe loT. Supplied with software
pre-installedonanSD card - justinsertitinto
the Pito get started - the guys at Ciseco have
worked hard on creating realistic beginners’
projects using the LEDs, switches, buzzer,
thermistorand light-dependent resistor
(LDR)included in the package.

For those who have played with an Arduino
starter kit, the components will be familiar,
right down to the miniature breadboard.
Whereitgetscleverisinthewireless
spectrum: the XinoRF isan Arduino-
compatible microcontroller -anUno clone,
infact-with anintegrated software-defined
radio presetto use the licence-free 868MHz
spectrum. Combined with the Slice of Radio
accessory - the same radio chip, buthoused
onabreak-out board that connectsit to the
Raspberry Pi's GPIO header -itallows for
some very clever wireless tinkering.

The bundled software gets you started:

connect the XinoRF and the Slice of Radio-equipped Pito power,
load the Python program - stillunder development at the time of
writing - and start clicking. A drawing of the XinoRF provides visual
feedback of what’s going on, and allows you to read from pins,

12" October 2013

The Slice of Radloadd-on providesthe Piwitha
wireless connection

The other end of the connection, the Xino RF, isa fully
Arduino-compatible microcontroller

BRNRRNER BEEEEE

Althoughit’sinthe early stages of development, the
RasWIK software shows considerable promise

switch other pins on and off, or even controla
servo - not supplied in the basic kit - without
connecting the two devices with awire.

Itallbecomes really clever whenyou
investigate the Lightweight Local
Automation Protocol, or LLAP, onwhich the
demonstration runs. Using a series of fixed-
length text messages, prefixed withadevice
identifier, it's possible to controlindividual
devices onalarger network. Buying
additional radio-enabled parts - suchas the
tiny Arduino-compatible RFu328, £15.74 -
and giving them unique identifiers means
you can have as many remote devices
hanging off your Pias your heart desires.

That gives the Pi considerable power;
as the brains of the system, it could offer
remote monitoring of the temperature of
everyroominyour house, with live data
being uploaded toaremote server.
Alternatively, it could serve aweb page that
enablesyoutoturn electrical equipmenton
and off —a simple job thatrequiresonlya
relayand a modicum of care -just by clicking
anicon. You can even easily weatherproof
your design, as no external wires are
required —you could even add an outdoor
sensor to tellyou the temperature, or
whetheryour gateis open.

Thatisn’tto say the RasWIKis perfect,
of course. While the £49.99 inc VAT cost -
which, atthe time of writing, had yet to be
confirmed as the final price —is low enough,

the selection of componentsiis basic. The Slice of Radio also
precludes the use of the Pi's GPIO port for anything else, despite
only using the UART and power pins. Still, I've had a blast playing
withit-andit’s given me more than a fewideas for future projects.



PiLITE

How to set up this LED grid as a CPU activity monitor

| was recently senta bright white version of the
Pi Lite accessory from Internet of Things (IoT)
specialist Ciseco. Funded via Kickstarter, the
PilLiteaddsagridof 126 LEDsina 14x 9 layout
tothe top of the Raspberry Pi. An Arduino-
compatible microcontroller drives them,
while powerand data are provided through
the Pi's GPIO port.

While the PiLite’s primary purpose is
scrolling textacross the display, I had a
differentidea in mind:ascrolling bar graph
that displays CPU activity. When the Piis
maxed out, I'llknowat a glance; and when
thedisplay goesdark, I'lLknow thatit’s
finished working. Ifyou have a PiLite - £19.99
from http://shop.ciseco.co.uk —you can do
the same, following the simple steps below.

nl CONFIGURE THE Pi
The Pineeds adjustmenttousethe
UART portion of the GPIO header, so thatit can
communicate with the PiLite. You just need to
remove some settings from the /etc/inittab

and/boot/cmdline.txt files as detailed on
Ciseco'swebpage at http://tinyurl.com/
cisecosetup. When finished, power off the Pi
ready forinstallation with the command:
sudo shutdown -h now

na CONNECT THE Pi LITE

Plugthe PiLite into the Pi's GPIO
header. Its design makes it compatible with
most cases, excluding some designs with a
hinged lid. Make sure the GPIO connectoris
centred, and press down gently but firmly
before powering up your Pi.

na INSTALL THE PYTHON
LIBRARIES

Toread CPU information easily, install

the psutiland serial Python libraries with

the following command at the Pi console

orterminal:

sudo apt-get update &&

sudo apt-get install

python-psutil python-serial

Yes, Itook
apicture of

the ‘gently
squeeze’
process. Ittook
agestoo, you
ingrates

CUSTOMISATION E

This symbol means the command should all
beononeline

n“ GRAB THE PYTHON
PROGRAM

Asthe programisallittle long for this column,

grab the file with the following coommand and,

if youwantto knowmore, just openitwitha

text editor to see what's going oniinside.

wget -O cpugraph.py

http://tinyurl.com/picpugraph

ns RUN PYTHON IN THE
BACKGROUND

Torunthe programin the background, first

make it executable with the following

command:

chmod +x cpugraph.py

Then execute itwithanampersand at the
end of the command:
. /cpugraph.py &

Now all CPU activity willbe mappedto the
PiLiteasascrolling graph. Each column
represents one second, and each LED just
over 10 per cent (actually 11.1 recurring, as
there are nine LEDs per column] of activity.

TogetthePi
ready for the Pi
Lite,you'llneed
toeditacouple
offiles

Anampersand
E attheendof
acommand
runsitinthe
background

Thefinished
project,
displaying
heavy CPU
activity
associated
witharecently
finished
ImageMagick
conversion

October 2013 713



CHARLOTTE GORE'’S SIDI PROJECT

We take a look inside this Arduino-based synthesiser, which uses the
Commodore 64's SID sound chip

Asatechjournalist, | often have the
pleasure of talking to people undertaking
exciting projects in theirfields.

Thiswas the case with Charlotte Gore,
atalented polymath, musicianand coder
whois branching outinto the world of
electronicswith aninteresting creation,
andindoing so, hoping to bring one of
my favourite integrated circuits, the MOS
6581SID (sound interface device), toa
wideraudience.

Developed toadd multi-channelaudio
to the Commodore 64, a device that would
become the single best-selling computer
in history, to say the SID chip was ahead of
its time was an understatement. The guy
who designed the SID chip, Bob Yannes,
felt that those rival computer sound chips
were obviously designed by people who
knew nothing about music,” Gore explains,
clearlywarmingto hertopicas she
demonstrates her creation, in classic
1980s micro style, ina bedroom converted
into a storage area and workshop.

‘He designed a powerfuland versatile
synthesiseronasingle chip-so have
different kinds of waveforms; you have
squareand triangle, plus ramp, noise,
and ring modulation, which are really
advanced features, andyou can
synchronise these various voices with
each other.

‘Ithasananaloguefilterinit, whichis
something that Moog [synthesisers],
properanalogue synthesisers have, and
it'swhat gives them their characteristic
sound. He added one, whichiis ridiculous
because it's an 8-bit computer-people
were perfectly happy with just noises and
beepsand stuff like that, and he just said,
“Oh,I'm going to putinanactual analogue
synthesiserinside the Commmodore 64.”

Despite cutting some corners that
disappointed Yannes, his colleague
Charles Winterble famously described the
chipas tentimes better thananything out

14" October 2013

na Goreattributes her
early successtothe
accessibility of the Arduino

(1] The controls of the SID-

to-MIDI control surface
aredesigned to be familiar

tomusicians

platform

there, and 20times betterthan it needs to be’
—andthere’sageneration of musicians, Gore
included, who agree.

‘I bought my first Commodore 64, and |
remember puttinga gameinand it just
started playing music at me whileitwas
loading, Gore tells me, recalling her epiphany
after migrating fromthe Cé4's biggest rival,
the Sinclair ZX Spectrum. ‘This music was
obviouslya full SID synth, with all the filter
sweeps, pulse width modulation
manipulation and all this weird stuff, and it
was the mostamazing sound I'd heard in my
entire life. Eversince, |'ve always kind of

thought of the Commodore 64 asvery special.

Evenso, heroriginal projectwasn'’t
necessarily designed with itin mind. It's only
recently, when Iwas actually thinking about
wanting to make a synthwith an Arduino, |
thought, maybe there'sasingle chip that|
could get, and I could just program this chip
and get sounds outof it. | started looking into
whatwas out there, and | realised there was
nothing like that. It didn't exist, and the only
time thatitdid actually exist was backin the
old Commodore 64 days with the SID chip.”

Throughanadd-on shield called the
Sl|Daster, whichwas abandoned in favour of
afrom-scratch approach, with help from the
MIDIbox SID project, Gore has developed a
prototype of what could be the first SID-based
synthesiseraimed at musicians, justas
Yannes had intended for his creation.

The crunchy, iconic sound ofthe SID is
greatly prized among musicians - from both
the chiptune scene and mainstream music
circles, but capturingitis difficult. There has
neverbeenanotherchip like the SID, and
software emulation falls short of its
distinctive sound.

Creatingmusic usinganoriginal Cé4isalso
awkward for non-programmers, and even
standalone devices such as the Elektron
Sidstation fall short. ‘It was rubbish for
musicians, Gore tells me, ‘becauseithada
screenand akeypad. ltwas terrible.

Gore'sinvention is rather different; using
anArduino, shift registers, a bunch of toggle
switches and potentiometers, Gore has
created something that most musicians
could quickly grasp. Unlike the Sidstation,
there’s noneed to know hexadecimal or how



n || Thenextstep

for Goreisto
redesign the system to
communicate viathe
12Cbus

Custom-made PCBs
n a areeasytohave
produced, butSID chipsare
inshortsupply

the registers of the Cé4 were setup. Gore's
device allows for full control of the SID’s
capabilities simply by twisting a few knobs.
It'sinstalled ina hot-pink chassis builtat her
local Hackspace, and you can playitusinga
MIDI keyboard too.

When Gore fires up the device, the effect is
electric. Running herfingers over the keysin
asimple melody, she quickly flicks between
square, sine and sawtooth waveforms, and
generates the memorable sound that
anybody familiarwith a Commodore 64
willrecall.

Meanwhile, adjustment of other controls
allows forvoices to be linked through the ring
modulator, creatinga sound that putsan
unmistakable grin on myface.

The projectis farfromfinished though.
Having started as an absolute beginner, Gore
now has visions of creating multiple control
surfaces that can communicate over the
inter-integrated circuit (12C) bus, and daisy-
chaining multiple SIDs together for true
polyphony. This could then be put togetherin
arobust, stylish case withaviewto selling
them to other musicians.

‘lwantto putthe SIDinthe hands of
musiciansin a form they understand,’
Gore enthuses. Anybodywho
understands a Moog synthesiser
should understand these controls, and
ljust think that'swhat it needstodo.’

The biggestissueis finding SIDs.
The notoriously fragile chips are often
one of the firstcomponentstogoina
Commodore 64,and it's been several
years since factories churned them out
under the guidance of Commodore
subsidiary MOS Technologies.

‘My source for SIDs is eBay, Gore
laments, while donning an anti-static
wrist strap before positioning one of the
precious components under my camera
lens. ‘It means going on eBayand buying
Commodore b4s -you tear off the case,
and hopethe SIDisn’t soldered down.’

Allthe schematics and source code
forthe projectare available from http://
github.com/CharlotteGore, while a
sample of the amazing sounds it can
create can be found on SoundCloud at
http://tinyurl.com/sidofsteel GPG

CUSTOMISATION E

MAPLIN GETS INTO
3D PRINTING

Hot onthe heels of Amazon's USarm,
electronics giant Maplin has announcedits
own entryinto the market. ‘Until now, the
cost of 3D printers limited their use tothe
professional market. However, the Velleman
K8200 kit has enabled us to introduce 3D
printing to the mass market, said Maplin's
commercial director Oliver Meakin. The DIY
kitis on sale now, costing £699.99 inc VAT with
bundled software and 5m of polylactic acid
(PLA) printing material.

SPACE SEEKS FUNDING
FOR FAB LAB

Arts charity SPACE has turned to Kickstarter
to fund the launch of a digital fabrication
facility dubbed Fab Labin London. If
successful, Fab Labwill create a hackspace
of sorts, including 3D printing, vinyland laser-
cutting equipment, and provide accesstoits
production capabilities for just £20 ayear.

GARETH
HALFACREE

isthe news reporterat
www.bit-tech.net,anda
keen computer hobbyist
who likes to tinker with technology.

|| 4 fAghalfacree
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\We take a look at the latest
newly announced products

ZALMAN TARGETS MINI-ITX

The cooling aficionados over at Zalman have justannounced another cooler
based on Zalman’s distinctive copper flower design, but there's a twist - this
oneis specifically built for low-profile mini-ITX systems. The all-copper
cooler features a heatpipe that directly touches the CPU, and then curves
allthe wayaround the coolerinan S-bend.

More importantly, however, italso only measures 84 x 27mm, meaning it
should happily sit ona CPU in a low-profile mini-ITX build without clashing
with VRM heatsinks, DIMM slots or even the PCI-E slot; instead, it just
occupies the usual space allocated to the
CPU socket. According to Zalman, the
v CNPS2Xis compatible with avariety
= _ of Inteland AMD sockets, including
|
; ~3§' LGA1150and FM2, and can cool CPUs

aun® "Lll'f witha TDP of up to 120W. The cooleris
pf"’ U‘ available for pre-order from www.
quietpc.com for £23.99 inc VAT now.

NEW HARDWARE m

"Hhuhh.....*-

Mkerrr gun |

Im‘hln

ADATA RAM HITS 3,100MHz

PHANTEKS ON THE CASE

Previously better known forits CPU coolers, Dutch firm Phanteks
has now decided to have a stab at the case market. Phanteks’
new Enthoo Primo ATX case sports controllable LED lighting, and

Adatais the latest memory maker to win the continual willy-waving
contestinthe RAM business. The company’s new XPG V2 DDR3 3100
modules feature eight-layer PCBs, are
certified torunat 3,100MHz and will be
availablein 8GB (2x 4GB) dual-channelkits.
According to Adata, you just need to select
the first XMP profile to reap the benefits of
the extra bandwidth, which will give you
3,100MHz memory, albeit with 12-14-14-36
latency timings, with avoltage of 1.65V.

fasten and release tools behind the motherboard tryto aid with
cable routing. Amazingly, the case also has room for two PSUs,
and features no fewer than 16 120/140mm fan mounts, with five
Phanteks premium 140mm fans included as standard.

The companyalso claims that radiators can be installed in five
locations inside, and that the case will feature specific radiator
mounting brackets inthe bottomand side, aswellasarear
reservoirmount. There'salso a cable coverwith pre-drilled holes
forreservoirsand a universal pump bracket, complete with
vibration dampening. The Enthoo Primois available for £199.99
inc VAT from www.overclockers.co.uk now.

NVIDIA TEGRA 5 BEATS GEFORCE 8800 GTX

Nvidia hasjust given us ateaser of what's to
come fromits forthcoming Tegra 5 mobile GPU,

whichthe company claimsis based onthe same _
Kepler GPU architecture used inits desktop :
GPUs. Inapresentation at Siggraph, Nvidia

showed off a slide showing that the chip’s
graphics performance wouldn't just overtake

Okay, sothat’san old GPU, butit'salsoa
full-spec DirectX 10 chip - it offers faster
performance and vastly superior graphics
toany currenttablet or console. Acouple
of demovideos have also beenreleased,

DA including arealistically expressive human
moscrwes  head called Ira, which can be seen at http://

theiPad 4, but could also be quicker than Nvidia’s GeForce 8800
GTXdesktop GPU.

tinyurl.com/LoganHead. Codenamed Project Logan, Tegra5
supports DirectX 11 and is scheduled to be launched nextyear.
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NEW OPPORTUNITIES WITH NEW

DOMAINS

Create your perfect web address with over 500 new top-level domains

from 1&1! Short, memorable domains like fashion.blog and kitchens.online

are ideal for getting your website found easily. Pre-order your preferred domain P RE- O RDE R
for free, with no obligation! With regular updates from 1&1, you'll stay fully

informed and be in the best position to register your domain with new domain

extensions! Find out more at 1and1.co.uk

WITH NO OBLIGATION!"

Member of

united
internet

DOMAINS | E-MAIL | WEB HOSTING | ecOMMERCE | SERVERS 1and1.co.uk

* Pre-ordering a domain name is not a guarantee that the domain will be registered. If your requested domain has already been pre-ordered, you will be added to a waiting list for that domain.
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CUBITEK MINI CORSAIR CARBIDE

CUBE AIR 540
Amini-ITXcasewithroom  Acube-shaped case for
foralmost everything enthusiasts

SAMSUNG SSD STEELSERIES
840EVO APEX
Where 1TB of solid state Amembranekeyboard
| storage costsjust £509 with premium aspirations

CORSAIRRAPTOR SEAL SHIELD PUP
M30 GLOW 2
Corsairhasastabatthe Built to go places other

m £35mouse market keyboards wouldn’tdare
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ANTECAMPSP1 i-BOXBASS
ABluetooth speaker ADDICTS
you'llbe proud to take to Canyou getquality bassy
’ the park sound forjust£11?

] o o 90

-~
18 1 QOctaber 2013 »F .
-



. N\ R\
‘ - -

= _ 4

FC:: il

pe ]illl

TrPRE

=< Asus Maximus Gene Vi
' gLt . i Striking the middle ground between
Husa -.% " mini-ITXand ATX, we check out Asus’
B A new RoG micro-ATX board ]

; = . 3 iy .- . ~
..';n ‘ -J - r ‘l § - A | -
T Yy i *s - - ;trt



ASUS

oy
Maximus \/I Gene &%

Another great Gene, but it's pricier than we

expected

MAXIMUS
Great EFI; good
overclocker;

plenty of features;

superb layout

& auinTus
Comparatively
expensive;
smaller RoG
motherboard
now available

HOW MUCH?

Price £170inc VAT
Supplier
www.overclockers.co.uk
Manufacturer
http://uk.asus.com

IN DETAIL
Chipset Intel Z87

CPUsupport .GA1150Core
i3,Coreib, Corei7, Pentium
and Celeron

Memory support4xslots:
max32GB DDR3(upto
3,000MHz)

Expansionslots 2x 16x
PCI-E (oneat 16x, two at 8x),
1x4xPCI-E2 slot, Sound
ROG Supreme FX
Networking 1x Killer E2205
Gigabit LAN

Overclocking Base clock
90-300MHz; CPU straps
1,1.25,1.67and 2.5; CPU
multiplier8-80x; max
voltages CPU 2.1V,

RAM 2.44V
Ports 8 x SATA6Gbps, 1x
mMSATA 6Gbps (287),8x USB
2(287),8xUSB3(287), 1x
LAN, 4 x surround audio out,
linein, mic, optical S/PDIF
out, HDMI

Dimensions (mm) 244 x 244
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hile Asus first RoG-branded mini-ITX
motherboard is grabbing the limelight,
it's easy to forgetabout the other, more
affordable dinky RoG product -the Gene.
The GeneVsaton our Elite list for overayear, with its
pocket-rocket demeanourand great price.

The Maximus VI Gene currently retails for £170,
whichisn't quite as wallet-friendly as you might
expect, butwhenyou account forinflation, and
consider thatyou could buy a Maximus IV Gene for
around £145in 2011, thisisn't quite heresy on Asus’
part. It's still significantly cheaper than we expect the
Maximus VI Formula to cost. That said, Asus does have
oneissue, which comes fromits own line-up - the
Maximus VI Hero. It costs the same as the Maximus VI
Geneand hasaverysimilar set of features.

While the Maximus VI Gene sports more USB 3
portsand a mini-PCI-E Combo Il slot, the Maximus VI
Hero offersathird 16x PCI-E slot, which s limited to
fourlanes, and while it lacks any kind of mini-PCI-E
slot, it does have three 1x PCI-E slots compared to the
Maximus VI Gene’s single 4x PCI-E slot.

Otherwise, the differences are small. Both
motherboards have eight SATA 6Gbps ports
(two via the Intel Z87 chipset and a further two
viaanASM1061 controller), an Intel Gigabit
LAN portand a noise-isolated on-board
8-channelsound card.

Inshort, ifyouwanta micro-ATX
motherboard, oryou're not planning on using two
GPUs, the Maximus VI Gene should have enough ports
to satisfy everyone, butifyou're not bothered about
havinga mini PCI-E slot, and two more USB 3 ports,
the Maximus VI Hero certainly gives you more PCI-E
expansion room and PCB real-estate foryour money.

Layoutis excellent, as youwould expect froma
thoroughbred RoG motherboard. The power sockets
are located right onthe edge of the PCB, asis the USB
3 header, while the eight SATA 6Gbps ports are all
right-angled for easy cable routing. Meanwhile, the
4x PCl-E slotis located in such away that most multi-
GPU setupswillend up blocking it, whichisa shame,
especiallyifyou preferto use a discrete sound card. As

with the Maximus VI Hero, there are also powerand
reset buttons, and a CMOS clear switch on the rear I/0
panel, whilea POST LED readout s located in the top
right corner, all of which make testing your hardware
much easier. It also has a RoG extension header,
which enables you to connectthe Asus OC panel
overclocking tool.

Asus hasintroduced several new software features
underits RoG brand too. SSD Secure erase - useful for
maintaining performance of SandForce-based SSDs -
isintegrated intothe EFI, soyou can performa secure
erase prior to installing Windows. Meanwhile, RoG
RAMDisk enablesyouto use a part of your system
RAM as a hard disk for super-speedy file access.

PERFORMANCE

We started by putting the SATA 6Gbps ports through
their paces, and the read and write speeds of 542MB/
secand 520MB/sec respectively were right on the
money compared to other Z87 motherboards we've
seen.Asusual, ifyou have a SATA 6Gbps SSD that can
manage read and write speeds above 400MB/sec,

LAYOUT IS EXCELLENT, AS YOU

WOULD EXPECT FROM A

THOROUGHBRED REPUBLIC OF

GAMERS MOTHERBOARD

you'llwantto steer clear of the ports powered by the
ASM1061 controller, which managed speeds of
396MB/sec and 384MB/sec respectively.

At stock speed in our Media Benchmarks, the Gene
was a powerhouse, managing the fastestimage
editingand multi-tasking scores we've seen froma
Z87motherboard, at2,115and 1,739. Italso came
withinawhisker of the best resultin ourvideo
encoding test, at 3,720. Overall, though, the Gene
managed to claim the top spot, with a score of 2,522;
just ahead of the Maximus VI Hero. The game tests
also sawitscore well, matching the minimum frame
rate of its sibling in Skyrim and bettering itwith a
minimum of 29fps in Total War: Shogun 2.



The EFlis the usual slick and well laid-out RoG affair
with more options thanyou can shake a stick at too.
We managed to get our CPU to its maximum speed of
4.7GHz usinga multiplier of 47x, which is the highest
we've managed from any Z87 motherboard so far.

We booted into Windows using a vcore of 1.27Vand
managed to lower this to 1.225V, which is slightly lower
than we needed with the Maximus VI Hero.

This saw the overall score in our Media
Benchmarks rise to 2,904 - the fastest result we've
seen (just], while The Elder Scrolls V: Skyrim and
Total War: Shogun 2 saw boosts of 10fps and 7fps
respectively. There was nothing nasty to report when
it came to power consumption either, with stock and
overclocked load figures of 127Wand 178W, which are
both inthe usual mixwe've seen.

CONCLUSION

The Asus Maximus VI Gene has plenty of features, and
it overclocks like a trooper. It's alsojust as fast, if not
faster, than any other motherboard we've tested, both
at stock speed and when overclocked. There’s little to
choose between itand the Maximus VI Hero, though,
which may represent bettervalue depending onyour

GIMP IMAGE EDITING

Asus Maximus VI Gene 2,115 2,502
Asus Maximus VI Hero 2,104 2,488
Gigabyte 2,000 12,452

GA-Z87X-UD3H

HANDBRAKE H.264 VIDEO ENCODING

Asus Maximus VI Gene 3,720 4,410
Asus Maximus VI Hero 3,729 4,413
Gigabyte 3,6904,288

GA-Z87X-UD3H

MULTI-TASKING

Asus Maximus VI Gene 1,739 1,784

Asus Maximus VI Hero 1,728 1,784
Gigabyte

GA-Z87X-UD3H Ledey 1714

OVERALL

Asus Maximus VI Gene 2,524 2,904

Asus Maximus VI Hero 2,520 2,860
Gigabyte 2,475 | 2,818

GA-Z87X-UD3H

Stock speed Overclocked

SPEED 43/45 piolglilay
FEATURES 27/30
VALUE 17/25

%

MICRO-ATX MOTHERBOARD

IlI The eight SATA 6Gbps
portsareall right-angled
for easy cable routing

na Thereareno 1xPCI-E
slots, buta4xslotsitsat
the bottom of the board

na Asus’ RoG RAMDisk

system enablesyouto
usea partof your system RAM
asaharddisk for super-speedy
fileaccess

needs. However, last month's Labs winner, Gigabyte's
GA-Z87-UD3H, costs £20 less, overclocks just as well
and has plenty of useful features. There's also the
matter of Asus” Maximus VI Impact mini-ITX
motherboard (see p42), which will enable you to build
aneven smaller systemwithout sacrificing much.
ANTONY LEATHER

THE ELDER SCROLLS: SKYRIM

97fps 146fps
Asus Maximus VI Gene
107fps 150fps
97fps 146fps

Asus Maximus VI Hero
107fps 148fps

Gigabyte 93fps 143fps

GA-Z87X-UD3H
107fps 147fps

TOTAL WAR: SHOGUN 2 DX9 CPU TEST

29fps 36fps
36fps 42fps

Asus Maximus VI Gene

28fps 36fps
Asus Maximus VI Hero
36fps 43fps
Gigabyte 29fps 36fps
GA-Z87X-UD3H
36fps 42fps
Stock speed min Stock speed avg Overclocked min Overclocked avg
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CUBITEK
Mini cube

Great for air cooled systems but
there’s no room for water cooling

CUBED

Great GPU
cooling; small
size; elegant
design; room for
full-sized CPU
cooler and PSU

he firstthing that struck us about Cubitek'’s
Mini Cube was that it looks exactly like a
normal case inside. Unlike most ATX case
designs, mini-ITX cases differwildly in their
internal layouts, as space isata premium. Lian Li's
mini-ITX cases often mount the motherboardina
tray at the back, with the PSU mounted over the top,
limiting your CPU cooler choice. BitFenix's Prodigy,
however, mountsthe PSU in the normal way but has
the motherboard mounted horizontally above it.
However, the PSU and motherboard mounts are

B HALVED
PSU will block
some graphics

cards; limited
space for liquid
cooling; no fans
as standard

HOW MUCH?

Price £83inc VAT
Supplier
www.overclockers.co.uk
Manufacturer
www.cubitek.com

SKU number
CB-MNI-B004

IN DETAIL

Dimensions (mm) 200x300
x320(WxDxH)

Material Aluminium
Available colours Black
Weight2.3kg

Front panel Power, 2x USB
2,2xUSB3

Drive bays5xinternal 2.5,
3xinternal 3.5in
Formfactor{s) Mini-ITX

Cooling 1x 120mm fan
mount (fan notincluded),
1x80/92mm fan mount (fan
notincluded)

Extras None
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both where you expect them in the Cubitek Mini Cube,
yetthe caseistiny-smallerin everydimension than
the Prodigy, which we've always considered a little too
large foramini-ITX case. Despite the fact that it's
smaller, though, the Mini Cube costs £10 more than
the Prodigy. Italso doesn'tinclude any fans
out of the box, but its construction is much
more refined. It's made entirely out of
aluminium, with a single curved piece
stretching from the base, before goingall
the way around the frontand over the top.
The aluminium construction also
means it's significantly lighter than the steel
Prodigy - just 2.3kg compared to 6.7kg. The side
panels screw on from the sides, although some of
the edges are a little sharp for comfort. Apart fromthe

Cubitek

B —
—

lack of fans and occasional harsh edge, though,
there’s little else not to like. The build quality is superb
inside and out, and there are two USB 3and two USB
2 ports on the top, next to gold-plated mini-jacks.

The size does mean some restrictions, though, so
you'lLbe limited to 150mm-tall CPU coolers, 150mm
PSUs and 280mm-long graphics cards, although

THE ALUMINIUM CONSTRUCTION
MEANS IT'S SIGNIFICANTLY LIGHTER
THAN THE STEEL PRODIGY - JUST

2.3KG COMPARED TO 6.7KG

there’s room for two expansion slots, meaning that
you caninstalla dual-slot graphics card. The PSU
also hasaremovable dust filter, but the 120mm
intake fan mountis still likely to lead to regular
cleaning sessions, while the eagle-eyed will already
have noticed that there’s no optical drive mount.

One of the best features of the Mini Cube, however,
isthe large section behind the motherboard tray. It's
over Tinthick, and has space for three 3.5in hard disks
orfour 2.5in SSDs, with a further 2.5in mountin the
main section. Of course, this is the perfect place for
hiding cables too, which is just as well, as anything left
inthe main sectionis likely to getin the way. Ouronly
concernisthat hard disks don't receive any airflow,
but the aluminium constructionand the large areain
which they're mounted means they don't get too hot.

There are also two fan mounts —a 120mm floor
intake mount and a rear 80/92mm exhaust mount,
which are both unoccupied out of the box, but we




MINI-ITX CASE

highly recommend fitting good fansin both. The
120mm fan points directly at the graphics card; as
we'll see later, this means that the graphics card runs
fairly cool. However, the fan sits extremely close to the
PSU, sofitting a radiator orall-in-one liquid cooler
will be tricky unless you opt foran SFXPSU.

Dual-slot graphics cards sit barely 1cm away from
the PSU too, but as long as your card’s cooling fan sits
atthefarend of the PCB, it should poke over the end,
and not get suffocated.

PERFORMANCE

Since the Mini Cube doesn’tinclude any fans, we had
tofitthem, as itwould undoubtedly fail miserably
otherwise. We used a BitFenix Spectre 120mm fan
forthe base - the same fan that's provided with

the Prodigy —and a Noctua NF-A9x14. The latteris
quite expensive compared to the Spectre, ataround
£11, butyou'llwant to use fans with strong good
airflow, asit's the only exhaust fan, so it will dictate
your CPU temperature.

With these fansin place, the Mini Cube managed
to betterthe GPU delta T of the Prodigy by 10°C,
most likely thanks to the 120mm fan blowing cool air
directlyinto the GPU cooler. The CPU delta Twas 4°C
warmer, however, althoughthisis far fromaterrible

result, especially when using our low-profile cooler.

CONCLUSION cooler,a280mm-long dual slot graphics card, a @) Theresroomfortwo
The Mini Cube is a delightful mini-ITX case that's standard-size PSU and plenty of hard disks and expansionslots, meaning

. ’ ) ) ) . thatyou caninstalladual-slot
small, lightand attractive. Its cable routing — despite SSDs. Italso has ample USB ports, which are easily graphics card

its size —is excellent, it can fita half-decent-sized CPU  accessible, and its cooling is good too, especially for . .
na The sectionbehind the

gra ph ics cards. motherboardtrayis 1in
nesulﬁs There are some caveats though. The graphics thick, providing space for hiding
P . . cables, aswellasthree 3.5in
card sits right next to the PSU, meaning models with hard disks or four 2.5in SSDs

CPU LOAD DELTA T TEMPERATURE centre-mounted fans may find a part of their intake
Cub-itek Mini Cl.fbe e path blocked. Adding your own fans is also a must, 03 ﬁlﬁ?":‘s':s':‘::‘::‘;‘;w
e P - asthe CPU or GPUwill suffer if either is absent. This alongwiththe PSUMomTt
Mini 48 obviously adds additional cost, and two good fans will

Loweris better  Dring the total price closerto £100.
Installing water-cooling systems or all-in-one
liquid coolerswill also be an arduous task, with the
BitFenix Prodigy e PSU right up against the 120mm fan mount,and a
SilverStone FTO3 e radiator likely to have a major territory dispute with
Mini 48 the PSU cables. The front panelis begging foran
Loweris better  addjtional fan mount too, although modders will likely
find mounting a dual 120mm-fan radiator here is
possible if you don’t mind voiding your warranty.

1 H
Ifyou justwantto build a miniair-cooled system,
COOLING 28/30 ErlEilIild: though, the Mini Cube is one of the best mini-ITX

GPU LOAD DELTA T TEMPERATURE
Cubitek Mini Cube 38°C

FEATURES 17/20 caseswe've seen, as long as you choose your
DESIGN 26 /30 % components carefullyand don't mindinvestingin
acouple of fans.
VALUE 15/20 ANTONY LEATHER
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CORSAIR
Carbide Air 540

Unigue, well-priced and great for tidy PC building

CUBE

Decent cooling;
unigue design;

tidy interior; space
for water cooling

& sauare
Large; only
room for two
3.5in drives

HOW MUCH?

Price £117inc VAT
Supplier
www.overclockers.co.uk
Manufacturer
WWW.COrsair.com

SKU number
CC-9011030-WW

IN DETAIL

Dimensions (mm)332x415
x458(WxDxH)

Material Steel, plastic
Available colours Black
Weight8kg

Front panel Power, reset,
2xUSB3, stereo, mic
Drive bays 2 x external
5.25in, 2xinternal
3.5in/2.5in, 4 xinternal 2.5in
Form factor(s) E-ATX, ATX,
micro-ATX

Cooling 2x 140mm/3x
120mm front fan mounts
[2x140mm fansincluded),
1x140mm rearfan mount
(fanincluded), 2x
120mm/140mmtopfan
mounts (fan notincluded)
CPU cooler clearance
170mm

Maximum graphics card
length 320mm

Maximum PSU length
200mm

Extras None
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arge cube-shaped cases have always been

I rare, as they're often very specialist, sacrificing

looks in favour of niche features, such as

support for multiple PSUs, or offering space
foraseemingly silly number of hard drives. They're
usually quite expensive too. As such, when we saw that
Corsair's new Carbide Air 540 costs just over £100, and
isone of the best-looking cube cases we've ever seen,
we were understandably keen to take a look.

While its overall dimensionsaren't huge -it's only
4écmtalland 42cm deep, the result of its shape is
alarge footprint, meaning you'llneed plenty of desk
or floor space forit. The advantage of all the space,
however, is plenty of room for cooling, notjustinterms
of airflow space, butalso fan mounts.

The frontis dominated bya large removable grille
that hides afilter and two 120/140mm fan mounts,
which are currently occupied by two 140mm fans.
Meanwhile, the roof is home to two
120/140mm fan mounts behind a
second large removable grille, while
athird 140mm exhaust fanis included
atthe rear. Both the frontand roof fan
mounts support dual 120/140mm-fan
radiators too, with the front section
stretching toatriple 120mm-fan radiator.

Ifyou dowantto use this case forwater cooling, the
lop-sided 5.25in bays may resultin an odd appearance
if you opt fora bay reservoir, but otherwise, there’'s
plenty of space to mount pumps and reservoirs
internally. Of course, Corsair is undoubtedly hoping
thatyou'lLkit out your Carbide Air 540 with one of its
all-in-one liquid coolers, and the case has roomfor
any of its current 120mm or 140mm models, including

the monstrous H100iand H110. Underneath these
drive bays on the front panel, you'll also find the usual
audio mini-jacks, powerand reset buttons, and two
USB3ports.

There'sastark contrast between this featureless
side of the front panel, and the grille panel next toiit,
though, which hints at the case’s unique interior
layout. It's splitinto two sections, connected only by
cable-routing holes. One side houses the 3.5in hard
disks, motherboard and graphics card, while the other
hides your other storage devices and PSU.

ONE SIDE HOUSES YOUR 3.5IN HARD
DISKS, MOTHERBOARD AND GRAPHICS
CARD, WHILE THE OTHER HIDES YOUR

OTHER DRIVES AND PSU

This has the effect of dramatically reducing cable
clutter, with numerous cable-routing holes
surrounding the motherboard. These provide handy
paths torun cables fromone side of the case to the
other, without having to run them overyour
motherboard or up fromyour PSU, asinregular
cases. Thisisjustaswell, as there'salsoa huge side-
panelwindowthat gives a great view of the surprisingly
neat motherboard side of the case.




There’s plenty of space for large PSUs on the other
side too, and the four quick-release 2.5in mounts
should provide enough space for even the most SSD-
obsessed enthusiasts. However, despite its size, the
Carbide Air 540 only has two 3.5in hard disk mounts,
which are located beneath the motherboard.

Thisisenough formost of us, but the case s clearly
aimed at enthusiasts rather than server builders,
unlike large cube-shaped cases we've seen before.
Thatsaid, there’'s room for eight expansion slots, and
the case can accommodate E-ATXmotherboards
and plenty of water-cooling hardware too, so there’s
definitely scope for buildinga monster PC.

The hard disk mounts also hidea small
shortcoming of the Carbide Air 540, which are the
small openings beneaththem. This could potentially
lead todust being sucked infromthe floor, as there are
nofilters here.

Afan controllerwould have beenagoodinclusion
too, and they're usuallyincluded with other casesin
this price range. However, overall, what you get for
your money is a well-built, if slightly plastic-laden,
case that looks very attractive onyourdesk with its
huge side window.

PERFORMANCE

With no fan controller, the three 140mm fans were left
totheir own devices, but they were quieter than our
test hardware, with the cavernous interior clearly
soaking up some of the noise. Cooling was well above
average too, with a particularly good CPU delta of
48°C. The GPU delta Twasallittle less remarkable;
at47°C, it'sover 10°C warmer than that of the

CPU LOAD DELTA T TEMPERATURE

Corsair Carbide Air 540 48°C
Cooler Master HAF X 48°C
NZXT Phantom 630 48°C

Lower is better

GPU LOAD DELTA T TEMPERATURE

Corsair Carbide Air 540 47°c
Cooler Master HAF X 36°C
NZXT Phantom 630 48°C

Lower is better

COOLING 23/30 RalEdliilds
FEATURES 17/20
DESIGN 28/30 %
VALUE 18/20

standard-shaped Cooler Master HAF X, but still better
than many more expensive cases, such as the NZXT
Phantom 630.

CONCLUSION
The Carbide Air 540 may have a larger than average
footprintand only two 3.5in mounts, but the list of likes
isverylong. It has a large side window, fantastic cable
routing and the dual-chamber design means that
even the mostimpatient enthusiast can build a tidy
system. There's space for large PSUs, graphics cards
and CPU coolers, and enough radiators to deal with all
but the most extreme multi-GPU system as well.
We're stillamazed by the price too; at less than
£120, Corsairhasreally hit the nail on the head, pricing
it lower or similarly to other racy-looking models from
NZXT and BitFenix. Forus, though, it's the Carbide Air
540's unique look that really sets it apart. Corsairhas
created something different that won't cook your
hardware. The resultis a chassis that will really stand
outat LAN parties, while also cooling your hardware
verywell. Ifyou have the room forit,and don't need
more than two hard disk mounts, youwon't find much
betterfor less than £120.
ANTONY LEATHER

ATX CASE

III Despiteits size, the
Carbide Air 540 only has
two 3.5inhard disk mounts,
whichare located beneath
the motherboard

na There’sroom for eight
expansion slots, and the

case canaccommodate E-ATX

motherboardstoo

na Theinterioris split
intotwo sections, with

only cable-routing holes

connectingthem
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pcspecialist

uk.asus.com

Unleash the gamer within you...

Fusion 650 Gaming PC

Game at the next level with the Fusion 650
PC.With AMD FX technology and AMD 7
Series Graphics, the Fusion 650 will breeze
through any game.

= AMDFX6200CPU

» GenuineWindows 8

= BGB Samsung DDR3
1333MHz RAM

« 1TB SATA Il Hard Drive

= 1GB AMD Radeon HD7770

= 10x BluRay ROM Drive

+  PCS Maelstrom Gaming Case

+ 3 Year Silver Warranty

WORTH BUYING

InfermoV 3K Laptop
"You are not likely to find sucha powerful,
tiny laptop anywhere else right now at this
price point.”

Zardoen, KitGuru.net

11.6"LED Display (1366 x 768)
3rd Gen Intel® Core™
i7-3630QM Processor
+ Genuine Windows 8
« BGB Kingston Hyper-X
1600MHz RAM
« 120GB Kingston V300 S5D
« 2GB nVidia GeForce GT&50M
« 3 Year Silver Warranty

Vanquish X200 Gaming PC

“I reall like what PC Specialist have done
here and with exception of the case, | don't
think I'd change a thing..

Peter Donnell, eTeknix.com

3rd Gen Intel® Core™
i5-3570K Processor
Genuine Windows 8

+ BGB Kingston Hyper-X
1600MHz RAM
120GB Kingston V300 55D
2GB AMD Radeon HD 7870
Corsair 200R Gaming Case
3 Year Silver Warranty

‘where your working, playing or editing.

Optimus V Laptop - NEW!
Powered by a 4th Gen Intel CPU and
NVIDIA 7 Series GPU, the Optimus |V
provides you with an amazing experience

= 17.3"LED Display (1920 x 1080)
4th Gen Intel® Core™
i7-47000M Processor

«  Genuine Windows 8

= BGE Kingston Hyper-X
1600MHz RAM

= 120GB Kingston 3K S5D

«  2GB nVidia GeForce GTX 765M
3 Year Silver Warranty

Vanquish 300R Gaming PC
"“A great selection of top-notch
componentsand liquid cooling makr this
agreatgaming PC."

Kat Orphanides, Expert Reveiws

« 3rd Gen Intel® Core™
i5-3570K Processor

+  GenuineWindows 8

- 8GBKingston Hyper-X
2400MHz RAM

- 120GB Intel 330 55D

« 1TB SATA Il Hard Drive

+  2GB NVIDIA GTX 670 Graphics

-+ 3Year Silver Warranty

Vortex IV 17 Laptop - NEW!
Designed for high end gaming, the Vortex
IV is an extremely powerful Haswell ready
notebook which features NVIDIA 7 Series
GPUs and 55D Technology!

- 17.3"LED Display {1920 x 1080)

= 4th Gen Intel® Core™
i7-47000M Processor

+  GenuineWindows 8

« BGB Kingston Hyper-X
1600MHz RAM

= 120GB Kingston 55D

« 4GB nVidia GeForce GTX 780M

« 3 Year Silver Warranty

i /pcspecialist @pcspecialist PC Specialist recommends Windows® 8 - Windows 8]




Start

Vanquish R4 Gaming PC

“PC Specialist clearly knows how to build a
high performance rig - The Vanquish Ré’s
tidy build quality is testament to that.”
Parm Mann, HEXUS.net

- 4th Gen Intel® Core™

i e e |
LTI ] )
iy {ix
) & -]
How

| AWARD-WINNING

Vanquish 912 Gaming PC

“A good system, and you can't get much
hotter—or shouild we now say cooler?”
Robin Marris, PC Advisor

- 4th Gen Intel® Core™

CUSTOM PCs &
| LAPTOPS FROMTHE

UK's LEADING
MANUFACTURER!

Vanquish Enforcer PC

“A well buit, well rounded gaming system
with plenty of power ontap for 2560 x
1600 gaming, redering & video editing..”
Zardon, KitGuru.net

= 4th Gen Intel” Core™

i5-4670K Processor i5-4670K Processor i5-4670K Processor
+ Genuine Windows 8 + Genuine Windows 8 »  Genuine Windows 8
= 16GB Kingston Hyper-X « 16GB Kingston Hyper-X - 16GB Kingston Hyper-X
1600MHz RAM 2400MHz RAM 2400MHz RAM
» 120GB Kingston 55D = 120GE Kingston 3K 55D «  120GB Kingston 3K 55D
»  3GB AMD Radeon HD 7950 - 2GB nVidia GeForce GTX 770 + 3GB nVidia GeForce GTX 770
« Fractal R4 Silent Performance Case « CoolerMaster HAF 912 = CoolerMaster HAF 912 Case
= 3Year Silver Warranty = 3Year Silver Warranty « 3 Year Silver Warranty
A A%
Vanquish Prodigy Mini PC - 3rd Gen Intel® Core i5-3570K
6 6 ...an overclocked Core i5 processor, 8GB of | ° SenuineWindowss
F 5 «  BGB Kingston Hyper-X RAM
memory, a solid-state system drive and a . 120GE Kingston HyperX SSD
GeForce GTX 660 Ti provide a near-perfect | - 1TBSerial ATAIll Hard Drive
configuration for high-quality, full-HD B B Nicin e OfGe SR o
.g 99 gh=q Y = Corsair TX650 Power Supply
u gaming. - Corsair Hydro H40 Cooler
- BitFenix Pradigy Case (Black)
Parm Mann, HEXUS.net - 3YearSilver Warranty

|

0844 499 4000
www.pcspecialist.co.uk




SAMSUNG
SSD B840 EVO

A great entry-level SSD that overcomes its
TLC NAND limitations with ingenuity

RAPID
Improved write
speeds over
the SSD 840;
RAPID mode
astonishingly
effective; 1TB

drive offers great

value for money

& rABID

120GB drive well

behind the rest

HOW MUCH?

Price £86.99 inc VAT
(120GB}); £290inc VAT
(500GB); £416inc VAT
[750GBY); £509inc VAT (1TB)
Supplier
www.overclockers.co.uk
Manufacturer
www.samsung.com/uk

IN DETAIL

Interface SATA 6Gbps
Nominal capacity 120GB,
500GB, 750GBand 17B
Formatted capacity
111.79GB, 465.75GB,
698.64GBand931.51GB
Controller Samsung MEX
Cache 256MB LPDDR?2
(120GB); 512MB LPDDR2
(500GB); 1GB LPDDR2
(750GBand 1TB)
Memory 19nm Toggle 2.0
TLCNAND flash;
8xSamsung 16GB(120GB)

32xSamsung 16GB (500GB);
48xSamsung 16GB (750GB);

4xSamsung 16GB(1TB)
Warranty Threeyears

28 W October 2013

amsung's new SSD 840 EVO series directly
replacesthe SSD 840 range. Thistime, 750GB
and 1TB models have also been added, with
the latter costing just £509. However, the
biggest changes can be found inside.

Forstarters, Samsung has shrunk the transistors
of its Toggle 2 TLC NAND from 21nmto 19nm.
Meanwhile, the drives  new TurboWrite feature, which
is similarto SanDisk's nCache technology, runs a fixed
portion of storage space as SLC NAND, dramatically
improving write speeds. During idle times, the SLC
bufferis flushed to the remaining TLC NAND,
although write times willtemporarily fall to speeds
much closer to those of the SSD 840 if the bufferis
filled before the SSD has enoughidle time to flushit.

The number of bits per cell of the bufferhas also
beenreduced fromthree toone; onlyathird of the
allocated TLC space is usable for TurboWrite.
Meanwhile, the triple-core ARM Cortex R4 controller
has been carried over from the SSD 840, but runs 33
per cent faster at 400MHz, and the amount of cache
hasbeen doubled for each capacity too.

However, the star of the show is the new RAPID
mode in Samsung’s Magician software, which ships
with all 840 EVO drives. This uses upto 1GB of system

E

SPEED 39/50 RLLollllsl
£/GB 15/20
BANG/BUCK 19/30

—
E'_

SPEED 44/50
£/GB 18/20
BANG/BUCK 26 /30

%

memory as a cache todrastically increase read and
write speeds. It's mainly designed toimprove the
performance of small file read/write operations at
low-queue-depths, butalgorithms that detectand
cache commonly used ‘hot data’ can boost sequential
performance too.

RAPID mode requires asingle click to set up, and
italso maintains cached hot data across reboots.
However, it's limited to Samsung drives (the 840 Pro
willalso be supported) and Windows 7 or 8 only. Finally,
it can only be used with one physical drive per system.

PERFORMANCE

Inourtests, sequential read speeds are close to those
of the original 840 series, but thanks to TurboWrite,
sequential write speedsin both CrystalDiskMark and
AS-SSD are much faster. Random 4KB performance
atasingle-queue-depthisalsoimproved, with both
synthetic tests showing read speeds of around
40MBY/sec - the fastest we ve seen.

The gainsare even clearer at high-queue-depths -
the 1TB EVO produced the best resultwe've seenina
b4-queue-depth read test. The 64-queue-depth write
results also held up very well against the competition,
with the exception of the 120GB drive, which struggled.

]

[m

SPEED 44/50 [clLlildy
£/GB 17/20
BANG/BUCK 26 /30

E

SPEED 46 /50 filolila
£/GB 18/20
BANG/BUCK 28/30

%



The EVO sadly faltered in our Windows boot test
though; the 1TB drive was the slowest drive we ve seen
inthis respect, butthe difference is only a couple of
seconds. The drives coped well with PCMark 7's app
and gaming tests too.

The biggest show, however, came from the aptly
named RAPID mode. When enabled onthe 120GB
drive, it consistently achieved incredible sequential
speeds of over 900MB/sec. Huge leaps were made in
random performance too, with single-queue-depth
write speeds hitting 240.TMB/sec and 350.TMB/secin
AS-SSD and CrystalDiskMark respectively (more than
double the speed of the next fastest drive for both).
RAPID also enabled the drive to record the fastest-
ever Windows boot time of just 7.3 seconds.

AS-SSD

Samsung 840 EVO 120GB

Samsung 840 EVO
120GB (RAPID)

Samsung 840 EVO 500GB

398.3 517.6
958 1,068.7

503.9 514.6

503 5141

5021 514

Samsung 840 EVO 750GB
Samsung 840 EVO 1TB

Samsung 840 EVO 120GB

Samsung 840 EVO
120GB (RAPID)

Samsung 840 EVO 500GB
Samsung 840 EVO 750GB
Samsung 840 EVO 1TB

39.8 104.0

397 2401

40.9 104.4

409 103.6

40.6 102.6

Samsung 840 EVO 120GB

Samsung 840 EVO
120GB (RAPID)

Samsung 840 EVO 500GB

120 3456
530.7

3282 3449
327 3827

323.6 3842

997.8

Samsung 840 EVO 750GB
Samsung 840 EVO 1TB

Read | Write

PCMARK 7

Samsung 840 EVO 120GB 144.8

Samsung 840 EVO
120GB (RAPID)

Samsung 840 EVO 500GB

3594
1517

Samsung 840 EVO 750GB 151.6

Samsung 840 EVO 1TB 151.5

BOOTRACER

Samsung 840 EVO 120GB

Samsung 840 EVO
120GB (RAPID)

Samsung 840 EVO 500GB

9.8
7.3
9.4
Samsung 840 EVO 750GB 1.4

Samsung 840 EVO 1TB 1.4

Lower is better

CONCLUSION

SATA 6GBPS SSD .

The SSD 840 EVO range justifies its price with speed.
The smallertransistors, faster controllerand larger
DRAM cache playtheir parts, but TurboWrite and
RAPID provide the clearest benefits. RAPID is heavily
dependenton system resources, though, ratherthan
justthose of the drive. Ouronly criticism is that every
drive came up with SMART errors during installation -
a problem we hope will be fixed with future firmware.

The 120GB drive is notably slower thanthe others,
and offers less foryour money, but the 500GB, 750GB
and particularlythe 1TB drives all offer super-fast
performance for reasonable money. If youwant fast,
good-value and high-capacity storage, look no further.
MATTHEW LAMBERT AND HARRY BUTLER

CRYSTALDISKMARK

Samsung 840 EVO 120GB

Samsung 840 EVO
120GB (RAPID)

Samsung 840 EVO 500GB
Samsung 840 EVO 750GB
Samsung 840 EVO 1TB

Samsung 840 EVO 120GB

Samsung 840 EVO
120GB (RAPID)

Samsung 840 EVO 500GB 44.4
Samsung 840 EVO 750GB 44.5
Samsung 840 EVO 1TB 44.2

Samsung 840 EVO 120GB

Samsung 840 EVO
120GB (RAPID)

Samsung 840 EVO 500GB
Samsung 840 EVO 750GB
Samsung 840 EVO 1TB

PCMARK 7

Samsung 840 EVO 120GB

Samsung 840 EVO
120GB (RAPID)

Samsung 840 EVO 500GB
Samsung 840 EVO 750GB
Samsung 840 EVO 1TB

414.2 5342
9247 969.9
5247 537
524 5367

5246 5375

a1 19.3

78.9 3501
19.7
121

19.3

154.2 390.6

368.5 817.2
3717 4048
3701 4033

3711 4048

Read | Write

107.2
412.9
14.3
13.8
115.6
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B Reviews GAMING KEYBAORD

STEELSERIES
ApEX

A bold attempt at making a desirable
membrane keyboard

SIGNAL
Large keys; can

tdoesn'ttake a statistician to see that the That said, the second set of macro keys, which run
trend ingaming keyboards is headingtowards ~ above the F keys, has been expertly placed. They're

be made to look mechanical models. You paya premium for raised to make them easier to hit, andit's easier to
good; diagonal them, and their noisy clacking may grate on reach forthese keys than the bank of keys on the left.
cursor keys some people’s nerves, but the quick, linear key action Anotherneat touchis the double-height space bar,
anddirect feel they offer make themideal forgaming. whichisreassuringly easyto hit. Likewise, the extra
= NOISE This trend has, by default, relegated membrane diagonal cursor keys make it easy to navigate around
Many features keyboards to the cheaper end of the market. Orat spreadsheets quickly.
unnecessary; high least, that's what we thought, right up until the point The physical aspects of the keyboard are also good;
price; shallow that the SteelSeries Apex strutted into our lab. it looks smart [with a sensible lighting scheme), and
key action With a retail price of £99, the Apex sits squarely in althoughits plastic body may creak a little when held
mechanical keyboard territory - the excellent Gigabyte  upand twisted, it's reassuringly solid once planted on
Osmium (see Issue 108, p70) can be had for £98, for adesktop. The keyactionis unusually short fora
example. What does it have up its sleeve to justify desktop keyboard, however, and it takes a little while

this price tag, then? Lots of features is the

answer,someo_fwhicharevvorthV\_/hi[e, THE SECOND SET OF MACRO KEYS,
and some of which border on the silly. WHlCH RUN ABOVE THE F KEYS'

Atthe more farcicalendis ActiveZone

illumination, which allows different key HAS BEEN EXPERTLY PLACED

groups (macro, Num pad, F keys and so

on]to be backlitin different colours. We doubt that togetusedtoitafterusingamechanical keyboard.
anyone has been particularly waiting for this feature, SteelSeries flaunts the short action, calling the Apex
but it can certainly make the Apex look pretty. a‘quick’ keyboard and, while we agree, the action

Also overthe top is the approach to macro keys - feels decidedlyimprecise compared to the mechanical
there are 22 of them. What's more, when combined competition, with their Cherry switches.

with the four software profiles, up to 88 different
macros can be bound to the keyboard. Thisis all well CONCLUSION

and good, butit's a case of diminishing returns. Is At£99,the Apexis expensive fora membrane
having 88 macro keys tangibly better than having 187 keyboard, and it attempts to justify this price with an
Would even a diehard RPG player use themall? extended feature list. Unfortunately, while some of
We doubtit. these features are genuinely useful, manyare

frivolous, making the Apex comparatively poorvalue
for money. Ifyouwantto drop £100 on a keyboard, we
recommend buying the Gigabyte Osmium instead.
PAUL GOODHEAD

HOW MUCH?

Price £99inc VAT
Supplierwww.gingeré.com
Manufacturer
www.steelseries.com

SKU number
SS-64147-APEX

DESIGN 26 /40 LI
FEATURES 30/35
VALUE 13/25

IN DETAIL

Connection Wired, USB
Cable 2m braided
Material Plastic

Extras Extra feet, USB hub

%
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OVERCLOCKERS UK

www.overclockers.co.uk

'NEW

\M!

“‘Designed in Germany”, Ereboss is manufactured A\ \ l I
to provide awesome performance at a great price.

Ly -
 Nickel Copper Base, efficient 6mm Heat-pipes o & W
 Ultra Large Dissipating Area: A
Super Slim Type 14013 PWM Fan .

-

_ow Noise, Outstanding A r Flow = ¥
Multiple Mounting Kits

Patent Designed Fins

Dual Fans Installation Option

Stock Code: HS-000-RT

£31.93

SEARCH THE STOCK CODES ON
OUR WEBSITE TO FIND THE PRODUCT

* Non-Copper Base Desigr
* Solder-less Fin Assembly e Solder-less Fin Assembly
e [ ess Junk Pollutior e Less Junk Pollution

® Anti-Vibration Rubbers

- . Large Dissipating Area
* Easy Installation v e Elegant Design

* Non-Copper Base Design

Stock Code: HS-001-RT

£21.95

Overclockers UK | Unit 5 Lymedale Cross, Newcastle-under-Lyme, Staffordshire, ST5 9BT

www.overclockers.co.uk = Tel: 0871 200 5052

Prices correct at time of print but may change without prior notice. All items subject to availability. Discount codes are valid for two weeks after publication
Core Inside, Intel, the Intel logo, Intel Core, Intel Inside, the Intel Inside logo are trademarks of Intel Corporation in the U.S. and/or other countries



B Reviews caminG Mouse [

CORSAIR
Raptor M30

A decent affordable gaming mouse, but it's up
against some stiff competition

VELOCIRAPTOR

Simple; well

made and priced;
good scroll wheel

I ovIRAPTOR
Thumb button
placement; not
ideal for finger-
grip users

HOW MUCH?
Price £35inc VAT
Supplierwww.scan.co.uk

Manufacturer
WWW.COrsair.com

SKU number
CH-9000042-EU

IN DETAIL
Connection Wired, USB
Cable 1.5m braided
Material Plastic

Extras None

32 W October 2013

espite still being a relative newbie inthe world
of gaming peripherals, Corsairhas been
expanding its range of mice and keyboards
with confidence over the last few months. The
main thrust of its expansion into the mouse market
hasbeeninto the high-volume, sub-£50 end of the
market; amove that has likely been driven by Corsair's
acquisition of fellow peripheral manufacturer Raptor
Gamingin late 2012. Indeed, the £35 Raptor M30 here
is heavily based on a Raptor Gaming design.

Consequently, the design of the M30 is a marked
departure from Corsair’s previous mice. Gone is the
aggressive supercar-esque styling and flashy exposed
metal chassis, replaced by smootherlinesanda
simplerappearance.

The shape, too, is significantly different to the tall,
rear-weighted, hand-filling shape that has recently
been Corsair's signature style. Instead, the M30 has
amuch lower profile andis significantly
slimmer. When you add this profile to the
scooped styling of the two primary mouse
buttons, the M30 ends up resembling a
Razer DeathAdder that's been crash-
dieting foramonth.

Inthe hand, the M30 initially feels
comfortable and natural, but we stumbled the first
time we reached for the thumb buttons, as they're
located quite far from the rear of the mouse, and
unusually high up onthe chassis. Forus, thismade
them difficult to find, as they're located above where
ourthumb naturally wanted to reside.

Asaresult, finding themin the heat of battle was
tricky, especially as theyaren't marked inaway that
can be easily distinguished by touch alone. Agroove
ortrough underthe buttons, suchas the one onthe
SteelSeries Kana (see Issue 108, p66)would help the
situation massively.

Thedistance of the thumb buttons fromthe rear of
the mouse also means that the M30 demands the use
ofa palm or claw-style grip. If you're used to gripping
amouse with justyourfingertips while the heel of your
hand rests on the mouse mat (a finger-grip), anyone
with less than Hulk-sized hands will find their thumb

lies behind the thumb buttons, making it even more
awkward to use them.

However, that's enough complaining about the
positioning of the thumb buttons. The other main
feature you notice about this mouseisiit’s light-up
scrollwheel. The M30 cleverly uses the brightness
ofthelight behind the large scroll wheel to indicate
which DPIsettingis currently in use, and these
settings can be changed on the fly too.

Abrighterlight means a higher DPI. Annoyingly,
though, the M30 forgets which DPI setting you were
usingwhenever it loses power, meaning that you'll
needtoflick toyour preferred setting each time you
bootyourPC.

THE BRIGHTNESS OF THE LIGHT
BEHIND THE LARGE SCROLL WHEEL
INDICATES WHICH DPI SETTING IS

CURRENTLY IN USE

CONCLUSION

The Raptor M30has little interms of bellsand
whistles, but this made it easy to set upandits price
reflects this simplicity. Its thumb buttons are
awkwardly placed, however, and while thisis a small
flaw, there's a lot of choice in the peripherals market
atthe moment. Those looking fora small, affordable
mouse would be better served by the SteelSeries Kana
or the Mionix Naos 3200 (see Issue 108, p40).

PAUL GOODHEAD
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Thorough testing and research is the key to evaluating whether a product
Is worth buying, and deciding whether or not there’s a better alternative

We judge CPUs on whether they offer sufficient speed for the price. Part of a CPU's speed score comes from
how overclockable it is. Every type of CPU is tested in the same PC, so all results are directly comparable.

INGEL LGalIS0 amd Fma2

Intel Intel DZ87KLT- 16GB of Corsair Vengeance AMDFM2 Asus F2A85-M Pro 8GB of Corsair
LGA1150 75K ProSilver 1,600MHz DDR3 2,133MHzDDR3

o

AMD Socket Asus Crosshair IV 4GB of Corsair Nvidia GeForce 120GB OCZ Vector Windows7
AM3+ Formula 1,600MHzDDR3 GTX6802GB 64-bit

TESTS: We use the Custom PC Media Benchmarks, Cinebench R11.5, and Total War: Shogun. We also test the resultant power draw of the
test PCwith the CPU installed. These tests reveal a broad range of performance characteristics for the CPU, from image editing to gaming
and video encoding to 3D rendering. We run all the tests with the CPU at stock speed and again when overclocked to its highest frequency.

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

4.2GHzIntel Core 8GB Corsair Dominator Asus MaximusV Windows 7 64-bit Thegraphics card
i5-3570K 2,400MHzDDR3 Extreme SP1 we’rereviewing
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HOW WE TEST

Our benchmark suite
simulates how people
reallyuse PCs,anda
higher scoreis better.
You candownload

the suite from
www.tinyurl.com/

5

2.66GHzIntelCore2 2GB of Corsair 250GB Samsung AsusP5KDeluxe K
Duo E6750 1,066MHz DDR2 SpinPointP120S WiFi-AP benchies

mosherboards
Motherboards are evaluated on everything from layout and features EIIE awands

to overclockability and value for money. Every motherboard is tested

with the same components, so all results are directly comparable. Some products are
gloriously over the
“IEEI' I'Eallsn alllll Finz2 top. These items of
g ) excellentoverkill
+ + 3 + + earnour Extreme
3 Ultraaward.
Intel Core Motherboard W;;S:ﬂ‘(’;%"r:s;i& o AMDA10-5800K  Motherboard  8GB of Corsair
i7-4770K ontest 1,600MHzDDR3 ontest 2,133MHzDDR3 Premium Grade
productsare
amd sockes ama« COMMoN COMPONENGS b torly deairable—

we’d eat nothing
butbeans untilwe

+P i £+

could afford them.
AMDPhenom Motherboard 4GB of Corsair NvidiaGeForce  120GB OCZ Vector Windows7
IX61100TBE  ontest 1,600MHz DDR3 GTX6802GB* 64-bit Productsworthy
TESTS: We use the Custom PC Media Benchmarks and several games, and also test ofthe Professional
the speeds of the board’s SATA ports. We try to overclock every motherboard we review award make _you
by testing for amaximum QPI, base clock or HTT as well as overclocking the CPU toiits andyour business
maximum air-cooled level. We run our tests at stock speed and with the CPU overclocked. appear even
*Please note: We test AMD FM2 motherboards using the on-board graphics, not the Nvidia GeForce GTX 680 2GB 3GB moreawesome.
Approved products
————————— ) {1 ——phCx" arethosethatdoa
greatjobforthe
TESTS: By using the fast PC detailed on the money;they’re the
left, we can be sure that any limitations we see canny purchase for
aredue tothe graphics card on test. We test the agreatPC.
four games (right) at their maxi mum detail
settings, in their highest DirectX mode, and at
three resolutions. High-end cards should be able
Forthose gadgets

to sustain playable frame rates at 2,560 x 1,600,
while 1,920 x 1,080 is more important for mid-
range cards; we also nowtestat5,760x 1,080 for

and gizmos that
reallyimpressus,

three-screen setups. Aswell as this, we try to or:thatwecan'tllve
lock hi dwetestt hat without, there’sthe
overclock every graphics card we test to see wha Custom Kit award.

difference this makes to the card’s performance.
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Custom Kit

\We check out the latest gadgets, gizmos and geek toys

Written by Paul Goodhead
Seen something worthy of
appearing in Custom Kit?
Send suggestions to
paul_goodhead@dennis.co.uk

CARD GAME

DOBBLE

n If you were being simplistic, you could say that Dobble
ismerelya spruced-up version of Snap. Itinvolves

competitively matching symbols on cards, afterall. Of
course, you could also say that Battlefield 3is simply Doom
with better graphics; there'sagrain of logic, butit's hiddenin
abeach ofignorance. Dobble boasts five impressively varied
game types, and all create a fantastically tight, nervous
atmosphere as up to eight players strain to pick out matches. An almost
trance-like state falls over games, punctuated by sporadic bursts of
movement, with the tension only released when everyone heaves asigh
of reliefas the game ends. It's fantastic, and the fact that it's so cheap and
very easy to pick up only adds to the appeal. P&

PADAWAN MASTER

Price £10 inc VAT Supplier www.gameslore.com Manufacturer www.asmodee.com

QDOS Q-BOPZ

Aswith the Antec SP1 (see opposite), the tennis ball-sized
Q-BOPZ faces competition from myriad other Bluetooth
speakers, soit needs to stand out to succeed, preferablyinamore
tangible way thanjust having
anugly, childish-sounding
name. Fortunately, it has
atrick:alarge suction

KEYBOARD cuponitsbackallows it

SEAL SHIELD PUP GLOW 2

While most keyboards are robust enough to stand up to the
odd rage-quit, most would wilt in the face of aseriously
hostile environment, such as a playschool or kitchen. Enter the Pup
Glow 2, arubber-ensconced keyboard with backlit keys and a built-
intrack pad -it’s built to go to places other keyboards wouldn't
dare. The Pup’s thick waterproof exterior meansit’s entirely
dishwasher-safe, and it'’s evenimpregnated with antimicrobialand
anti-fungal agents. Unfortunately, its compact size and rubber
exterior don’t make fora pleasant typing experience, and that'sa
problem for a keyboard with a £99 asking price. You'd have to be
absolutely certain thata normal keyboard wouldn’t suffice to make
the Pupaworthwhile investment.d
PUP @@ OO DIREWOLF
Price £99 inc VAT Supplier www.keyboardco.com
Manufacturer www.sealshield.com
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to be stuck to the rear of

aphoneortabletand

functionasbotha

speakerand stand.

Alternatively, it canalso

bestucktoanyshiny |

surface, suchas metal

orglass. Sound quality

isn't stellar (especially

when facing away fromyou (its default position when used to prop up
atablet or phonel, but then neitheris the £30 price tag. Audiophiles
should steer clear, but it stillworks well as a convenient, flexible
travel speaker.

SPELIN @@@®@®® SPELLING

Price £30 inc VAT Supplier www.gdossound.com
Manufacturer www.qdossound.com




CUSTOM KIT

MOUSE MAT

RAZER GOLIATHUS -
LEAGUE OF LEGENDS
EDITION

|||| It'sarare day thatwe get
excited about weaving
technology, but the material from
which the Goliathus ismadeis
intriguing. It has an extremely tight weave,
which givesitan almost plastic appearance and
feel, butit retains the excellenttracking properties you get
fromthe texture of most fabric mats. Mouse movement felt
precise and smooth, and the mat’s flexible rubber rear meant it stayed
planted throughout testing. Razeralso claims the special weave makes the
Goliathus quicker than other fabric-topped mats, but we found little or no difference
when comparing it to the other mats we had to hand. For only £20, though, it's tricky
togowrong, as longasyou appreciate the League of Legends artwork. P&

GOLIATH DAVID

Price £20 inc VAT Supplier www.pcworld.co.uk Manufacturer www.razerzone.com

EARPHONES

i-BOX BASS ADDICTS

ns Despite costingameasly £11, the Bass Addicts
earphones have a pleasingly robust feel, thanks
totheir metal construction. It's a premium theme that
continues through its swanky flattened cable, as well
astheincluded host of different shapes and sizes of
silicon earbuds. It's one that ends when the music starts,
however; audiois messy and far too bass-focused, turning
even tracks thatwould usually revelin a bass heavy mixinto
sloppy parodies of their original recording. What's more,
the metal construction of the earphones makes them
heavy, meaning they fell from our ears with only the
slightest twitch of the cable. P&
BASS ADDICTS UPGRADE ADDICTS

Price £11inc VAT Supplier www.amazon.co.uk
Manufacturer www.iboxstyle.com

BLUETOOTH SPEAKER

ANTEC AMP SP1

Bluetooth speakers are clearly the bandwagon du jour right now, as

announcements of new models are tumbling into our inbox with
absurd frequency. Antec’s effort - the SP1 - setsiitself apart by looking
lovely; the brightly coloured rubber exteriorand sharp, stylish lines radiate
confidence, and the build quality is excellent. You'd be proud to chuck down
the SP1in front of your mates at the beach or park. Audio quality follows suit
and; it's first-rate and matches the £180 Damson Oyster of two issues agoin
allbutvolume. Our only qualm s that, at £75, you may get a good deal for the
quality on offer, but it stillisn’t cheap, meaning that some people may be
reticent to letthe SP1 lead the boisterous, outdoor party lifestyle thatit so
clearlydesires.[@d
PENNY ©0©®® POUND

Price £75 inc VAT Supplier www.overclockers.co.uk Manufacturer www.antec.com

October 2013 H 39



ere at CPC towers, we've long been fans of mini-ITX
PC builds, cramming full-sized partsinto pint-sized
cases. Whenitallcomes together, you're left witha
systemthat’s justas powerful as a full-sized ATX
version, inafraction of the space. Finally, it seems that the PC
industry at large has taken note, with the new Intel Z87 chipset
seeing every motherboard manufacturer getin on the miniature
form factor, and there’s now even a mini-ITX Asus RoG board.
We've put every Z87 mini-ITX board currently on sale in the UK
through its paces to find the best board for a miniature build.
Aminigamingrig also needs a quality graphics card and, as
we found out last month [see Issue 120, p20), the new £200
GeForce GTX7602GBis a superb all-round card that doesn’t eat
power supplies for lunch. There’s a baffling array of choice out
there when it comes to custom coolers and factory overclocks,
though, sowe’ve grabbed five GTX 760 partner cards for this
month'’s Labs test. We've also overclocked them to frankly
outrageous levels of performance, enabling them to perform
ona par with cards that are more than £100 more expensive.
The endresult? A perfect mini-ITX combo ready tofit into
evendiminutive cases, while still providing prodigious amounts

of performance.
HARRY BUTLER AND MIKE JENNINGS

42 Howwetest
BD Graphs

MINI-ITXZ87 MOTHERBOARDS
43 AsusMaximus VlImpact

44 AsusZ87i-Pro

45 ASRock Z87E-ITX

46 Gigabyte GA-Z87N-WiFi

48 MsIz87i

Mini motherboards
ond GREAT
GRAPHICS CARDS

This month we assemble several Z87 mini-ITX motherboards
and GeForce GTX 760s to find the best parts for a mini gamingrig

iy

GEFORCE GTX760 CARDS

50 EVGAGeForce GTX760SC
ACX2GB

52 MSIGeForce GTX760Twin
Frozr 0C Gaming 2GB

54 KFA2GeForce GTX760EXOC

56 PNYGeForce GTX760XLR8

58 ZotacGeForce GTX760AMP!
Edition2GB
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his month'’s Labs combined our GPU and - 1 We used our own
5 suite of Media
motherbo.ard test. systems, fora heady o o - o : Benchmarks,which
amount of testing during the hottest weather : i GR e Ru P T : isfreelyavailable
inyears, making the art of overclocking TR e e o T, . fromhttp://tinyurl.
o | ] ) t Bl com/benchies, to
thermally sensitive parts suchas CPUs and EXEE d. : Bl testeachboard's
GPUs particularly tricky. If these GPUs and 2 E = ' / 74 . performance
motherboards could overclock here, they ] 4 s ’

could overclock anywhere.

Z87 MINI-ITX MOTHERBOARDS
The motherboards were tested using an Intel
Corei7-4770K, 16GB (2 x 8GB) of Corsair
Vengeance 1,600MHz memory, a GeForce
GTX6802GB graphics card and a256GB
OCZVector SSD. Cooling was provided by a
Corsair H80i for the CPU, with another single
cooling fan running at full speed throughout.

We used our own suite of Media 4.2GHz, with 8GB of Corsair Dominator We also leave Unigine’s Valley benchmark
Benchmarks [freely available from http:// 2,400MHz DDR3 memoryanda 256GB looping when overclocking, aswe increase
tinyurl.com/benchies) to test each board’s Samsung SSD 840 Pro SSD. Powered by a the core and RAM clocks to find their
performance, which tested image editing humungous LEPAG1600 1,600W PSU and maximum stable settings. We then retest
in Gimp, H.264 video encoding using housed in a fan-filled NZXT Switch 810, our Crysis, Battlefield 3and Unigine Valley to
Handbrake and multi-tasking performance. GPU testrigis bigand powerful enough to gauge peak overclocked speed.

For 3D performance, we useda 60-second ~ power even four GTXTitans. As GPUs are more die-dependent when it
sequence from Shogun 2: Total War's built-in Wetest each card in Battlefield 3(a comes to overclocking than motherboards,
DX9 CPU benchmark, and a 60-second 90-second sequence from Going Hunting], GPU performance is based on stock speed
manual Skyrim play-through. Performance Crysis 3 (a 45-second sequence from Red compared to the other cards on test. As such,
is tested at fail-safe defaults (with the RAM Star Rising), The Elder Scrolls V: Skyrim (a these resultsarent directly comparable to
setto 1,600MHz), and again at the board’s 60-second sequence outside Whiterun) and ourusual GPU reviews, which assess a
peak stable overclock. Power consumption BioShock Infinite (a 40-second sequence card’s positionin the marketasawhole.
numbers are recorded atidle and under full from the built-in benchmark). Each game is The Features scoreis based on cooling,
load via Prime 95's smallfft test. tested three times at its maximum detailand power consumption, PCB size and fan noise.

Scores are calculated by comparing the quality settings, and the final results are the Meanwhile, the Overclocking score is based
boards ontesttoeach other, ratherthanthe average of the three separate tests. We also ontheincreaseswe were able togainovera
market at large, enabling us to produce a testusing Unigine’s Valley benchmark, fora stock GTX7602GB’s clock speeds. Finally,
score based on a particular niche or sub- points-based comparison to give youanidea the Value score is a combination of these
category, rather than comparing a budget of future performance. three scores, divided by the price.
mini-ITXboard to a super premium ATX
model. Performance is calculated by the
board’s average performance against those
alsoontestrightacross our benchmarks, at
both stock and overclocked settings. The
Features scoreis calculated via a checklist
of desirable features, while the Value score
isa combination of these two scores divided

by the price. We leave Unigine’s r,'
Valleybenchmark 1

loopingwhen
GEFORCE GTX 760 CARDS overclocking, aswe
Our GPU testrigis based onan Asus increasethe coreand

. memory frequencies
Maximus V Extreme LGA 1155 motherboard. totheir stable

The CPUisan Intel Core i5-3570K running at maximum settings
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ASUS Maximus VI Impact

A fast board with loads of features, but it's also expensive

Price £206 inc VAT Supplier www.overclockers.co.uk Manufacturer www.asus.com

MAXIMUS High-end features; excellent EFI; quick performance
= MINIMUS Some layout issues; extremely high price

he Maximus VI Impact sports several

features that cheaper boards just can't
match. ltsrear /0 panel, for instance, sports
the only error code readout display in this
month’s Labs, doubling as a motherboard
temperature display. There'salsoa clear-
CMOS switch,aMemOK button to help
diagnose memoryissuesand a button to boot
directly tothe EFl-useful for overclocking.

The Impactisalso the onlyboard on test
to have on-board powerand reset buttons,
with a dedicated VRM daughterboard and
accompanying heatsink making other ITX
offerings look puny in comparison. There’s
alsoa SupremeFXsound daughterboard.
Fitted with interference shieldingand high-
quality capacitors, it bridges the gap between
on-board and discrete sound, meaning you
won't need an external sound card.

The board’s layout, meanwhile, is mostly
sensible, with the board's 24-pinand 8-pin
EPS 12V power connectors aligned along the
right-hand edge ratherthan awkwardly
crammed in the middle of the PCB.

The same edge also houses the chunky
USB3headerand one of the board's four
4-pinfanheaders. The placement of the four
SATA 6Gbps connectors could be better,
though, as they're sandwiched between the
DRAM and PCI-E slots, making maintenance

tricky ina systemyou've
already built.

Thisrest of the boardisn’t
without fault either, with
many of the same issues that
afflicted Asus’ cheaper Z87i-Pro.
The large VRM cooling module at the
top of the PCB and the proximity of the
PCI-E slotat the bottorn mean that the DIMM
slots are extremely cramped, and you'll have
to be dexterous if youwant to remove your
RAM or graphics card without taking all the
components out of the machine. The Impact
isalsothe onlyboardinthistesttonotinclude

anon-board Wi-Fimodule. The biggestissue,

though, is price. At £206, this is the most
expensive motherboard ontest; it's almost
twice the price MSI Z87i. This isan awful lot
of money, evenwith the enthusiast features.

The Maximus delivered a dominant
performance in our Media Benchmarks.
When running at stock speed, it was the best
performerin every test, with an overall score
of 2,536 points. The Impactalso topped the
stock speed tables in Skyrim and Shogun 2,
and snuck ahead of the cheaper Asus board
in SATAtests.

Withits RoG pedigree, the Impact also
delivered when it came to overclocking, being
one of only two boards on test to take our
Corei7-4770Kto 4.7GHz,and doing sowith
justa 1.23Vvcore. The EFllayoutis also
easyto navigate and responsive. When
overclocked, the Impact

Z87 MINI-ITX MOTHERBOARDS

proved the best board on testin both the
image editingand multi-tasking tests, and
onlythe ASRock board proved quickerin our
video encoding benchmark. Iltalladds up to
agood score —the Asus’ overclocked overall
score of 2,917 is this month’s best.

Therewasn't much to choose between
the five boards in our overclocked gaming
benchmarksthough. The Asus’ 109fps
minimum in Skyrimwas just 1fps behind the
ASRock, and its 35fps Shogun 2 result was
equalled bythree otherboards.

CONCLUSION

The Asus Maximus VI Impact proved to be an
excellent performerin ourbenchmarks and
it's filled with high-end features that not only
make overclocking easy, but negate some

of the limitations of a mini-ITXbuild. It'san
undeniably attractive component, but at
£206, its price is a steep premium overthe
likes of the MSIZ87i, which perform towithin
afewpercentofthe Impact's results for half
the price. Assuch, it's the essence of an
Extreme Ultra product, offering loads of
featuresanda lightning turn of speed, but for
a hefty premium. Ma

73 PEYRLY CUSTOMPG

FEATURES 28/30
VALUE 14/ 25

%
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ASUS /8/i-Pro

A bold PCB design, a good EFIl and nippy performance

Price £145inc VAT Supplier www.scan.co.uk Manufacturer www.asus.com

1) PROFESSIONAL Eye-catching design; intuitive EF; fast
= AMATEUR Components too close together; comparatively pricey

tmight be the cheaper of the two Asus

boards ontest, but the Z87i-Prowill still
alleviateyourwallet of £145. It stands out
for more reasons thanits price tag, though,
thanks to Asus’ bold design. The PCI-E slot,
RAM slots and SATA connectors are golden-
yellow, in contrast to the black PCB.

The Z87i-Proalso packsin several features
thatdrawthe eye. It has more VRM cooling
than the competition, thanks toa chunky
heatsink fitted to a daughterboard. It's
basically the same dramatic system seen
onthe Asus Maximus VI Impact, butwitha
different colour scheme. This effectively
leaves more room to tweak the board layout,
so both the power connectors are aligned
along one edge of the board, with two SATA
6Gbps portsalso installed along an outer
edge foreasyaccess.

ltisn'tallgood news in terms of layout
though. The two DIMM slots sufferare very
closetothe VRMheatsink board, and almost
touch the PCI-E slot too. We had to be very
carefulwhen accessing the memoryand
graphics card -removing one or the other,
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orboth, isadvisable. Four SATA
6Gbps portsalso sitvery close
tothese slots, and several
front-panel connectorsare
hidden away behind the rear
/0 paneltoo. Thankfully, that
rearl/0is packed with six USB
3 ports (more than any other board
ontest), along with dedicated CMOS and EFI
flashback buttons, making EFI maintenance
and updates easy.

The Z87i-Pro can store two BIOS files, and
its EFlisthe best ontest. lts home screen
serves up more information than any other
board inthe Labs, its range of tweaking
settings are easilyaccessibleandit’s
responsive. Another neat touch is that, when
youtap the F10keyto save and exit the BIOS,
a pop-up window details your changes.

The Z87i-Pro stormed ahead in our stock
speed benchmarks, producing some of this
test's best scores. Itsimage editing result of
2,107 is equalto that of the Maximus VI
Impact, andits overall score 2,525 puts it 166
points ahead of any non-Asus board too. It
excelledinourgaming tests
and storage benchmarks too.

We couldn't get the Asus
toboot with our CPU
overclocked to 4.7GHz, but
wedidgetitrunningat
4.6GHzthankstothe EFl's
precise settings. The ability
toadjust thevcoretothree
decimal places saw us
runninga low 1.175Vthrough
the processor, and we set the
load line calibration level to
three —the samefigureason
the ASRock board.

Overclocked performance
was understandably less
spectacularthanits stock
performance, but the Z87i-

Prostill performed well. Itsimage editing
andvideo encoding results dropped to second
andthird inourresults table, although its
multi-tasking result led the field.

Anoverall score of 2,864 places it third
overall, making it the fastest of the boards that
peaked at4.6GHz.

Performance ingames again saw the
Z87i-Pro pipped by the pair of 4.7GHz capable
boards, butthe margins remained small.
Minimum frame rates of 108fps in Skyrim
and 35fpsin Shogun 2 are still great results,
beingjusta couple of frames per second
behind the quickest.

CONCLUSION

The Asus Z87i-Proisn'tas consistentas
the award-winning MSI board thanks toits
slightly crowded layout, but it has plenty to
recommend it: avisually exciting design, the
best EFl of any board on testand great stock
speed performance. However, MSI's Z87iis
£40 cheaper, overclocks equallywelland
offersatidier layout, making it the better
board. If the Z87i-Pro’s extended set of
featuresfityour needs better, though, it
remainsagreat choice. MJ

SPEED 42/45 |-l
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ASROCK /8/E-ITX

Next-gen Wi-Fi and great overclocking, but layout could be better

Price £132inc VAT Supplier www.ebuyer.com Manufacturer www.asrock.com

Z87 MINI-ITX MOTHERBOARDS

ROCKY Full-sized mSATA slot; network EFI updates; excellent overclocking; 802.11ac Wi-Fi

= HORROR Awkward board layout

SRock’s Z87E-ITXsits in the middle of
the pricing field, butit has some features

thatyou stilldon'tfind on more expensive
products. For starters, it's the only board on
testwithafull-sized mSATAslot, ratherthana
half-heightversion. This means that the tiny
dual-band Wi-Ficard can be removed and
replaced withan mSATASSD; you could
completely dispense with a SATA drive and
make a super-tidy build. The Wi-Ficard isalso
notable for being the only one ontest that's
compatible with the faster802.11ac standard.

The Z87E-ITXalso boasts a feature we wish
we saw more often: the ability to connect to
the Internetand download firmware updates
fromwithinthe EFI, thanks to built-in network
drivers. Itcame in handy during our testing,
andworked perfectlywith our connection-it's
definitelyan advantage over the USB-based
methods used on other boards.

[thasan attractive black PCB too; like last
month’s ASRock Z87-Extreme3, this is dotted
with gold capacitors. Many of the major

componentsare sensibly laid out, with the
CPU socketand PCI-E slot positioned far

enough apart toavoid any conflict, and there’s
asmallVRM heatsink.
Inotherareas, though,
ASRock’s design seems
short-sighted. The 8-pin
EPS 12V power connectoris
awkwardly positioned between
Wi-Fiantenna cablesandthe VRM
heatsink inthe middle of the board,
making it particularly awkward to connect
within the confines of a cramped mini-ITX
case. Several front-panel connectors are
alsojammed behind the rear |/0, and the six
SATA 6Gbps ports sitinthe middle, and are
arrangedinatightline betweenthe PCI-E
and DIMM slots. At least the 24-pin ATX
power socket, front panel plugsand USB 3
connectors are gathered along one edge.
Looking tothe rear /0, there are HDMI,
DisplayPortand DVl outputs, alongside the
standard four chipset-based USB 3 ports. The
addition of an eSATA portis of note, though, as
isthe clear-CMOS button - handy if you run
into overclocking problems and need to reset
the board without taking the system apart.
The Z87E-ITX proved an
inconsistent performerin
our Media Benchmarks
though. Itsimage editing
result of 2,031 was the
second bestontest, butit
was second worstinthe
multi-tasking testand
ended up sitting mid-table
overall. It proved middling in
the Skyrimand Shogun 2
games teststoo, witha
minimum frame rate of
87fps in Skyrim - 9fps below
the Maximus VImpact.
Meanwhile, the EFlis
more functional than
fashionable, with dated-
looking graphics. At least

the settings are grouped into sensible blocks,
with allthe frequency and voltage settings
foundinthe OC Tweaker menu.

The Z87E-ITXwas one of just two boards
ontestto stably overclock to 4.7GHz (47 x 100)
too. We managed to hit this magic number by
tweaking thevcoreto 1.25Vand changing the
load line calibration to level three.

The Z87E-ITXthen redeemed itself with
stellar overclocking results. It topped the table
inthevideo encoding test, surpassing even
the £200 Maximus VI Impact with a score of
4,384, and its overclocked overall score of
2,889 was second only to the Impact. Its
overclocked pacealso took itto the top of the
table in the Skyrim benchmark, witha
minimum frame rate of 109fps.

CONCLUSION

ASRock’s board totes some desirable high-
end features and superb overclocking results,
butit'shampered by a clumsyboard layout.
Unlessyouwant to overclock to the max
without forking out the premium for the Asus
Maximus VI Impact, you'll be better off with
the substantially cheaper MSIZ87i. ma
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GIGABY TE GA-/8/N-WiFi

Z87 MINI-ITX MOTHERBOARDS

A good price, but it's up against serious competition

Price £110inc VAT Supplier www.ebuyer.com Manufacturer www.gigabyte.com

GIGABYTE Low price; some good layout choices
I GIGA-BITTEN Crowded layout; no VRM cooling; sluggish EF

AtE1 10, the Gigabyte GA-Z87N-WiFiis the
second-cheapestboard ontest, soit's
not surprising that it has a more utilitarian-
looking PCB than the Asus boards. The design
isamixed bag, too. It's great that the 24-pin
power connector, SATA 6Gbps portsand USB
3headerarearrangedalong the top edge, for
example, as they'llall be easilyaccessiblein
abuilt system.

However, the CPU socket, memory slots
and PCI-E slotare clustered very close
togetherin one cornerof the board. This
makes componentinstallation tricky, and it
willbe verydifficult toinstall large heatsinks
orwater-cooling loops whenbuildinga
systemusing this board. Thisis also the
onlyboard on testwithouta VRM heatsink,
althoughthereisaheatsink ontop of the
chipset. There'sjusta 4-pin EPS12V
connector too; however, aswe've seenin
the past, thisisn't necessarilya barrierto
performance or overclocking.

There'slittle on the rear!/0 panelto make
the board stand out either. There are no

enthusiast features, such asresetorclear-
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CMOS buttonsand, aswith
the MS|Z87i, the inclusion
of dual Gigabit LAN remains
baffling, asit’s a feature few
people need. Elsewhere, the
GA-Z87N-WiFifirmly establishesits
mid-range credentials. [t has four SATA
6Gbps ports, ratherthan six, just two
PWM-equipped fan connectorsandan
mSATA slot that's only half-height, and
therefore can’tbe used for SSDs.

The GA-Z87N-WiFididn'timpressinour
Media Benchmarks either. It was bottom of
thetableinthree out of the fourtests, with its
overall score of 2,339 points sitting almost 200
behind the quickest board. Itimproved a little
ingames tests, with a 92fps minimum frame
rate in Skyrim putting the GA-Z87N-WiFiin
third place.

While the EFl has automatic overclocking
options, theyalso proved largely useless
thanks to pumping too muchvoltage through
the processorand causingthe PCtocrash. In
ourtests, the CPUwas only boosted to 4.2GHz
butwith awhopping 1.417V vcore, quickly
causing thermal throttling.
Manual overclocking proved
much more fruitful, even with
the board’s lack of VRM cooling
and 4-pin EPS12V connector.

Delvinginto the EFI, we found
an attractive, straightforward
layout but soon hit problems.
Many options are adjusted
using fiddly sliding bars that
don'twork well with the laggy
mouse control,and itisn't
possible to hit F10 from
anywhere. Ifyouwantto save
your changes and exit, you need
tohead backtothe mainscreen
before exiting, otherwise any
changeswill be lost. The
systemalso didn't stabilise with

manualoverclocking at4.7GHz so, as with
most of the boards in this test, we had to drop
downto4.6GHz (46 x 100 witha 1.2V vcore.

The overclock didn'thelp the Gigabyte to
leap up our performance tables, but it
remained competitive, with the margins
between the fastest and slowest boards
remaining slim. It was bottom of the pile in the
overclocked image editing and multi-tasking
tests, and its overall overclocked result of
2,808 was the second lowest on test.
Meanwhile, its overclocked minimum frame
rates of 104fps in Skyrim and 35fps is Shogun
2 were just a couple of frames per second
behind the quickest on test.

CONCLUSION

The GA-Z87N-WiFihas atempting price,
butitstight budget is evident. Some of the
connectors are clustered too closely together
for comfort, and the EFlis sluggishand
difficultto navigate.

Meanwhile, performance is fair but nothing
to shout about, with the Gigabyte being
eclipsed by both Asus boards but remaining
competitive throughout. If youwantaboard
onabudget, the award-winning MSI Z87iis
cheaperand better-designed. M
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MSI /3/]

Not the quickest, but it matches a great design with a low price

VICTORIOUS

Sensible layout;

well-stocked

I/0; intuitive EFI;

excellent price

I LABORIOUS
Comparatively
slow; some
components
close together

HOW MUCH?
Price £104inc VAT
Supplierwww.scan.co.uk

Manufacturer
WWW.msi.com
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he MSIZ87i's price of £104 inc VAT makes it
the cheapest board in this month's test, being
almost halfthe price of the £206 Asus
Maximum VI Impact. For
that money, you'd be forgiven for
thinking it falls behind its rivals, but
thisisn'tthe case.

We were immediately impressed
bythe MSI's layout. Its four SATA 6Gbps
ports, 24-pin ATX power connectorand
USB3connectorareall easilyaccessible
along one side of the black PCB.

Otherimportant connectors aren't faraway
either; the mini PCI-E slot, two USB 2 connectors
and one of the board's two PWM-equipped fan
connectors areall positioned towards the edge. It's
asensible level of design that we rarely see on mini-
[TXmotherboards, meaning thata host of common
featuresis easyto reach ratherthan being buried in
the middle of the board.

That packed edgeisn’tthe only impressive aspect of
the MSI'sdesign either. Its VRM and chipset cooling is
provided by a pair of heatsinks, with only the two Asus
boardsand theirdiscrete cooling systems able to offer
better. The PCI-Eand memory slotsaren’ttoo close
togethereither, unlike the slots on the two Asus
boards, so there won't be any conflictwhen plugging
in parts or troubleshooting them.

It'sagoodstart, butthe MSI's designisn't
quite perfect. The CPU socketand 16x PCI-E
slotare close together, which could cause
problems with particular hardware; large
graphics cards and CPU coolers could easily
clash,andthe angle will likely prove too steep
to runwater-cooling tubing between the
CPUand the top edge of a graphics card.

There'salsoonlya4-pin EPS12V power connector,
whichis halfthe size of the sockets on several rivals
and situated awkwardly in the middle of the board. As
we've seen before, though, a 4-pin power connector
isno barrierto overclockingand the slotis at least
positioned above the VRM heatsink, unlike the same
connector on the GA-Z87N-WiFi.

Meanwhile, the mini PCI-E slot houses a dual-band
802.11n Wi-Ficard but, unlike the ASRock board, it's
half-height - so the connector cantbe used foran
mSATASSD.

Elsewhere, the MSI Z87i board ticks many more
boxes. Four SATA 6Gbps sockets will be enough for
allbut the most ardentfile hoarders, and its count of
two fan connectors is on a par with most of this
month’s boards.

The rear|/0 panelis particularly impressive though.
The addition of clear-CMOS and Go2BIOS buttons will
please overclockers, but there are also four USB 3
ports, two USB 2 ports, a PS/2 connector, optical

A HOST OF COMMON FEATURES

IS EASY TO REACH, RATHER
THAN BEING BURIED IN THE
MIDDLE OF THE BOARD

S/PDIF and two wireless antenna connectors.
Meanwhile, display outputs include DVI, HDMIand
DisplayPort. There are also two Ethernet connectors.

There’'sonly one EFl chip ratherthantwo, but
MSI's EFl software is excellent. Its main page has
temperature, version and boot order information,
and any changes made to motherboard settings are
displayed at the top of the window —a handy inclusion.
The menusthemselves also follow patternswe're
usedto seeingon older BIOS systems, whichiis
preferable to hunting around menus for options that
have been needlessly moved.



The only notable missing features are on-board
power buttons,an LED POST-code displayand a
discrete audio card, butthe only board in this test to fit
these optionsis the Asus Maximus, which s virtually
twicethe price. Considering the Z87iis the cheapest
board ontest, it boastsa greatarray of features that
easily match those of the more expensive opposition.

PERFORMANCE

The MSIZ87idoesn't setits stall out as a high-end
board, and that's reflected inits benchmark results. At
stock speed, it recorded mediocre image editingand
video encoding scores, and its overall result of 2,343
was 182 points behind the speedy Asus Z87i Pro.

The MSlIdidn't manage to close the gap in our stock
speed gaming benchmarks either. Its 81fps minimum
frame rate resultin Skyrimwas the slowest on test -
13fps behindthe Asus-and italso propped up the
bottom of the results table in Shogun 2, thanksto a
27fps minimum frame rate that's 2fps slower than
the best boards in the Labs.

SATA performance wasn't anything to shout about
either. While the MSI's read pace of 536MB/sec was
the second-best on test, its write pace of 501MB/sec
was at the bottom of the results table, being 19MB/sec
behind the rapid Asus Z87i-Pro.

Aswith three other boardsinthe Labs, we were
unable to overclock the MSIto 4.7GHz, as the system
overheated when booted with avcore of 1.27Vand
crashed when we dropped the voltage to 1.26V.

We dropped the multiplier to 46x and, after several
attempts with lowervoltages, the system became
stable withthevcore at 1.2V. It took a little time, but
MSI's well laid-out EFI made the job easy, providing
information about multipliers and temperatures on
the main menu, as wellas a Hardware Monitor tool
that's packed with more information.

The 4.6GHz overclock didn'thelp the MSl to climb
our performancetables, butitwas certainly able to
compete. While its revised image editing result was
second bestinthis test, it was still second fromthe
bottom inthe rest of the Media Benchmarks, and
it came bottom of the pile in the overall test with a
score of 2,779.

While this makes the MSI Z87ithe only board on test
not to record an overall score of at least 2,800 points, its
overallresultis still less than 5 per cent slower than
the Asus Maximus VI Impact.

When overclocked, the MSI Z87iwas still bottom
of the table in our gaming tests too, but it closed the
gap inboth The Elder Scrolls V: Skyrim and Shogun 2:
Total War. Inthe formerbenchmark, itwas 9fps
behind this month’s quickest board, and just 1fps
slowerin Shogun 2.

Z87 MINI-ITX MOTHERBOARDS

LLETRL | TP

CONCLUSION
The MSIZ87iis one of the slowest boards on test, but
the margins are slimand, when overclocked, it's only
slightly slowerthan boards costing almost twice its
price. [t excelsin otherareas, though, making up forits
lack of raw speed. Easy access to the majority of ports
and connectorsisaided byan excellent layout,and the
rear|/0 panel, which is stuffed with ports, aswellas a
couple of buttons that will appeal to enthusiasts.

The EFlisalso responsive and easy to navigate,
and proved just as overclockable as most of the other
boards on test, having no problems maintaininga
4.6GHz overclock. It'san excellentall-rounder, and
it'salso the cheapest board on test. When a product
this good is virtually half the price of some of the
competition, we can'thelp but give the MSI Z87ia
Premium Grade.
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III The four SATA 6Gbps
ports, 24-pin ATX power
connectorand USB 3 connector
arealleasilyaccessible along
oneside of the black PCB

n a The mini PCI-E slot, two
USB 2 connectorsand
one of the board’s two PWN-
equipped fan connectorsareall
positioned towards the edge

n a The PCI-Eand memory
slotsaren’ttooclose
together either, sotherewon’t
be any conflictwhen pluggingin
partsortroubleshootingthem
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GEFORCE GTX 760 GRAPHICS CARDS

EVGA Gelorce GITX /60 SC ACX 26B

The fastest card out of the box, but others overclock better

Price £219 inc VAT Supplier www.ebuyer.co.uk Manufacturer www.evga.com

n HEATPIPE High factory overclock; maintains peak boost clock; quiet

= PIPE DREAM Third heatpipe doesn’t contact GPU; limited overclocking

VGA has three different GTX 760 SKUs,

andthe SCACXis the top dog, sporting a
triple-heatpipe custom cooler and a factory
overclock. EVGA's ACX coolerisawhopper,
with a large aluminium heatsink running
almost the full length of the card, whichis
contained beneath a plastic shroud. Mounted
on the shroud are two 90mm downdraft fans,
blowingair onto the heatsink and PCB below.
The heatsink’s finsare arranged laterally
alongthe card to guide airflowtowards the
rearl/0 and side of the card, but a fairamount
of heatwill still be exhausted intoyour case.

Threaded throughthe heatsink are three
direct-contact heatpipes, which sit directly on
top of the GPU. Or at least, two of them sit
there. The third heatpipe sits impotently away
fromthe GPU contact area, soit's farless
effective. Thisisa disappointing flaw that
doesn'taffect EVGAs other cards, thanks to
their contact plates.

The SC ACXhas a big factory overclock
though. Its 1,072MHz base clock is almost
100MHz higherthanastock card, and the
ACX coolerensures that the card continually
booststoits peak 1,215MHz core frequency.
Meanwhile, the memory remains at the stock
speed of 6GHz. Under load, the GPU reached
74°C withanambient temperature of 28°C,
wellaway from the 81°C throttle threshold set
by Nvidia. The pair of fans ranat 1,890rpm to
maintain this temperature and, while audible,
theywere nowhere near as noisy as stock
cards under the same circumstances.

With the highest effective overclock of
any card ontest, the SCACXwas able to
demonstrate a small advantage over the
other factory-overclocked cards. Its minimum
frame rate of 82fpsin Skyrimat 1,920x 1,080
was 8fps quicker than the stock card, while a
minimum frame rate of 56fps in BioShock
Infinite was 4fps quicker. All the increases
were minimal, though, and not enough to shift
aresult from unplayable to playable.
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WITH THE HIGHEST
EFFECTIVE OVERCLOCK
OF ANY CARD ON TEST,
THE SC ACX WAS ABLE

TO DEMONSTRATE A

SMALL ADVANTAGE

Using EVGA's excellent Precision
overclocking software, we then raised the
powerthresholdto 115 per centand the
temperature target to 95°C, before pushing
the SCACXas farasitwould go, which
turned outwasn't that far. Adding an extra
50MHzto the core frequency pushed the
peak boost clockto 1,267MHz, justa few
megahertzabove the PNY stock card. We
managed to push the memory upto 7GHz,
but thisis still 800MHz behind the most
capable cards ontest.

Hitting these clock speeds pushed the
GPU’stemperature to 81°Cwitha 28°C
ambienttemperature, butthe card didn't
throttle and its fans, while audible at
2,000rpm, were still quieterthan the stock
card underthe same circumstances. The
boosted clock speeds saw the minimum
frameratein Crysis3at 1,920x 1,080 climb

from 41fpsto 45fps, but the score of 1,7021in
Unigine Valleywas some 70 points lower than
the best overclockers.

CONCLUSION

EVGA's GTX760SC ACX2GB is the fastest card
ontestatits default frequencies, boosting to
its maximum frequency and staying there,
evenin highambient temperatures. However,
its redundant third heatpipe is bothersome
and, while it's quieterthanastock card, it
didn’toverclock much higher. Forthe same
price, the MSI Twin Frozris cooler, quieterand
amore capable overclocker. HB

IN DETAIL
Graphics processor GeForce GTX 760

Clock speeds 1,072MHz base clock, 1,124MHz
guaranteed boost clock, 1,215MHz max boost clock

Pipeline 1,152 stream processors, 6SMs, 3/4GPCs
Memory 2GB GDDR5, 6GHz effective

Bandwidth 192GB/sec, 256-bitinterface
Compatibility DirectX 11.1, OpenGL 4.1
Outputs/inputs 2x DVI, 1x DisplayPort, 1 x HDMI
Power connections 1x6pin, 1 x8-pin top-mounted
Size 240mm long, dual-slot
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GAMERS’ CHOICE FOR
NEXT GENERATION GAMING

UP TO 1202 MHZ CLOCK SPEEDS WITH ZOTAC 700 SERIES AMP! EDITION

Embrace fast, smooth and quiet on a supercharged level with the finely-tuned ZOTAC GeForce GTX 760 AMP! Edition
and GTX 770 AMP! Edition. These graphic cards boosts the engine and memory clocks far beyond the stock levels for
an extra performance kick in the most demanding gaming situations.

ZOTAC
GEFORCE GTX 760 ameP!

EDITION

2GB GDDR5 Memory

* Engine Clock: 1111 MHz (base], 1176 MHz (boost)
e Next Generation Gaming

NVIDIA ShadowPlay ready

ZOTAC FireStorm overclocking utility included

e ZOTAC Boost Premium software included

Evl'znl'?nnte
{ overcLocken WA ART¢
} PERFORMANCE § (‘ :
\

ZOTAC
GEFORCE GTX 770 amMir!

e 7 Gbps Memory Speed

e 2GB GDDR5 Memory

* Engine Clock: 1150 MHz (base), 1202 MHz (boost)
¢ Next Generation Gaming

e ZOTAC Dual Silencer cooling system

e Splinter Cell Compilation Game Bundle:
Splinter Cell Double Agent, Splinter Cell Conviction,
and the all new Splinter Cell Blacklist

NVIDIA

GEFDREE

G

{C‘!VERE‘:LEII:KEI:!
@ERFQRMANC‘.E i

. C
AVAILABLE FROM: allaP

WWW.ZO0TAC.COM
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to change without prior notice. © 2013 NVIDIA Corporation. All Rights Reserved. NVIDIA, NVIDIA Logo, GeForce, GeForce GTX logo, SLI, PhysX, 3D Vision, 3D Vision Surround, and CUDA are
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MSI GeForce GTX /60 Twin Frozr
OC Gaming 2GB

The best GTX 760 on test, with awesome cooling and overclocking

GAMING
Amazingly
low noise and
temperatures;
phenomenal
overclocking

3 woRkiING
Large 260mm
PCB

HOW MUCH?

Price £221inc VAT
Supplierwww.scan.co.uk
Manufacturer
http://uk.msi.com

IN DETAIL

Graphics processor
GeForce GTX760

Clock speeds 1,020 MHz
base clock, 1,085MHz
guaranteed boost clock,
1,150MHz max boost clock
Pipeline 1,152 stream
processors, 6SMs, 3/4GPCs
Memory 2GB GDDRY5,
6GHz effective

Bandwidth 192GB/sec,
256-bitinterface
Compatibility DirectX 11.1,
OpenGL4.1
Outputs/inputs 2x DVI, 1x
DisplayPort, 1x HDMI
Power connections 1 x 6-pin
1x8-pin, top-mounted

Size 260mm long, dual-slot
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SI's Twin Frozr coolers have long been hailed
inthese hallowed pages, and the latest
iteration, the Twin Frozr IV, sits on top of the
GTX760Twin Frozr OC Gaming 2GB. The
hefty 260mm PCB meansiit's the largest
card ontest, butit remains a dual-slot card
despite the humungous cooler, which
rises slightlyin height above the top edge
of the PCB. Top mounted 8-pinand 6-pin
PCI-E power connectors supply the juice,
whilethere’s the usual set of 2x DVI, HDMI
and DisplayPort outputs onthe backplate.

The huge cooleris made up of very tightly stacked
aluminium cooling fins arranged laterally along the
length of the card. Four chunky nickel-plated
heatpipes run through the fin stack, culminatingin
anickel-plated copper contact plate to effectively
distribute heat from the GPU between them. On top of
the cooler sits a pair of 9§0mm low-profile cooling fans,
blowing down airthrough the fins and over the PCB.
The card isn'theavy on shrouding, so most of the
card’s heatwill be dissipatedintoyour PC’s case
ratherthan out of the rear backplate.

Beneath theimposing cooler sitsan aluminium
base plate to provide enhanced cooling to the VRMs
and 1GB of GDDR5 memory fitted to the front side of
the PCB. Sadly, the memory on the back isn't actively
cooled though. Meanwhile, when it comes to
power phases, the Twin Frozr boasts a pair
forthe memory and five for the GPU, fora
KFA2-matching 7+1 phases overall.

Asyou'dimagine with such a heavily
upgraded PCB and cooler, MSI has shipped
the Twin Frozrwith a factory overclock, butit's fairly
small. The base clock has been boosted by 40MHz
from 980MHzto 1,020MHz, with a guaranteed boost
clock of 1,085MHz and a maximum boost clock of
1,150MHz. This means that the card maintains the
+130MHz maximum boost curve of the stock card;
elsewhere, the KFA2GTX 760 only boosts by a
maximum of +9TMHz above its apparently higher
1,059MHz base clock, while the Zotac only boosts by
+39aboveits 1,111MHz base clock due to thermal
constraints. The resultis thatall three cards boost to

amaximum of 1,150MHz, despite having very different
base clocks.

Bizarrely, despite actively cooling the memory, MSI
has chosento ship the Twin Frozrwith a stock GDDR5
clock of 1.5GHz (6GHz effective). However, of the other
cards ontest, only the Zotac AMP! offers a memory
overclock, sothisisn’tasignificant disadvantage.

PERFORMANCE

With such a hefty cooler, the Twin Frozrhad no
problem maintaining its peak 1,150MHz boost clock,
evenunderextended load invery hotweather. The

IT'S A DODDLE TO PUSH
FREQUENCIES HIGHER WITH MSI'S
AFTERBURNER SOFTWARE

GPUtemperature reached a maximum of just 62°Cin
anambient 24°C, with its pair of cooling fans spinning
atavirtuallyinaudible 1,110rpm. This is by far the best
cooling of any card on test, despite the fans running
slowerand quieter thanany of the competition.
Aswith many of the GTX 760s on test, though, the
Twin Frozr struggled to have animpactonin-game
frame rates in comparison to the stock GTX 760,
despite its 40MHz overclock. In Battlefield 3at 1,920 x
1,080, its minimum frame rate of 61fpsisidentical to
that of the stock card, asisits result of 40fpsin Crysis 3



GEFORCE GTX 760 GRAPHICS CARDS

i | at1,920x1,080.Thisisoftentheissue

with factory overclocked cards, which

carrya heavy premium but rarely boost
performance enough out of the box to justify t.

An additional 4fpsat 1,920x 1,080in Skyrim over
the stock card isa more favourable result, but the
Twin Frozr's default overclock certainly isn't enough
tojustify the partner-card premiumon its own. Its
Unigine Valley score of 1,536 was also just 44 points
higher (3 per cent) than a stock card in the same test.
The twin Frozroffered one benefit over the stock card,
however - its peak power consumption of 286Wwas
9W lower than the stock PNY.

Of course, a major reason for buying a card with
acustomcoolerand PCBisto overclock itand that,
happily, iswhere the Twin Frozr excels. Paired with
MSI's legendary Afterburner overclocking software,
it'sadoddle to push frequencies higher,and there'sa
great deal of headroom too. With the full +145 per cent
power threshold and 95°C temperature target, we
were able tomanage a base clock of 1,1770MHz,
boosting to a steady maximum of 1,293MHz.

Thisisatasty 16 percenthigherthanastock
card’s maximum boost clock, but the Twin Frozr can
maintain this frequency all day long. We observed
justa 6°Cincrease in GPU temperature using our
maximum overclock, with the pair of cooling fans
spinning uptoa muted 1,200rpm.

The 2GB of GDDR5 memory also proved very
opentooverclocking, and we were able toraise its
frequencytoa towering 1,950MHz (7.8GHz effective).
These overclocks match those of the KFAZEX OC card,
butthe MSlaccomplishes themwith lower GPU
temperatures and quieter fans.

Theresultisahugeincrease in performance,
placing the Twin Frozrwithin a few frames per second
of the £350 GeForce GTX7702GB. In Battlefield 3 at
2,560x 1,600, its overclocked minimum frame rate of
41fpswas only 2fps behinda GTX 770 and 7fps faster
thana stock GTX760.1n Crysis 3at 1,920x 1,080, the
overclocked Twin Frozrachieved a minimum frame
rate of 47fps, just 1fps behind the GTX 770 2GB and
7fps faster than a stock GTX 760 2GB. Its overall
Unigine Valley score of 1,774 was still some way
behindthe 1,934 ofa GTX 770 2GB, but thisis stilla
phenomenal level of performance froma £221 card.

CONCLUSION

Both the MSland its KFA? competitor have amazed us
with their overclocking headroom. Pushinga £200
GPU to performance just belowthatofa £350 card is
fantasticand, while there’s a degree of variability
between GPUs, user feedback on forumsis showing
the clock speeds we've achieved aren’t uncommon.
What's more, the Twin Frozrachieved these

frequencies without breaking a sweat, keeping its GPU

delta Tbelow 45°C evenwhen overclocking. As such,

despite its slightly higher £221 price tag, it just pips the

KFAZto this month'’s premium grade; if you're looking
foraGTX 760, thisisthe oneto buy.

SPEED 28/30 LHidlllgH
FEATURES 18/20

O/CING 19/20 %

VALUE 28/30

n The huge coolerismade
up of very tightly stacked
aluminium cooling finsarranged
laterally along the length of
thecard

n a Ontop of the coolersitsa

pair of 90mm low-profile
cooling fans, blowing down air
through thefins

03 Four chunky nickel-plated

heatpipes runthroughthe
fin stack, culminatinginanickel-
plated copper contact plate to
effectively distribute heatfrom
the GPU between them
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KFA2 GelForce GTX /60 EX OC 26GB

A brilliant card that's capable of amazing overclocks

Price £216inc VAT Supplier www.overclockers.co.uk Manufacturer www.kfa2.com

n EXTREME Healthy overclock; quiet fans; awesome overclocking; good price
= MUNDANE Short boost curve means it's no faster than lower-clocked cards

he KFA2GTX760 EXOC 2GB is absolutely

stuffed with top-spec power circuitry
and cooling. Alarge aluminium heatsink
runs laterallyalong the length of the card,
through which four nickel-plated copper
heatpipes run.

Apair of 80mm down-draftfans siton
top of the fin stack, mounted onthe card’s
rathervicious-looking shroud. The shroud
itselfis quite minimal, in order to cut down
onairflowinterference, but this means that
much of the card’s heat willbe dumped into
your PC's case ratherthan out of the rear
backplate. The fan shroud does have a neat
extrathough-itcan beflipped vertically to
alloweasyaccess for cleaning.

Beneath the coolerare seven huge power
phases, which are cooled by a separate
aluminium heatsink, and all of the GDDRS
memory is fitted to the front side of the PCB,
soitcan beactively cooled by the fans.

The EXOC shipswith a base clock of
1,059MHz and a guaranteed boost clock of
1,110MHz. However, its boost curve tops out at
+91MHz instead of +130MHz, boosting to the
same 1,150MHz maximum boost clock as the
lower-clocked MSI Twin Frozr. Thankfully,
unlike the Zotac AMP!, thisisn'tdue to
thermal throttling, with the EXOC running ata
cool 71°Cina26°C ambient temperature, and
maintaining its peak boost with ease. What's
more, the pairof fans ranat just 1,860rpm to
maintain this temperature, making the EXOC
very quiet, even when under full load.

The EXQOC only offered a small
performance advantage overa stock GTX
760, but this stillmade fora minimum frame
rate of 78fpsin Skyrim at 1,920 x 1,080 (4fps
higher than stock) and 54fps in BioShock:
Infinite at 1,920x 1,080 (2fps higherthan
stock]. AUnigine Valley score of 1,534
demonstrates the similarity in performance
to that of the MSI Twin Frozr, with just two
points separating them.
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WE COULD SCARCELY
BELIEVE IT WHEN THE
CARD RAN STABLY
WITH AN EFFECTIVE
GDDR5 MEMORY
FREQUENCY OF 7.8GHZ

The EXOC was also a delight to overclock.
We eventually reached a base clock of
1,210MHz, with a maximum constant GPU
Boost of 1,293MHz - the same as the MS|
Twin Frozr. The memory proved even more
opentooverclocking, and we could scarcely
believe itwhen the card ran stably withan
effective memory frequency of 7.8GHz;
that'sanamazing 30 per centincrease,
resulting in 249GB/sec of memory
bandwidth. Evenwith these increases, the
card’'s GPU temperatures only rose by 2°C,
with the fans spinning up toan audible but
unobtrusive 1,950rpm.

These increases enabled the cardto
reach levels of performance that were almost
onaparwitha GeForce GTX770. Its minimum
of 41fpsin Battlefield 3at 2,560 x 1,600 was
just 2fps behind a GTX 770 2GB, while its
minimum of 47fpsin Crysis 3at 1,920x 1,080

was only 1fps behind. Its overall score of 1,774
pointsinwas neck and neck with the MSI Twin
Frozr, with both cards deliveringamazing
overclocking headroom.

CONCLUSION

Simply put, the KFA? GeForce GTX 760 EXOC
2GBis a superbgraphics card. While there are
faster cards out of the box, few can compete in
terms of overclocking headroom and cooling.
It's a close competition between this card and
the MSI; both are great cards, and while the
KFA?is £5 cheaper, the MSlis both coolerand
a little quieter, allowing ittojust edge ahead.
Either card is a fantastic choice though. He

IN DETAIL
Graphics processor GeForce GTX 760

Clock speeds 1,059 MHz base clock, 1,110MHz
guaranteed boost clock, 1,150MHz max boost clock

Pipeline 1,152 stream processors, 6SMs, 3/4 GPCs
Memory 2GB GDDR5, 6GHz effective

Bandwidth 192GB/sec, 256-bitinterface
Compatibility DirectX 11.1, OpenGL 4.1
Outputs/inputs 2x DVI, 1 x DisplayPort, 1 xHDMI
Power connections 1 x 6-pin 1x8-pin, top-mounted
Size 253mm long, dual-slot

SPEED 28/30 LLE1 il
FEATURES 17/ 20
0/CING19/ 20
VALUE28/30

%
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PNY Gelorce GTX /60 XLR8 2GB

A great overclocker, but it can be noisy

Price £206 inc VAT Supplier www.scan.co.uk Manufacturer www.pny.com

STOCK Low price; overclocks better than some custom-cooled opposition

I OUT OF STOCK Throttles max boost clock at stack speed; noisy and hot

espite its XLR8 moniker, PNY's take on the

GeForce GTX7602GB is a stock version of
the card. Measuring 240mmiin length, its
design uses asmall 175mm PCB, with the
extra 65mm taken up by the radial cooling fan
and its shroud. Removing the shroud reveals
a basic PCB, with the voltage regulation
circuitry positioned towards the card's rear
backplate. Aseparate aluminium heatsink
sits on the VRMs, with a pair of power phases
forthe memoryand four phases for the GPU,
foratotal of 6+1 phase power.

Cooling the GPU is a smallvapour chamber
cooler, on top of which sitsadense array of
aluminium cooling fins. Airflows from the
radial fan through these fins, through the VRM
heatsink and out the rearbackplate, ensuring
that minimal heat from the GPU is deposited
intoyour case. The small PCB does make for
highthermaldensity, however, so the single
fan has towork hard to keep the GPU cool.

Asastock card, the XLR8 has a base clock
of 980MHz, a guaranteed boost clock of
1,032MHz and a peak boost clock of
1,110MHz. However, even at stock speeds
in 24°C ambient temperatures, the card
reachedits 81°C throttle temperature when
boosting toits maximum speed, and ran a few
megahertz belowits maximum. This situation
isdown to Nvidia, and all cards will throttle at
this temperature at stock speed, with the
focus on maintaining temperatures and fan
noise, ata slight cost to performance.

Asthe stock baseline for this month’s Labs
test, the XLR8s, not surprisingly, the slowest
ofthe bunch out of the box. While thisis less
evidentin Battlefield 3, where only the EVGA
GTX760SCwas quicker [byjust 1fps), in both
Skyrim and BioShock: Infinite, the factory-
overclocked cards run 3-4fps faster.

With the thermal limit raised to 95°C, and
the power limit raised to 115 per cent, the
XLR8 proved a decent overclocker,and we
were able toincrease the base clock to
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1,130MHz -a 15 per centincrease that

saw the card continually GPU Boosting

to 1,260MHz. The memory also proved
open to overclocking, topping outat
1,702MHz (6.8GHz). This increased the card's
memory bandwidth from 192GB/sec to
217.6GB/sec-a 13 per centimprovement.
Of course, these overclocks degraded the
thermal performance though; with the
thermal controls disabled, the GPU delta T
reached 58°C, with the cooling fans running
ataverynoisy 2,910rpm. Power consumption
alsoroseto 322W.

With these boosted clock speeds, the
minimum frameratein Crysis 3at 1,920 x
1,080 jumped from 40fps to 45fps, while the
minimum in Battlefield 3at2,560x 1,600
rose from 34fps to 39fps. Meanwhile, its
overclocked Unigine score of 1,711 was

higherthan boththe EVGAand Zotac cards
ontest —proof that a stock card can still ably
compete with cards equipped with custom
PCBsandcoolers.

CONCLUSION

The PNY GeForce GTX760XLR8 2GB raises
some eyebrows by overclocking furtherthan
boththe EVGAand Zotac cards, but it does so
atthe cost of intrusively high fan speeds. This
blowis softened by the low price of £206, but
asitonly costsanextra £10fora quieter, faster
and higher-overclocking card, your choice
should lie with the KFAZor MS cards.

IN DETAIL
Graphics processor GeForce GTX 760

Clock speeds 980MHz base clock, 1,032MHz
guaranteed boost clock, 1,110MHz max boost clock

Pipeline 1,152 stream processors, 6SMs, 3/4GPCs
Memory 2GB GDDRY5, 6GHz effective

Bandwidth 192GB/sec, 256-bitinterface
Compatibility DirectX 11.1, OpenGL 4.1
Outputs/inputs 2x DVI, 1x DisplayPort, 1x HDMI
Power connections 2 x 6pin, top-mounted

Size 240mm long, dual-slot

SPEED27/30 Ll il
FEATURES 14/ 20

0/CING 12/ 20 %

VALUE24/30
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ZOTAC Gerorce GTX /60 AMP Edition 268

Too many megahertz for the cooler to handle

Price £240inc VAT Supplier www.Zotac.co.uk Manufacturer www.evga.com

H AMPLIFIER Super-short PCB; quiet fans

= AMPERSAND Can't maintain max boost clock; poor overclocking

Z otac's AMP! Edition of the GTX7601is, on
paper, the fastest card on test. Withabase
clock of 1,111MHz, its base clockis 131MHz
higher than that of a stock card, which
should resultina guaranteed boost clock of
1,176MHz and a maximum boost clock of
1,240MHz. However, you'llLno doubt have
noticed that, alongside its highest clock
speeds, the AMP!is also the smallest card on
test, with its PCB measuring a diminutive
185mm and the metal shroud extending this
lengthto 195mm. A pair of 75mm sculpted
down-draft fans provide the cooling, witha
trio of heatpipes running through a copper
contact plate todirect heatinto the small
aluminium fin stack.

Being the fastestand shortest card on test
may give the AMP! a huge advantage, butall
isnotasitseems. Despite a base clock of
1,111MHz, the AMP! quickly reached that
critical 81°C thermal throttle temperature
(set by Nvidia) witha29°C ambient
temperature, whenunderload, so it rapidly
clocked down. We found that the card’s
boost clock bounced between 1,124Mhzand
1,150MHz - no faster than the comparatively
smaller overclocks of the MSI Twin Frozrand
KFAZ?cards. This downclocking was apparent
afterjustafewminutes underload, although
the cooling fans were surprisingly quiet while
spinningat2,070rpm.

Thankfully, the AMP!'s memory frequency
hasalsobeen givena boost, running 50MHz
(200MHz) higherthan a stock card foran
effective memory frequency of 6.2GHzand
apeak memory bandwidth of 198.4GB/sec.

With its unreliable overclock, the AMP!
failed todeliver onits high clock speed
promises, instead performingin line with
cardsoverclocked toalesserdegree.

This gave itanadvantage of just 1-2fps
inmost of ourbenchmarks, althoughits
memory overclock enabled it to pick up a few
extraframes per second hereand there, as
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ALONGSIDE HAVING THE
HIGHEST CLOCK
SPEEDS, THE AMP! IS
ALSO THE SMALLEST
CARD ON TEST

wellasascore of 1,544in Unigine Valley,
edging towards both the KFA2and MS| cards,
but not by the margin youwould expect from
the overclock.

With thermalissues apparentfromthe
outset, overclocking the AMP! furtherwas
adifficult experience. Even afterraising
Nvidia's 81°C target temperature to 95°C and
increasing the powerthreshold to 115 per
cent couldn’tget the card to boost beyond
1,221MHz, with the core frequency instead
cappingat 1,189MHz. The memory also
proved less opento overclocking than the rest
of the cards on test. We managedtotakeitto
1,637MHz (6,550MHz effective) - a 350MHz
effectiveimprovement - but this palesin
comparison to the 7.8GHz effective memory
frequency we achieved with the KFA? card.

This disappointing overclock saw the
AMP!delivering overclocked performance
thatwas inferior to the stock PNY card, with a
minimum frame rate of 38fps in Battlefield 3
at2,560x 1,600and 46fpsin Crysis3at 1,920 x

1,080. An overclocked Unigine Valley score
of 1,628 points underlines the limited
overclocking performance, being almost 150
points slowerthan the fastest cards on test.

CONCLUSION

Thanks toiits high base clock, the Zotac
GeForce GTX760 AMP! Edition 2GB s the
most expensive card on test, with a price of
£240. Sadly, it reaches beyond its means
and its thermal throttling means it runs no
fasterthan the cheaperand much more
overclockable competition. Unless spaceis
atanabsolute premium, the MS|and KFA?
cards are better choices. HBE

IN DETAIL
Graphics processor GeForce GTX 760

Clock Speeds 1,111MHzbase clock, 1,176MHz
guaranteed boost clock, 1,240MHz max boost clock

Pipeline 1,152 stream processors, 6SMs, 3/4GPCs
Memory 2GB GDDRY, 6.2GHz effective
Bandwidth 198.2GB/sec, 256-bitinterface
Compatibility DirectX 11.1, OpenGL 4.1
Outputs/inputs 2x DVI, 1x DisplayPort, 1x HDMI
Power connections 2 x 6pin, top-mounted

Size 195mm long, dual-slot

SPEED 28/30 L1 14H
FEATURES 15/ 20

0/CING 8/20 %

VALUE19/30
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ProLite G2773HS

™ Panel 27" LED-backlit

%% Resolution ~ FullHD 1920 x 1080 p
C) Response time . 1ms
®  Inputs ~ HDMI, DVI, VGA

#  Extra  120Hz

iilyama monitors are available from the following reseller partners:

- =
= OVERCLOCKERSUK Yeo.uk ﬁ

WwW.overclockers.co.uk

~ FullHD 1920x 1080 p

ProLite E2481HS

24" LED-backlit

2ms

HDMI, DVI, VGA

Super slim bezel (7 mm) G




EBLIGE

Our choice of the best hardware available

You don’t have to spend an huge sum to get a decent PC. Our budget PC
includes a superb AMD Richland APU, with a built-in Radeon HD 8670D
GPU, plus 8GB of 2,133MHz RAM to boost the on-board graphics

A Xigamtek Midgard Il
B Gigabyte GA-F2A85XM-D3H
c AMD A10-6800K

D 8GB Corsair Vengeance 2,133MHz CAS11

E Gelid Tranquillo Rev 2

F Be Quiet! Pure Power L8 530W

G 500GB Seagate Barracuda ST500DM002

H Lite-OnIHAS124-04

Microsoft Windows 7 Home Premium 64-bit
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www.overclockers.co.uk

www.scan.co.uk

WWW.scan.co.uk

WWW.Scan.co.uk

www.quietpc.com

WWW.Scan.co.uk

WWW.Scan.co.uk

www.novatech.co.uk

WWW.scan.co.uk

www.xigmatek.com

www.gigabyte.com

www.amd.com

WWW.COrsair.com

www.gelidsolutions.com

www.bequiet.com

www.seagate.com

www.liteonit.eu

www.microsoft.com

Issue 113, p74

Issue 115, p90

Issue 120, p20

Issue 112, p60

Issue 100, p86

Issue 110, p55

Issue 104, p72

Issue 99, p108

Issue 75, p4é

£60

£63

£114

£72

£26

£56

£40

£14

£119




As Core i7 motherboards and high-end graphics cards command a
premium price, here are some compaonents for a Core i5 PC that offer
great performance and won't break the bank

MOTHERBOARD

COOLING

GRAPHICS CARD

HARD DISK

. “ SUPPLIER MANUFACTURER REVIEWED | PRICE (inc VAT)

A

TOTAL SYSTEM PRICE £1,127
_ =N

October 2013 M 65

SilverStone Raven RV03

MSIZ87-G45 Gaming

Intel Core i5-4670K

8GB Patriot Black Mamba 2,400MHz
PV38G240C0K

Thermalright True Spirit 120M

MSI GeForce GTX 760 Twin Frozr OC
Gaming 2GB

Be Quiet! Pure Power L8 530W

Seagate Barracuda 2TB ST2000DM001

Lite-On IHAS124-04

SanDisk Ultra Plus 256GB

Lite-OnIHAS124-04

Microsoft Windows 7 Home Premium 64-bit

WWW.Scan.co.uk

www.scan.co.uk

WWW.Scan.co.uk

www.overclockers.co.uk

www.overclockers.co.uk

www.scan.co.uk

WWW.Sscan.co.uk

www.scan.co.uk

www.novatech.co.uk

www.ebuyer.com

www.nhovatech.co.uk

www.scan.co.uk

www.silverstonetek.com

WWW.msi-computer.com

www.intel.co.uk

www.patriotmemory.com

www.thermalright.com

WWW.msi.com

www.bequiet.com

www.seagate.com

www.liteonit.eu

www.sandiskcom

www.liteonit.eu

www.microsoft.com

Issue 103, p70

Issue 120, p58

Issue 119, p38

Issue 120, p98

Issue116, p61

Issue 121, p52

Issue 110, p55

Issue 104, p75

Issue 99, p108

Issue 117, p68

Issue 99,p108

Issue 75, p46

£95

£125

£190

£74

£25

£221

£56

£69

£14

£125

£14

£119




EBLIGE

Our choice of the best hardware available

This PC has the potential to be the finest gaming machine you can find — as
well as an excellent all-round computer for office work, digital photographuy,
video production and media playback

MOTHERBOARD COOLING

HARD DISK

SOUND CARD

SilverStone Fortress FT02B-W USB 3.0

Gigabyte GA-Z87-UD3H

Intel Core i5-4670K

8GB Patriot Black Mamba 2,400MHz
PV38G240C0K

Antec Kiihler H20 920

Nvidia GeForce GTX 770 2GB

Corsair HX850

Seagate Barracuda 2TB ST2000DM001

Creative Sound Blaster Z

Plextor M5 Pro 256GB

Lite-OnIHAS124-04

Microsoft Windows 7 Home Premium 64-bit
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WWW.scan.co.uk

WWW.Scan.co.uk

WWW.Scan.co.uk

www.overclockers.co.uk

WWW.Scan.co.uk

WWW.Scan.co.uk

www.ebuyer.com

WWW.Scan.co.uk

WWW.Scan.co.uk

WWW.Scan.co.uk

www.novatech.co.uk

WWW.scan.co.uk

www.silverstonetek.com
http://uk.gigabyte.com
www.intel.co.uk
www.patriotmemory.com
www.antec.com
www.nvidia.com
www.corsair.com
www.seagate.com
www.creative.com
www.plextor.com
www.liteonit.eu

www.microsoft.com

Issue 85, p88

Issue 120, p52

Issue 119, p38

Issue 120, p98

Issue 116, p62

Issue 119, p72

Issue 110, p68

Issue 104, p75

Issue 116, p42

Issue 117, pb4

Issue 99,p108

Issue 75, p46

£185

£152

£190

£74

£82

£320

£129

£69

£71

£173

£14

£119



EXGREME ULLA4 PG

The most awesome components around, before reaching workstation
territory. We've included a dual 120mm liquid cooler kit as a base
example, but the case has space for a variety of water-cooling setups

MOTHERBOARD

COOLING

H

SOLID STATE DRIVE

UPDATED

HARD DISK

- “ SUPPLIER MANUFACTURER REVIEWED | PRICE (inc VAT)

£260

SilverStone Temjin TJO7B-W

B Gigabyte GA-Z87X-0C

C Intel Core i7-4770K

D 8GB Patriot Black Mamba 2,400MHz
PV38G240C0K

E Nvidia GeForce GTX 780 3GB

F Corsair H100i

G Be Quiet! Dark Power Pro 10 850W

H Samsung SSD 840 EVO 1TB

| Creative Sound Blaster Z

J Seagate Barracuda 2TB ST2000DM0001

Microsoft Windows 7 Home Premium 64-bit

www.overclockers.co.uk

www.ebuyer.com

WWW.scan.co.uk

www.overclockers.co.uk

WWW.scan.co.uk

WWW.Scan.co.uk

WWW.Scan.co.uk

www.overclockers.co.uk

WWW.scan.co.uk

WWW.Scan.co.uk

www.scan.co.uk

www.silverstonetek.com

http://uk.gigabyte.com

www.intel.co.uk

www.patriotmemory.com

www.nvidia.com

WWW.COrsair.com

www.bequiet.com

www.samsung.com

www.creative..com

www.seagate.com

www.microsoft.com

Issue 63, p87

Issue 120, p50

Issue 119, p38

Issue 120, p98

Issue 119, p34

Issue 116, p65

Issue 110, p64

Issue 121, p28

Issue 116, p42

Issue 104, p75

Issue 75, p4é

£158

£269

£74

£515

£91

£179

£509

£71

£69

£119

TOTAL SYSTEM PRICE £2,314
_ o
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NAME

SUPPLIER

MANUFACTURER

REVIEWED

PRICE (inc VAT)

NAME

SUPPLIER

MANUFACTURER

REVIEWED

PRICE (inc VAT)
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EBLIGE

Our choice of the best hardware available

Nvidia GeForce GTX 660 2GB

WWW.Sscan.co.uk

www.nvidia.com

Issue 119, p66

£149

Intel Core i5-4670K

WWW.Sscan.co.uk

www.intel.co.uk

Issue 119, p38

£190

MSI GeForce GTX 760 Twin
Frozr OC Gaming 2GB

WwWWw.scan.co.uk

WWW.MmSsi.com

Issue 121, p52

£221

Gigabyte GA-Z87-UD3H

WWW.Sscan.co.uk

http://uk.gigabyte.com

Issue 120, p52

£152

Nvidia GeForce GTX 670 2GB

www.overclockers.co.uk

www.nvidia.com

Issue 119, p70

£260

Thermalright True Spirit
120M

www.overclockers.co.uk

www.thermalright.com

Issue116, p61

£25

Nvidia GeForce GTX 770 2GB

WWW.Scan.co.uk

www.nvidia.com

Issue 119, p72

£320

8GB Patriot Black Mamba
2,400MHz PV38G240C0K

www.overclockers.co.uk

www.patriotmemory.com

Issue 120, p98

£74



LOd2011 GOMPONENGS

TYPE

NAME

SUPPLIER

MANUFACTURER

REVIEWED

PRICE (inc VAT)

TYPE

NAME

SUPPLIER

MANUFACTURER

REVIEWED

PRICE (inc VAT)

Intel Core i7-3930K

www.novatech.co.uk

www.intel.co.uk

Issue 101, p32

£480

MOTHERBOARD

Asus Sabertooth X79

WWW.Scan.co.uk

http://uk.asus.com

Issue 101, p70

£267

COOLER

Corsair H100i

WWW.Scan.co.uk

WWW.corsair.com

Issue 116, p65

£91

16GB Corsair Vengeance
1,600MHz CAS9

WWW.scan.co.uk

WWW.corsair.com

Issue 101, p40

£119

AMD A10-6800K

www.scan.co.uk

www.amd.com

Issue 120, p20

£114

MOTHERBOARD

Gigabyte GA-F2A85XM-D3H

Www.scan.co.uk

www.gigabyte.com

Issue 115, p90

£63

COOLER

Gelid Tranquillo Rev 2

www.quietpc.com

www.gelidsolutions.com

Issue 100, p86

£26

8GB Corsair Vengeance
2,133MHz CAS11

WWW.scan.co.uk
WWW.corsair.com
Issue 112, p60

£72

70 2
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| BLutE

Our choice of the best hardware available

MiNi-IGX and MiCRO-atX

UPDATED

NAME BitFenix Prodigy MSI Z87i SilverStone TJ08-E Asus Maximus VI Gene
SUPPLIER www.overclockers.co.uk www.scan.co.uk www.scan.co.uk www.overclockers.co.uk
MANUFACTURER www.bitfenix.com WWW.Mmsi.com www.silverstonetek.com http://uk.asus.com
REVIEWED Issue 109, p54 Issue 121 p48 Issue 98, p48 Issue 121, p20
PRICE (inc VAT) £70 £104 £73 £170

- &S UPDATED

TYPE BUDGET CASE AIR-COOLING CASE WATER-COOLING CASE

NAME Xigmatek Midgard || SilverStone Raven RV03 SilverStone Temjin TJ07B-W
SUPPLIER www.overclockers.co.uk www.scan.co.uk www.overclockers.co.uk
MANUFACTURER www.xigmatek.com www.silverstonetek.com www.silverstonetek.com
REVIEWED Issue 113, p74 Issue 103, p70 Issue 63, p87

PRICE (inc VAT) £60 £95 £260
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POWER SUPPLIES

NAME Be Quiet! Pure Power L8 530W Corsair HX850 Corsair AX1200i
SUPPLIER www.scan.co.uk www.scan.co.uk www.scan.co.uk
MANUFACTURER www.bequiet.com www.ebuyer.com WWW.corsair.com
REVIEWED Issue 110, p55 Issue 110, p68 Issue 111, p40
PRICE (inc VAT) £56 £129 £250

NAME Seagate Barracuda 2TB ST2000DM001 Plextor M5 Pro 256GB Synology DiskStation DS213;j
SUPPLIER Www.scan.co.uk www.scan.co.uk www.ebuyer.com
MANUFACTURER www.seagate.com www.plextor.com www.synology.com
REVIEWED Issue 104, p75 Issue 117, p64 Issue 119, p50

PRICE (inc VAT) £69 £173 £165

72
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EBLIGE

Our choice of the best hardware available

NAME

SUPPLIER

MANUFACTURER

REVIEWED

PRICE (inc VAT)

NAME

SUPPLIER

MANUFACTURER

REVIEWED

PRICE (inc VAT)
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DellU2412M

WWW.scan.co.uk

www.dell.com

Issue 105, pb4

£205

Creative Sound Blaster Z

WWW.scan.co.uk

www.creative.com

Issue 116, p42

£71

Digimate IPS-2701WPH

www.overclockers.co.uk

www.digimate.com

Issue 115, p62

£420

Asus Xonar Essence One

www.dabs.com

www.asus.com

Issue 118, p44

£348

DellU2913WM

www.overclockers.co.uk

www.dell.com

Issue 115, p58

£460

Corsair SP2500

WWW.Scan.co.uk

WWW.corsair.com

Issue118, p75

£179

XFXTriple Display Monitor

Stand

WWw.scan.co.uk

www.xfxforce.com

Issue 96, p58

£306

9

Qpad QH-90

WWW.scan.co.uk

www.gpad.com

Issue 118, p69

£73



NAME

Gigabyte Osmium

Mionix Naos 3200

SUPPLIER www.scan.co.uk www.ebuyer.com
MANUFACTURER www.gigabyte.com www.mionix.net
REVIEWED Issue 108, p70 Issue 108, p60
PRICE (incVAT) £98 £39

FROZEN SYNAPSE
NAME Elder Scrolls V: Skyrim BioShock Infinite Frozen Synapse Trine 2
DEVELOPER www.bethsoft.com http://irrationalgames.com www.mode7games.com http://frozenbyte.com
PUBLISHER www.bethsoft.com www.2kgames.com www.mode7games.com http://frozenbyte.com
REVIEWED Issue 101, p100 Issue 118, p84 Issue 96, p92 Issue 102, p98
PRICE (inc VAT) £18 £30 £19 fortwo £12

October 2013 W73
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Watch Dogs

Watch Dogs’ basic premise - ‘What if smartphoneswere
abitsmarter?’ - might not sound particularly interesting,
butitactually looks veryintriguing. It'san open-world
actiongame, inthe vein of GTA, which is simultaneously
fantastical and unnervingly close to reality. It casts the
player as avigilante in a near-future city who can hack
into pretty much any electronic device, while using this
ability for anything from stealing computer data to
changing the colour of traffic lights to cause a pile-up.

The game’s success will ride on how far Ubisoft can spin &
this mechanic, and givenits previous hit rate with open-

world games, there’s good reason to be excited.

74 W October 2013
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CYNICALHIT MAGRUNNER:
2 Chinup! DARKPULSE
DEADPOOL Opposites attract
T Comicasides REUS
DARK Playing god r
Fangtorights ENGINEROOM
JOE DANGER BUNDLE Inside the 4Aengine

Stuntingseason 88 DEV PERSPECTIVE

Behindthe booth

'Readers’ Night wed, 28 August, titt late

4 : (RN A RN RN RN RN RN NN RN AN RN
: The place Our Counter-Strike: Source server FINDUSONSTEAM
{ Whatyou need An up-to-date Counter-Strike: Publicgroup http://steamcommunity.com/groups/
/ Source installation CustomPC

§
/' GAMESERVERIP ADDRESSES
' 32-player BC2 85.236.101.22:16667
32-player CS: Source 85.236.101.24:37015

Modern Warfare 2 http://steamcommunity.com/
groups/CustomWarfare?2
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EVERY THING

IS LOVELY!

Don't be disheartened by DRM woes.

Gamers’ voices have never been louder,

says Richard Cobbett

omething made me angry this month, butI'm not going
totellyouwhat. Suffice to say, it was the kind of corporate
stupidity that makes you want to head into the garden, throw
both hands up at the sky and scream "Why? Why?!" untila
publicly minded bird takes it upon itself to drop a silence bomb down
the noise hole. While pouring the Listerine, though, | realised
something - it probably won'tend up being a big deal. Not really.

See, not much seemsto be a big deal of late - I can't think of atime
when companies have been more terrified of their customers, even if
it's often obscured by a veil of corporate bravado.
Mistakes are made onaregularbasis, but rarely
seem tostick, evenin the face of profits.

By the logic of a couple of years ago, we
should currently be paying for individual
bulletsingames, only getting half of the story
without shelling out for DLC, and trapped in
always-on gaming, bring monitored atall times
in case our lives interfere with the precious Call
of Duty servers.

Instead, everythingis pretty damn good. DLC is increasingly being
used forthe right reasons, to sell additional content, with cases of
paid-for epilogues and the like both rare and not sticking, even when
itcomesto companies that have tried them - Ubisoft, forinstance,
pulled itwith Prince of Persia: The One Nobody Really Liked, while
Assassin’s Creed 3: Ditto got an alternate universe side-story.

Ifyouwant a free-to-play game that will take your money for the
best gear, no problem -you'll find a probably Korean import that will
dothat. Theindustryas awhole, though, has proven that extras such
as hats and virtual scratchcards (lockboxes) can fund games such as
Guild Wars 2, with games such as Planetside 2and Dota 2 rakingitin
via customer-friendly free-to-play mechanics.

76 W October 2013

BY THE LOGIC OF A
COUPLE OF YEARS
AGO, WE SHOULD BE
PAYING FOR INDIVIDUAL
BULLETS IN GAMES

GAMING

You could say the same for controversies. Blizzard openly regrets
implementing the Diablo 3 real-money Auction House, sodon’t
expect that to be copied any time soon. Plus, far from usheringina
perpetually online world, even EAis looking at SimCity’s Internet
demands and spinning the idea of, maybe, adding an offline ‘Classic’
mode - after ditching its controversial ‘Project Ten Dollar” assault on
used games entirely. Meanwhile, Microsoft's handling of the Xbox One
isn'tso muchabacktrack asabeeping retreat on features that
probablyaren’tgoingtowin or lose it the next console war, but certainly
gave Sony cause to do the dance of joy at E3.

The listgoeson.|'m certainly not saying
everythingis perfect, orthat we always get
whatwe want. Reselling PC games, for
instance, remainsa pipe dream, as does the
factthatwe'll lose a lot of games outright if
services such as Steamare ever switched
off. Increasingly, though, when mistakes are
made, by even the biggest companies, they're
generally fixed or not repeated -which should still at least offer some
optimism when complaining.

I'm not sitting back or letting them slide, of course. Without applying
pressure, nothing will ever be done, especially if what's being doneis
profitable inat least the shortterm. When protesting, though, our
voices have never been louder.

Richard Cobbett is awriter, journalist and professional cynic,
wishing everything could be as easily solved as an adventure

game puzzle.

' (@richardcobbett



SAPPRIRE

SAPPHIRE EDGE VS8
MINI BAREBONE PC

SPECIFICATIONS

AMD APU A8 1.6GHZ QUAD CORE

2 X DDR3 SO-DIMM - NOT SUPPLIED UP TO 8GB
SATA 2.5INCH HDD - NOT SUPPLIED

AMD RADEON HD 7600G

10/100/1000 MBPS BUILT-IN ETHERNET
802.11B/G/N BUILT-IN WIRELESS NETWORK
BUILT-IN BLUETOOTH 3.0

1 X MINI DISPLAY PORT
1 X HDMI PORT

1 X RJ-45 GIGABIT LAN
4 X USB 2.0 PORT

1 X AUDIO-IN

1 X LINE-OUT

2 X USB 3.0 PORT

1 X OPTICAL SPDIF

1 X'SD CARD READER

£268.49 ...

www.ebuyer.com/sapphire-edge

Don’t forget you can order up to 11pm for f SHIEIRESRERk.com/ebuyer

e buye rocom next day delivery" . www.twitter.com/ebuyer

*Terms and conditions apply. See site for details.

www.youtube.com/ebuyer




DEADPOOL

Genius or madness?

B peappooL
Great character;
often funny;
metafiction!

= DEAD END
Repetitive; some
jokes misfire;
outstays its

wetcome
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THE KNOWLEDGE
Price £29.99inc VAT
Publisher Activision
Developer High Moon
Studios

Website
www.deadpoolgame.com

78 W October 2013

eadpoolisacontrary mixture of amusement
and irritation. It manages to be entertaining
andtedious, novelyet typical, intelligent

and puerile all at the sametime. Infact, it’s
difficult to reconcile Deadpool’s two distinct faces into
adefinitive critical verdict, as it's simultaneously not
very good yet absolutely worth playing.

Let’s beginwith a little background. Deadpoolisa
Marvel comics anti-herowho began life as avillain,
but then proved popular enough to gain his own
comicbook series. He's known primarily for three
facets: his ability to regenerate from almost any
wound; being completely and utterly weird,; and
for histendencyto break the fourth wall during his
adventures. Allthree aspects of his character play
significant parts in the game, butit's the last two that
make Deadpoolinteresting.

Developer High Moon has done a largely excellent
job of infusing its game with Deadpool's
anarchic, self-referential character.
For example, the game’s plot revolves
around Deadpool's demand that High
Moon studios makes a big-budget game
about him, whichthenturnsintoa
contract to preventthe subtlynamed
Doctor Sinister from taking over the
world with hisarmy of X-Men clones.

Veteran video-game voice-actor Nolan North
gives a superb performance as the eponymous
mercenary, and High Moon'’s script sits firmin the
better half of game scripts. Best of all, though, is
the way High Moon uses Deadpool's penchant for
repeatedly bashing his head against the fourth wall
asan excuse to mess around with the environment.
In oneinstance, Deadpool rushesintoaroomthat
the designers have left unfinished due to budget
constraints. The level gridis still visible,and
character models float around the space, devoid of
animations. After a little Deadpool-style persuasion,
however, the game quickly gets back ontrack.

Deadpoolalso toys withyour
expectations, switching between
perspectives and dippinginto different
gamegenres. When heisn’t punching
through your monitorinto your living
room, Deadpoolisjoking around, andin
combat spews one-liners suchas ‘laim
becausel care,’and Technologyis your
friend! Well, not YOUR friend!’
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Sadly, therearen’tenough one-liners to
stretch through the game, so by the end,
their repetition becomes more thanallittle
grating. Also, while the scriptis generally
funny, it occasionally drifts into childish
territory. High Moon’s Deadpoolis zany
even by Deadpool's standards, and he has
acreepy obsession with breasts too.

While High Moon’s characterisation of
Deadpoolis mostly successful, though,
neither the humour nor the metaficitional
aspects can hide the fact that the gameitself
isn't particularly special. It'sa standard
third-person action game, which blends
platforming with melee and ranged combat.

Ofthese, the melee combat is the most
entertaining. With swords, daggers and
hammers available in Deadpool’s arsenal,
aseries of simple two-button combos will
cause Deadpool to perform spectacularand
messy manoeuvres. These are combined
with special power attacks, which are
unlocked as the game progresses,
alongside a ‘teleport’ evasion move and
counterattacks. Both of these are bound to
the same key, though, which makes for some
frustrating deaths. For example, you could
be getting squashed by a hulking fire-
monster, but Deadpool counters the attack
of anearby enemy cannon-fodder clone,
rather than teleporting to safety.

The melee combat has otherissues too.
Foremostis thatit’s overused. Most of the
clones fromyour enemy, Doctor
Sinister, can take a fairamount of
damage, and towards the end he
throws waves of them at you.

Typically, Deadpool jokes about
this scenario, but the veneer of
humour can't hide the lazy design.

Thisisthe Deadpool experienceina
nutshell - pockets of exuberance sprinkled

between stretched-out patches of repetitive
gameplay. The environmentsiillustrate this
issue too. For every five minutes of fantastic
ideas, there are 20 minutes of running
through brown and grey corridors, whether
they’re sewers, catacombs or concrete
fortresses. Deadpool keeps you going, but
it's in spite of the game’s design, rather than
because of it. Little respite is found in the
ranged combat either. Compared to using
his melee weapons, Firing Deadpool's guns
feels as satisfying as eating dry Ryvita.
Furthermore, when fightinginranged
combat, Deadpool moves slowlyand can’t
properly use cover, which can resultin many
restarts, given that the basic grunt clone can
pack quite a punchifyou’re exposed to his
gunfire. High Moon has also committed the
cardinalgame design sin of featuring
floating enemies. Ever tried to catch aflying
insect that gotintoyour house throughan
openwindow? Now imagine the fly could fire
lightning bolts atyou. It's exactly that fun.
However, while Deadpool carries so many
flaws throughout its seven hours, it still
remains entertaining almost to the end.
It'sonlyinthe last hour or so thatits
shortcomings finally overwhelm the
strength of Deadpool’s character and
humour. This is partly
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because the game’s problems frequently
blend with the game’s tone. Agood example
isthe hilariously dreadful roster of villains.
Alongside Doctor *snigger* Sinister, are Arc
Light, who fires electricity from her hands;
Blockbuster, whois areally strong dude; and
Vertigo, whose poweris, inall seriousness,
to make people feelslightlyill. Butit makes
sense that Deadpool's enemies are
comically bad, and he freelyadmitsiit.

Deadpoolisn’tagreatgame. It'sburdened
by too many half-baked mechanics
stretched out for too long. Butiit’s by no
means aterrible game either, Deadpool
himselfis excellent company, being far more
interesting than the majority of game
protagonists, and High Moon’s light-
hearted mockery of many gaming
conventions raises asmile more
often than not.
RICK LANE
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Pretty cel-shaded

art style

= TWILIGHT
Everything else

THE KNOWLEDGE
Price £29.99inc VAT
Publisher Kalypso Media

Developer Realmforge
studios

Website
www.getintothedark.com
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arkis a stealth game that castsyouas Eric
Bane, avampire whose bite marks are still
fresh on his neck. Sofresh, infact, that Ericis
unaware of what has occurred, and spends
thefirst half-hour of the game wanderingarounda
distinctly vampire-themed nightclub trying to figure
outsomething the player already knows, whichisn’t
exactly engaging.

Eventually someone points outto Ericthat heis
avampire, although not completely. Inorder to
become fully fledged, he needs todrink his absent
creator'sblood, otherwise he’llgomad orturninto
abananaor something.

Theterrible script doesn’t make the plot gripping.
Eric describes his first drink of blood as ‘something
else’and hisfirst victim as a ‘textbook sadist”.
Presumably Eric read ‘Sadists for Dummies’ before
beginning his search for his creator.

Stealth games normally involve hiding in darkness
to evade enemy patrols, or using height and agility to
clamberinto placeswhereyou can’tbeseen,in
orderto locate alternate routes through a level. Eric
doesn’t have either of these options available to him.
He has afew powers up his sleeve, despite only being
ahalf-vampire, though, ranging from
short-range teleportation to the ability
to create supernaturaldistractions.

His main superpowers, however, are
being able to crouch forinordinately
long periods of time and hide behind big
square objects. Environments consist
of large rooms scattered with boxes,

el
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You autamatically resorted to your vampire abilities aut dﬁ e rafléi.

crates, furniture and anything else that can be
renderedinanoversized, rectangular fashion.
Patrolling these areas are large groups of guards,
gangsters and ghouls. Enemy patrols tend tobe
lengthy, and being spotted usually alerts everyonein
thearea, resultingina quick death. To make matters
worse, you have a strictly limited number of saves,
and making any progress requires frequent bouts of
trialand error, involving excessive periods of waiting.

The stealth element fluctuates between being
eitherimmensely frustrating or just plain dull,
depending on how many powers you've unlocked.
It's possible to adopt a more aggressive play style,
although combat animations are poorand the
controls are clumsy. Furthermore, hiding corpses
is difficult. Guards seem capable of
spotting afinger poking out from behind
awall 100yards away.

Dark mighttemptyouinwithits pretty,
cel-shaded visuals, but lurking behind
thatalluring exteriorisamonster
beyond redemption.

RICK LANE
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Live dangerously

STUNTMAN
Great concept;
completely
delightful;
unique on PC

B FALL Guy
Later stages are
hard; first game
lacks variety

THE KNOWLEDGE
Price £16.99inc VAT
Publisher Hello Games

Developer Hello Games
Website
www.hellogames.org

ON TARGET!

+ BACK FLIP

oe Dangeris probably the happiest
game ever. From the moment the
start-line announceryells JOOOOE
DANGER!" asyou launchyour
motorbike onto the track, it's a cavalcade of vibrant
colour, cheerful music and smiling anthropomorphic
animals. Every stunt pulled, every challenge
completed and every race won isaccompanied by the
rapturous applause of your audience.
The conceptis devilishly simple. Initially, you just
need to get Joe, the stuntman on his comeback tour
afterinjury, from one side of the screen to the other onh
without knocking him off his bike, simply by pressing 726,025
the acceleration button onyour gamepad (seriously,
use agamepad, thisisn'ta game for keyboards). You'll
jump over a few obstacles, use the boost ability to fly up
ramps, and have amerry (if simplistic) time doing so.
Then, gradually, the game adds layers of complexity
based around the collection of gold stars, which are
usedtounlock more levels.
Collectallthebluestarsinalevel,andyou'llearn
agold star. Beata course undera certain amount of
time, andyou'llearn a gold star. Performa string of
stunts using a series of two-button combinations,
while simultaneously performing a triple backflip
and avoiding the paddling pool filled with sharks
underneathyou? That earnsyouagold startoo.
Therealchallenge arrives whenyoutryto complete
several objectivesin asingle run. Before you know it,
yourfingers are tap-dancing across the gamepad like
Gene Kelly inanightclub. Joe Danger’s latter levels
are particularly difficult. Fortunately, restarts are
instantaneous, and longer stages have relatively well
placed checkpoints, so failure only occasionally
resultsin frustration.
The only substantial criticism thatis that the first

Joe Dangergame doesn'tadd muchvarietytoits downagang of robbers, dodging trafficand collecting
formula throughout its length. Joe Danger 2, however, the loot they drop along the way. This allhas to be
remedies this issue brilliantly. Using the premise of achieved while performing Joe's outlandish stunts,

of course.
Addtothata level designerand Steam
Workshop support for potentially infinite

being a stuntman for the ultimate action
movie, almost every stage of Joe Danger
2brings something different. Alongside

his traditional motorcycle, Joe rides GUSGOM PG replayvalue, aswell asthe fact that there
Indiana Jones-style mine carts, jetpacks, reallyisn'tanything else like Joe Danger
skis, snowploughs and quad bikes. % onthe PC, andtheresultis the highlight
Meanwhile, the scenarios range from ofthe summer.
outrunninganavalanche to chasing RICK LANE
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shaky script and
voice acting;
Cthuthu

THE KNOWLEDGE
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Developer Frogwares

Website www.magrunner-
thegame.com
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rogwares is apparently trying to be gaming’s

Heston Blumenthal; no other developerwould

consider combining cyberpunk sci-fiand the

works of H.P. Lovecraft together. Fortunately,
though, thisvirtual equivalent of Snail Porridge is
rather pleasant.

Putting the presence of Lovecraft's most famous
creation aside for one moment, mechanically,
Magrunneris comparable to Valve'singenious puzzler
Portal. The action takes place in a series of test-
chambers, ostensibly designed to find the most
talented user of Magtech, the primary energy source
designed for space exploration.

Needless to say, it doesn't quite go to plan once
Cthulhuknocks his weighty fist onto the door of reality
and the main character, Dax Ward, must instead use
his magnetic talents to escape the facility ratherthan
complete it. If this premise sounds familiar, that's
because itis; the difference is that the malevolent Al of
Portalis replaced by a malevolent god with an octopus
foraface.

While Cthulhu may be the headline
act, the puzzles are the stars of the show.
Dax’s MagGlove can reverse the polarity
ofasetnumber of objectsin the world,
represented by red and green lights.
Magnetismin Magrunnerworksinan
inverted sense, with alike colours
attractingand opposing colours

repelling. This technique can be used to create
makeshift elevators, projectilesand so on.

Magrunner spins this mechaniciningenious ways.
Some puzzles involve collecting enough objects from
various corners of a chamber, and then giving them
the same polarity to exert enough force to catapultan
objectacrossachasm. Others require creatingachain
reaction of magnetic effects, reversing polarities of
several objects multiple times to create a makeshift
bridge. It'swell paced, too. Justwhen the game seems
torunout of ideas, it give you the ability to place your
own magnetic objects, opening up awhole new
avenue of puzzling possibilities.

Magrunner'sonly trouble s its lack of polish; both
the scriptand voice acting vary dramatically in their
quality. The game’s bizarre antagonistis also so
badly portrayed thatit's actually quite amusing.
Furthermore, the initially beautiful test-chambers
make a sensible but disappointing drop in aesthetic
qualityafterthe first third of the game, and some of the
later puzzles are downright fiddly.

Lastly, while we like Cthulhu, the game
would have benefited from having more
of anidentity of its own, rather than this
composite personality. [t may have some
great puzzlesandblend some interesting
% ideas, butMagrunner’'samalgamated
novelty wears off by the end.
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(5ood gods

DIVINE
Charming, novel
approach to

god games

& peviuisH
Too many
resources,
not enough
conseqguences

THE KNOWLEDGE
Price £6.99inc VAT
Publisher Abbey Games

Developer Abbey Games

Website
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here are fewfeelingsin gamingas pure as the
first few minutes of a god game - those initial
moments whenyou're presented withan
empty landscape and the loose, wet clay with
whichyou'llsculptyourworld. Reus pitches those first
moments perfectly.

Beginningwitha 2D, cross-sectional view of a
barren planet, youwake four elemental giants — Rock,
Ocean, Forestand Swamp -and set themtoworkina
frenzy of world-forging. Ocean batters the ground with
his claws, the resulting hole swirling with rich, life-
giving water, which moisturises the nearby landscape.
Forestand Swamp then fertilise these moist lands
with verdant flora, and Rock pulls mountains from the
ground with his enormous stony fists.

God games are about mighty decisions and mighty
consequences, and Reus’ early stages perform this
dancewell. Fromthere, however, the game changes
course, and the resultis agod game that doesn't feel
quite as godly as you would expect.

Oncethe basicworld isformed, you
can access resources that encourage
settlerstoarrive. Soon they begin
construction projects, such as schools
orgranaries, which require resources,
suchasfoodandgold,. Spaceis limited,
soyou need to be creative by placing
specific, symbiotic resources next to

each other, or using one of your giants’ many powers to
‘transmute’ a resource, such as a blueberrybush, into
something more bountiful, suchasanapple tree.

This means that Reus is less about harnessing the
power of the elements to forge a mighty world, and
more about micromanaging plants, animals and
minerals. Forthe most part, thisis compelling
enoughinterms of play structure. Watchinga
settlement growand flourishasyouincrease the
resource density of the surrounding countryside is
both funand rewarding.

However, the only real consequence of unlocking
resources and completing projectsis, well, unlocking
more resources. Settlements only have two end
states; eitherthey continue to flourish, or they become
greedy and start warring with other settlements and
attacking your giants, atwhich pointyou're forced to
destroythem. Thereisn't nearly enough complexityin
the behaviour of settlements to create unique worlds
and scenarios. There are vast numbers of resources,
but the variety of feedback you receive
from placingthemis narrow.

Still, Reus certainly grows onyou, and
with such a dearthin God gamesat the
moment, Reus’ charming presentation
and unanticipated depth still make it fun
to play, despite its flaws.
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Rick Lane

4A

Rick Lane illuminates the
tech behind Metro: Last
Light — one of the year’s
best-looking games

espite only being developed bya

handful of people, the eponymous 4A

engine, created by Metro: 2033 and

Last Light developer 4A Games,
rivals the very best that the heavyweights of
graphics development have to offer. Infact,
in certainareas, it could be argued to
surpassthem.

Oles Shishkovstov is the co-founder and
lead engine programmer at 4A Games.
Based in the Ukraine, both the company
andthe enginewere formedin 2006 asa
consequence of Shishkovstovand 4A's other
founder, Oleksandr Maksymchuk, leaving
GSC Game World, which developed
STALKER: Shadow of Chernobyl.

After spending years struggling to
program with GSC’s atmospheric yet clunky
X-Ray engine, Shishkovstovwanted to build
an engine with which you could work quickly.

‘Our goalwastoiterate faster than
others, explains Shishkovstov. ‘This means
truly dynamiclighting, in-game editing and
no map compilations or other processes
that take more thana second to complete.
We wanted to differentiate ourselves with
something unique.’

Asitturned out, the engine didn’tbecome
known for speedy iteration, but for its ability
to produce intensely detailed environments.
The 4Aengine made animpressive debutin
Metro: 2033. Its many features included an
advanced lighting system, sporting
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particularly beautiful spotlights, and
supportfor several types of anti-aliasing,
the highest settings of which will still
challenge today’s machines. Italso
implemented parallax mapping onall
surfaces, giving its world of caves and
subwaytunnels arealistically roughand
bumpy look, and volumetric fog to lend
those tunnels an eerie atmosphere.
Creating the post-apocalyptic world of
the Metro involved using the mostadvanced
graphics technology available, buta few
comparatively simple tricks also heightened

COMPELLING LIGHTING ISN'T
JUST ABOUT THE LIGHTS; IT'S
ALSO ABOUT UNDERSTANDING
THE ILLUMINATED MATERIALS

theimmersion. One of these involved the
Metro series’ mosticonic feature - the gas
mask. ‘From atechnical point of view, it was
really easy,” says Shishkovstov. ‘It'sakind

of post-process shader that’s affected by
surrounding lights as well as the gameplay
state.’ Yet what effectively boilsdowntoa
screen overlay has adramatic effecton

how the player perceives theworld. The
mask mists up as the player struggles for
breathin Moscow’s poisoned air, and cracks
whenitreceives damage, highlighting the

Theinteriorsin Last Light show
thedramaticincreasein colour

fragility of humanity’s continued existence
after Armageddon.

While Metro: 2033 looked incredibly
advanced in certain areas, though, there
were other aspects to the 4A engine that let
it down. Character models and animations,
particularly monster animations and human
facialexpressions, were alittle unconvincing,
and the game generally lacked colour. The
sequel, Metro: Last Light, aimed to fix both
these problems and improve the 4A engine
in everyotherareabesides.

‘We spent a lot of time on optimisation.
We rewrote almostall the
shaders; almost every
effect was reimplemented
in higher quality’, says
Shishkovstov ‘Whatwe
tried toachieve thistime
was toimprove the quality
of every pixel, while still
maintaining performance similar to the
level of Metro: 2033

Inthe end, Last Light surpassed 2033in
terms of its performance. One of Last Light's
biggest changes was a complete overhaul of
the lighting model, which may seem alittle
odd given that Metro: 2033's lighting was
one of its strongest assets. But creating
compelling lightingisn’t just about the lights
themselves, it's also about understanding
the materials that the lightilluminates.
Techniques that affect lighting of materials




include specular highlights (bright dots of
lights) on smooth surfaces, and screen-
space ambient occlusion (SSAQ), which
affects translucent surfaces such as skin.

‘The material systemwas enhanced as
well,” Shishkovstov points out. ‘For example,
specular power could now be controlled by
both material properties and light, which is
totally unrealistic from the physics
standpoint, but gives more control to artists.
The humanskin gotits own treatment.
Screen-space reflections are far from being
physics-based aswell, but they greatly
complementthe lighting model.’

The idea of tweaking the engine so that it
lends greater controltoartistsisarecurring
themeinthe changes between 2033 and
Last Light. Shishkovstov particularly
emphasises this effect on the subject of Last
Light's weather, particularly the rainstorms,
through which the player must battleinthe
latter half of the game. ‘Give more controls
toartists,” Shishkovstov states bluntly. ‘In
Metro: Last Light, we added gazillions of
controls everywhere, and expanded the
abilities of artists to do something
exceptional that programmers never
evenimagined was possible.’

Theartist’'shandisalso clearly
perceptiblein Last Light's use of colour.
While 2033 tended towards the browns and
greysthatarealltoo commoninthe FPS
genre, Last Lightis much moreliberalinits
use of reds, greens and blues. Shishkovstov
explains that balancing colour with realism
is difficult, and requires a deft hand. ‘Making
thegame greyor brownisaneasywaytoget
into “believability” territory. Making it more
colourful means much more work if you
wanttostayinthatterritory.’

Theresultisagamethat’s more realistic
and more artistically interesting. But there’s
one areainwhich there hasbeen nochange
-scale. For the most part with the Metro
games, the 4A engine only needs torender
corridorsand enclosed spaces, so
movement through larger environments
tends to be strictly regulated.

Onthe subject of 4A's rendering capability,
Shishkovstov states that ‘our worlds are too
detailed, but the scope and spaceis due to
gamedesigndecisions, ratherthana

Ironically, it'sat nightthatthe
4Aengine’s lighting engine
really showsitself off

The Nosalis Monsterin 2033

The 4AEngine has some of the best-looking
spotlightsingaming

technical limitation’. Certainly the Metro
games have so far opted for detail over
scope, but whether the engine can bring that
level of visual quality toan open-world game
isyettobe proven.

However, Shishkovstovis very clear about
the future of the 4A engine, which seems to
involve further refining what the engine
already doeswell. Alongside working on
globalillumination, 4Ais alsoimproving
locomotion of Alagents and subsurface
scattering - anothertechnique for creating
betterinteractions between lightand

ANALYSIS

LastLighthas some moderately sized environments,
butwhetherthe4A engine canrenderlarge
environments remains unptoven e

3
Theincredible stormsin Last Light were the result of
artistic freedom, rather than technical prowess

translucent surfaces. This could translate
into more realistic-looking characters,
suggesting the next 4A game will continue
along the same storytelling rails.

‘Basically, we're shifting from current-
gen consoles to next-generationones,’
Shishkovstov says. Given how all 4A’s
games to date use the current generation
of consoles as the lowest common
denominator, and canstill challenge even
the most powerful hardware in their PC
versions, this is very exciting news indeed.
Prepare your eyeballs.

October 2013 H 87




ff Harris

Behind the trade show booth

oralongtime, I've heard US-based
developers extol the virtues of gaming
and consumer tech trade shows such
as GDC, E3and PAX. Theytalk about
how it's a fantastic way of getting feedback,
talking to gamers, generating excitement
aboutyour game and attracting press
coverage. The consensus always seemed to
be that attending shows was a part of game
development, and thatanyone important
hasabooth at these shows. I've always been
extremely scepticalabout thisview.

I recently exhibited ata show for the first
time (I showed Democracy 3and Redshirt
at Rezzed In Birmingham), so | eventually
decidedtotryit, but let metalk you through
my anti-show logic first.

Evenindie game developers need to pay the
bills. No, we aren'tjust initforthe money, but
we have to pay back development costs, buy
foodandturna profitifwereto carryondoing
the jobwe love. The idea of going to a showand
watching people play your game sounds cool,
butdoesitreally make anyfinancial sense?
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Theanswer depends onafewfactors. The
cost of a booth willvary dramatically, but
you're talking about thousands, not hundreds,
of pounds fora booth, and that's without any
‘swag’ thatyou might be giving away, such as
badges, posters, t-shirtsand so on. You also
need toadd the cost of a hotel foryou and
anyone elsewho'll be manning your booth,
plus the cost of getting there - travelling to the
USAis another huge cost forme. Suddenly
the cost of attending a trade show can give you
very little change out of £10,000.

Compared to the marketing budget of a
big budget triple-Agame, you might think ‘is
thatall?, butthisisa lot of moneytoanindie
developer. Ifyou attend three shows to
promote the game, that's the costof hiringa
junior coder forayear. Awhole year'swork for
someone meansa lot of newfeatures, ora
shorterdevcycle. Canattendingafewtrade
shows be a betterinvestment? Maybe.

[t really depends onwhyyou do the show,
and everyone has different motivations. For
some, it'sallabout the press; they want the big

magazines and websites to notice their
game. They know that those journalists will
bewalking pastthe booth at some point. The
theoryis thatthe huge audiences behind
justify the show's expense,
ifthe games get coverage they otherwise
wouldn't receive.

Forotherdevelopers, shows are about play
testing. Nothing tells you more about the
playability of your game than watching 100
total strangerstryitinfrontof you. For some
devs|spoke to, it'sabout morale - getting the

those sites will

team togetherwith a big booth with some big
screens showing the game is motivational.
Personally, I think an all-expenses trip to the
Bahamas might be betterfor morale, and
possibly cheaper.
Afewdevelopersalsoclingtothe idea
thatthey'llactually sell copies of the game
because afewthousand gamers saw itat the
show. | love statistics, and | can tell you that
thisis possible, but extremely unlikely. Unless
every single visitor buys your game (at full
price), or recommends itto someone else,



you're unlikely to ever make a profit that way.
Personally, | think the shows only make sense
if you combine all those factors together.

Sowhatwas my experience? Firstly, it was
nerve-wracking. | showed off two strategy
games, one of whichiis billed as ‘the most
complex political strategy game ever made'.
Would people play that ata games show?
When there are big screens playing video of
explosions, people dressed upas game
charactersand music blasting, isanyone
going tositthere, contemplating taxes and
interest rates?

Pluswe had other concerns. What if
the games crashed or hung? What if
theyjust didn’trun onthe supplied
PCs?What if attendance was really
low?What if, rather than a morale-
booster, thiswas a morale-crusher?

Asitturned out, these worries were
allunfounded. The games ran on the supplied
PCs, and people did try the games - our
concerns about people being disinterested
were overwithinaround two minutes of the
doors opening. Feedback was very positive,
the gamesdidn't crash, and both myselfand
the Redshirt developer spenttime talking to
journalists, who expressed aninterestin
covering both games. Itwas prettymuch a
win forus, despite the costs.

However, there are also issues that no
one everwarnsyou about. Firstly, there was
nowhere forustositdown. Thisisn'ta big deal
whenyou're 18, butI'm 43 now. I'm not used
tostanding foreight hours a day. It's tiring.
Secondly, we were next toan annoying loud
booth. ltwasn'tjust loud, but like everything
else attrade shows, itwasalsoirritatingly

repetitive. [fyou satand played Democracy 3
for 15 minutes, itwould bug you. Imagine how
we felt after eight hours a day for two days.

Thirdly, it turns out that people really love
badgesand leaflets. Infact, we ran out of both.
linitially thoughtwe might look silly because
we had ordered too many. Wrong!

Issue number four-youdon'tgetto see the
show. Youwould imagine that with two days
and eight hours a day, youwould find time to
seethe show, but no.knewthe cafeteria
prettywell, and I knew the booth lwas
manning verywell, but | only managed to play

just one other game (Surgeon Simulator,
which | then bought the next day). Thatwas the
only time (the last part of the last day] that | got
to see whatallthose thousands of gamers
had cometo see.

[ learned an enormous amount from doing
my first show. One lessonwas that people
need verylittle encouragement to come and
playagame. Ascreenandanemptychairis
allittakes. We probably had it about right with
two games and four PCs —any more, andwe'd
be paying forempty seats. | also learned that
people love badges, and thatI'm notasyoung
andfitaslusedtobe.

Most of all, though, I learned that the games
were playable. | had worried massively that
the tutorials needed to be more obvious, and
that!'d need towalk people through the basic

concepts, buteveryone seemed to ‘get’ the
games right away. Watching people play the
games reassured me massively about the
user-friendliness of the GUIs. My initial plan
had beento stand there and film people
playing them, for later review, but that became
futile. There were too many people, the lights
were too brightand we were talking to people
toomuch. Lesson learned.

Surprisingly, italso turned out that most
people were very happy to be interrupted
while playing - for the developerto say ‘you
mightwant to click here, or try this function

and soon’. Gamerswho attend shows

are happy to be chatty to the developer,

whereas | thought that sayingwho |

was and why was there might come

across as showing off. | also learned

thatlong-sleevedt-shirtsare too hot.

Would | doatrade showagain?|

think Iwould. ltwas a positive experience for
me, especiallyas | can nowgo forewarned as
towhat | did wrong last time. Togamers, I'd
say, please keep coming to these shows,
please try our games, say hello (we're chatty
people!) and, most of all, don't be surprised if
we look tired. GPG
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Jim Killock

The porn wall

Internet filters that are on by default could result in us sleep-walking
into censorship, says Jim Killock

avid Cameron has launched the UK

towards whatwe might call ‘nudge

censorship’, aftera speechinwhich

he announced new measures,
which he claimed were aimed at protecting
children. Should paedophiles be allowed to
use Google to search forimages that show
crime scenes, asked Cameron? Companies
must do more, he said. And, he added,
children must be protected from accessing
pornography. Additionally, possession of rape
porn must be criminalised.

Why address these threeissuesinone
speech?Afterall, he admits two of the
problems ‘are very distinct and very different’,
inrelationto parentalfilters and child abuse
images. He said, ‘Both the challenges have
something in common; they're about how
our collective lack of action on the Internet
has led to harmfuland, in some cases, truly
dreadful consequences for children.’

Perhaps the reason was to beef up his
story,and to make people more open to the
idea of clamping down to protect our
children. Enter the mental frame of banning
dangerous and appalling Internet material,
and applying thatidea to everyday
inappropriate material seems so much
more natural.

SEARCH ENGINES AND CHILD
ABUSE IMAGES

Cameron proposed to persuade search
engines to ban the use of certain ‘depraved’
searchterms. Unpublished evidence
appears tosuggest that ‘casual searching
for paedophile material might be a point
where paedophiles could be deterred
frominvestigating and developing their
predilection. Therefore, Cameron’s
supporters claim, stopping such searches
fromaiding people to find the images, and
alsowarning them about what they're doing,
could be an effective help.

90 M October 2013

Prime Minister David Cameron and Devizes MP Claire Perry have pushed for ‘default on’ contentfilters, which will be

implemented atthe ISP level

There are counter-arguments, which note
thatthe terms could be used forresearch,
criminalinvestigations and even by people
seeking help. On a practical level, nobodyis
sure how often such terms are really used
and how much materialis really available
through searches. However, I think it's likely

tobeverysmall, asit's removed when search
engine companies become aware of it.

Many child protection experts are scathing
about the plan. Jim Gamble, the former
head of the Child Exploitation and Online
Protection Unit (CEOP), rubbished it,
reminding the media that most paedophiles
lurked on darknets and peer-to-peerfile-

sharing networks. The balance is attack the
root cause, invest with new moneyinto child
protectionteams, victim supportand policing
ontheground. Let's create areal deterrent,
nota pop-up that paedophiles will laugh at,
he told Radio 4's Today programme.

Tracy Edwards MBE, another former
CEOP official, disputed
claims from Cameron and
Devizes MP Claire Perry
that CEOP is better staffed
and resourced. Inour
sister publication PC Pro
in July, she said: 'CEOPis
haemorrhaging people at the

moment ... People are just leaving because
they are under-funded and under-supported.
Whenyoujoin CEOP, it's notjustajob, there's
arealsense of purpose. The job these people
dois sohorrendous thatyou have to know
thatwhatyou're doing is actually leading to
something. There are a lot of very unhappy
peoplethereatthe moment.

Photo of Claire Perry by Anthony von Roretz



The consensus seemsto be that policing
UK criminals, tackling money laundering
where criminal gangs are sellingimages,
and persuading overseas governments to
speed up site takedowns from days to hours,
are the key measures for which we should be
pressing. All of these are actions for the
government, and were conspicuously absent
from Cameron’s speech.

PARENTAL FILTERS

Cameron’s speech also made no mention of
the breadth of material to be blocked in his
‘defaulton’ parentalfilter proposal from the
biggest fourISPs. He also didn't mention the
implicit reversal of government policy he and
Claire Perry have been making, apparently
without tellinganyone in the Cabinet. Last
year, in December, the government decided
to pursue ‘whole home’filters for parents,
buttoavoid bringing adults who didn't need
themintoa ‘censornet. It said:

‘The governmentis nowasking all Internet
service providers to actively encourage
people to switch on parental controls if
children are inthe household and will be
using the Internet. This approach should help
parents make use of the available safety
features without affecting Internet users
aged 18 and overwho can choose not to set
up controls.

‘The governmentis urging providersto ...
configure their systems to actively encourage
parents, whethertheyare new orexisting
customers, to switch on parental controls.
The government believes providers should
automatically prompt parents to tailorfilters
tosuittheirchild’s needs e.g. by preventing
accesstoharmfuland inappropriate content.”

Cameron’s speech changed the position,
toenabling ‘home network filters  during
your broadband setup by default. 'We need
good filters thatare preselected tobe on, pre-
ticked unless an adult turns them off, and we
need parents aware and engaged in the set-
ting of those filters, he said. ‘By the end of this
year, when someone sets up a new broad-
band account, the settings to install family-
friendly filters will be automatically selected;
if you just click next or enter, then the filters
are automaticallyon.’

According to Cameron, the filters ‘will
coverany device connected to your home
Internet account; no more hassle of
downloading filters for every device, just one-
click protection. One click to protect your
whole home and to keep your children safe”.

Criticalissues, including what information
ISPswill record, which categories they
propose blocking and what non-web services
may be blocked, haven't been detailed by
ISPs or the government. However, from
conversations with ISPs and by looking at
TalkTalk’s system, we can construct the type
of 'userjourney withwhich you'll be faced:

‘Parental controls’
Doyouwanttoinstall/enable parental
controls?

yes
[ |no

[next]
(2) Screen two [if you have left the box ticked]

‘Parental controls’
Doyouwantto block:

pornography
violent material

extremist websites
anorexia and eating disorder websites

suicide-related websites
alcoholand drugs
smoking

web forums

social media

gaming

web blocking circumvention tools

You canopt backinatanytime

Cameron and Perry seem to be hoping to
sleepwalk people into censorship. Ifyou
follow the simplest journey, you'llenable
blocking and, when faced with a list of
unpleasant material, many may think that
filtering such websites is actually a good idea.

OPINION

In practice, we know thatfilters block
much more than the bad stuff,and don't
block all of the areas you might wantto
avoid. lt'simportant that parents understand
thisissue as they enable filters. This process
seems to suggest parents might not really
engage with what they're doing.

Ifyou sell jewellery (and maybe tobacco
pipes), runa pub (alcohol), perhapsruna
Nikon camera club (forums), a Linux coding
site circumvention tools) oranonline
games company (gaming), you should be
worried about a large numberof adults
enabling filters without understanding
why. Those people may not switch the
filters off again, and you may find yourself
losing market share. Even light swearing
can potentially resultinfilters catching
yourwebsite.

You may be worried about having
conversations where you have to persuade
your partner thatdisabling filtersisn't the
same as ‘wanting porn’.

Thisisamajor reason why groups such
as Safer Media and Media Watch started
pushing for ‘defaultfilters' It looks as
though theyvery muchwantfilters to
create social dissuasion from accessing
pornographyin general,whichisavery
differentargument from helping children
to avoid inappropriate material.

Of course, once categories and filtering
are firmly established inthe network,
pressure may well come for stronger
defaults, and widespread compulsory
blocking. Ifthis happens, they will find allies
inthe Daily Mail, no doubt, whose opposition
tothe Nanny State seems to stopwhen
thereis a possibility of demanding new
controls on Internetfilth. It still helps to sell
papers, afterall. GPG

JIM
KILLOCK

is executive director of
campaign organisation

The OpenRights Group
(www.openrightsgroup.org)

FF [@jimkillock
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BUILD AMINI
GAMINGPCFOR£3933

Ever wished your PC was smaller? Antony Leather shows you how
to build a pocket rocket that's just as fast as a full-sized PC

e might have a fantastic choice of well-built enthusiast PC
w casesthese days, butthey're also often large and

cumbersome. Theytake up lots of desk or floor space, they're
apaintocarryto LAN parties and, since so few of us use more than two
PCI-E slots now, for many people, there seems little pointin having a
full-sized desktop. Thankfully, there is a very easy way to build a small
PC without compromising on performance.

Mini-ITXmotherboards have been around foryears, but have recently

undergone arenaissance. They're now just as overclockable as their
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full-sized counterparts, andinclude many of the same features too,
such as overclocking capabilities, PCI-E graphics slots, SATA 6Gbps
ports, USB 3 portsand headers, and even on-board WiFiand Bluetooth.
Historically, cases have been another stumbling point too, but there
are now several available that have room notjust for a high-end air-
cooled system, butawater-cooled one too. Inthis article, we'll be taking
alookatallthe gearyourneedto build a budget-conscious mini-ITX
gaming system, how to build it step by step and covering alternatives so
thatyou can mixand match the components to suityour needs.



CUSTOMISATION

WHAT'S INSIDE?

THE CASE: BITFENIXPRODIGY

While the Prodigy is much larger than your
typical mini-ITX case, it's incredibly versatile.
Thekeyistoremovethe
internal middle
harddisk
enclosure. Ifyou're
aimingforanair-
cooled PC, the
Prodigy then has
room for large
graphics cards,
plentyof hard disks and

SSDs, and practicallyany CPU cooler. You can
use a standard-sized PSUtoo, although we
suggest sticking to 140mm-deep models.

Water-cooling enthusiasts have also
snapped itup. You can fitadual 120mm-fan
radiatorin the roofand, ifyou remove the
second hard disk enclosure, you can evenfita
200mm-fan radiatorin the front—more than
enough to cool powerful hardware. Removing
the bottom hard disk bay means that there’s
room fora pump here too. Out of the box, two
120mm fansareincluded, but there are plenty
of additional fan mounts too, providing room
foranall-in-one liquid cooler.

It'svery customisable too. It's currently
available in avariety of different colours, with
the option to mixand match sections, and opt
for mesh-fronted or solid colour-fronted front
panels. There are also side window panels
available forlessthan £10, and there are even
foam silencing and fan filter kits too.

We've chosen the Passion Red model,
which has a solid front, as we're using mid-
range hardware and anall-in-one liquid
cooler. However, ifyou're relying solely on air
cooling, a mesh front panelwill allow for
much more airflow.

ALTERNATIVE

Cubitek's Mini Cubeis a little more
expensive than the Prodigy, and it has no
fans as standard either. However, it's much
smaller and still has enough room to house
astandard PSU, 280mm-long graphics
cards and 150mm-tall CPU coolers.

THE CPU: INTEL CORE [5-46/0K

Intel's new Haswell CPUs might not build on
the overclocking headroom of their lvy Bridge
predecessors, but they're faster clock for
clock and still offer great value for money. As
our LGA1150 mini-ITXmotherboard of choice
sportsanIntel Z87 chipset, it's a no-brainer
choice to opt fora K-series modeland dabble
in some overclocking.
It sports four physical
coresanda
maximum
Turbo Boosted
frequency
of 3.8GHz.
InourMedia
Benchmarks, it'sthe
fastest non-hyper-threaded
CPUwe ve tested, and it's also noticeably
fasterthanthe likes of the Core i5-2500K and
Corei5-3570Kin Cinebench R11.5. Our retail
sample managed to overclock to 4.3GHz with
no manualincrease involtage too, requiring
justa multiplier hike to see a 500MHz boost in
clock speed.

ALTERNATIVE

If you doalot of video editing, 3D rendering
or other tasks that benefit from having as
many CPU cores as possible, the Core
i7-4770K will likely be worth the extra
investment. Expect to pay a premium of
around £100 for the privilege, though.

THEMOTHERBOARD: MS|/8/

There are plenty of enthusiast mini-ITX
motherboards around at the moment, asyou
cansee fromthis month's Labs test. However,

one stood out as striking the best balance
between overclocking, features and price.
MSI's Z87i has a great layout, with many of the
important connectors located at the edge of
the PCB. Italso has on-board WiFiand a great
EFI, which makes overclocking hassle-free.

We managedto overclock our Core
i7-4770Kto 4.6GHz with comparative ease
using this board, and the inclusion of a clear-
CMOS button will help with overzealous
overclocks too.

Best of allis the price. It costs just £104 inc
VAT, making itone of the cheapest enthusiast-
orientated mini-ITXmotherboards we've
seen. This makes it £40 cheaperthan Asus’
/87i-Proand nearly £100 less than Asus ROG
model, the Maximus VI Impact.

ALTERNATIVE

Ifyouaren'tfussed about overclocking
and won't be opting for a K-series CPU,
then you can save yourself some cash by
buying a motherboard with an H87 or B85
chipsetinstead.

IR S

PATRIOTVIPERBLACKMAMBA

We've found that Haswell CPUs see some
sizeable benefits from using fast memory - up
to 20 per centin some cases in the move from
1,600MHz to 2,400MHz.

Seeing as Patriot’s 2,400MHz Viper Black
Mamba 8GB kits only £65 now, which is barely
any more than standard 1,600MHz memory, it
makes sense to spend a little more for the
extra performance.

ALTERNATIVE

If you need more memory, opt for G.Skill's
TridentX 16GB 2,400MHz kit, which offers
greatvalue at its price of £145.
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THE GRAPHICS CARD:
MSIGTX760 TWINFROZROC

Inordertoimpress us, a graphics card needs
great performance out of the box, a quiet but
effective cooler, a decent price and, preferably,
some overclocking headroom. MSI's GTX 760
Twin Frozr OCticks every box. Aswellas
looking the business, it sportsa 4 per cent
factory overclock. However, the uprated
circuitry meant we could apply a massive
overclock, boosting the core frequency to 20
per centand the memory by 27 per cent above
standard GeForce GTX 760 2GB frequencies.

Here, itwasn't far short of matching a stock
speed GeForce GTX 770 2GB, yet the cooler
remained pleasantly quiet, while stillLkeeping
the GPU temperature well within its limits.
The GTX760 Twin Frozr OC might be the single
most expensive itemin our PC, but it's fast,
copeswith most gamesat2,560x 1,600 and
it's quiet too.

ALTERNATIVE

While it might be a last-generation graphics
card, Nvidia's GeForce GTX660 2GB can
stillhandle allour game tests at 1,920 x
1,080. It costs less than £160 too —a
saving of nearly £60 over the GTX760

Twin Frozr OC.

THE CPU COOLER:
ANTECKUHLFRH20920

Thereign of gargantuan air coolers has been
waning for some time, almost entirely due to
the invasion of all-in-one liquid coolers. The
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reasonsare clear; they offer fantastic
performance, can often fitinto small spaces
and cost much less thana custom water-
cooling kit. Many offer software fan control
too, enabling you to customise fan speeds
based on temperature, soyou can enjoy
blissful quietifyou aren'tdoing anything
demanding. Most cases these days have rear
orroof 120mm fan mounts too, so installing
the coolers is usually straightforward.

You also have the benefit of being able to
directyour CPU’s waste heat directly out of the
casevia theradiator, instead of it splaying out
intoyour case first. There are severalvery
goodall-in-one liquid coolers around at the
moment. While Corsair’s H80i offers fan
controland excellent cooling, Antec’s Kiihler
H20920just pips it to the postin terms of all-
round value formoney and performance. It
usesa full-height single 120mm-fan radiator,
andis equipped with two fans thatworkiin
unison to create substantial airflow, especially
onthe cooler’s Extreme setting.

ALTERNATIVE

Thermalright's True Spirit 120M costs just
£25, and is still a great cooler if the Kiihler
H20920's price tag is a little steep for your
budget. If you're going all out, though, and
want to make use of the Prodigy's dual
120mm fan mountin the roof, Corsair's
H100iis an awesome choice, although it
will set you back around £100.

THE SSD: SANDISKULTRA
PLUS2566GB

Forthe budget-conscious
enthusiast, a hard disk
will still represent
the bestvalue for
money and cost per
gigabyte. However, an SSD
bootdrive will make a massive
difference to Windows start-uptimesand
system responsiveness. SSDs are silent
too, and take up far less space than hard
drives, making them the ideal choice fora
mini-ITX system. For this job, we can highly
recommend SanDisk’s Ultra Plus 256GB.
Despite offering a quarter of a terabyte of
space, it retails for just £125, meaning that
it sportsa cost per gigabyte of just 52p.
However, it still manages to offer great
performance, recording sequential read and
write speeds of 498MB/sec and 440MB/sec
respectively. Thisisn't quite as fast as the best
SSDs available, butyou'll be saving a packet in

ALTERNATIVE

If you're after an SSD with even more
speed, then Plextor's M5 Pro 256GB
currently receives our vote. It managed
sequential read and write speeds of
525MB/secand 443MB/secinour tests. It
costsaround £30 more, though, soif you're
onatight budget, this cash could be better
spentelsewhere.

SHOPPING LIST

CPU Intel Core i5-4670K £187 www.ebuyer.com
Motherboard MSI Z87i £117 www.overclockers.co.uk
Case BitFenix Prodigy £70 www.overclockers.co.uk
CPU cooler Antec Kiihler H20 920 £84 www.specialtech.co.uk
Memory 8GB Patriot Viper Black Mamba 2,400MHz £66 www.overclockers.co.uk
Graphics card MSI GeForce GTX 760 Twin Frozr OC 2GB £216 www.overclockers.co.uk
SSD SanDisk Ultra Plus 256GB £125 www.ebuyer.com

Hard disk 17B Seagate ST1000DM003 £49 www.scan.co.uk

PSU BeQuiet Pure Power L8 530W £68 www.overclockers.co.uk
Optical drive Asus DRW-24B5ST £17 www.cclonline.com

| ToTAL] €999 |

Windows 7 64-bit OEM

i i Phobya LED lights
Modding accessories = -
BitFenix Alchemy cables

Operating system

£71 www.scan.co.uk
£7 www.aquatuning.co.uk
£15 www.overclockers.co.uk
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the process. We find that 256GB hits the sweet
spotinterms of capacity; you'll soon use up
128GB onceyou've installed Windows, some
programsand a fewgames.

THEHARD DISK: 1TBSEAGATE
BARRACUDAST1000DMO03

Usingaharddiskis entirely optional,
especiallyaswere using afairly sizeable SSD,
and many people use network-attached
storage (NAS) boxes now. However, if you have
gigabytes of photos, videos and otherarchived
data thatyouwantto store in this PC,
4 you'll probably need a little more
:‘;., 2, space.As 1TBSSDs are
stillexpensive, a
hard disk is the way
togoforlargescale
file storage.
Thankfully, hard disk
prices have settled down after
the Thai floods that wreaked havoc inthe
storage industryafewyears ago, seeing the

ALTERNATIVE

You can, of course, probably get away
without a hard disk if you're usinga256GB
SSD, butif you need alot more storage
space then a 3TB Seagate drive can be
bought for £90.

REMOVE THE HARD DISK CAGE

To use large graphics cards, you'll need to remove the
Prodigy’s middle hard disk cage. It's held in by two clips
and it slides out easily.

costs skyrocket. A 1TB Seagate Barracuda
ST1000DM003 can now be yours for less than
£50, soyou don't need toworryabout running
out of space onyour SSD.

THE PSU: BEQUIET!PURE
POWERL8530W

Most people don't need
monstrous PSUs
any more; you
certainly
shouldn'tbe
eyeingup TKW
PSUs ifyou only
have a single graphics
cardand anoverclocked
CPU. Evenan overclocked systemwith a
GeForce GTXTitan 6GB installed draws much
lessthan 400W at load. Our systemwill be
quite happy being powered by a 500W PSU, so
we've opted for our current Elite list model,
BeQuiet!'s Pure Power L8 530W. It costs £68
and doesn'thave modular cables, but it offers
stable powerand decent efficiency. It'salso
the right size tofitsnugly into the Prodigy’s
PSU mount.

THE OPTICAL DRIVE:
ASUSDRW-24B5ST

Sadly, it's still the case that Windows is
supplied onan optical disc as standard, and if
thisisyouronly PC thenyou'll need an optical

CUSTOMISATION

ALTERNATIVE

If youhave access toanother PG, you can
create abootable USB flash drive toinstall
your operating system using Wintoflash
(www.wintoflash.com). It's easy touseand
will remove the need to install Windows
using the DVD. If you canalso grab the
drivers for your motherboard from the
manufacturer's website, you can fill the
5.25in bay with something more
interesting, such as a fan controller.

drive toinstall Windows.

Assuch, forthe sake

of simplicity, we've )
selected a standard

DVDwritertofill the

Prodigy'ssingle [
external 5.25in bay.

THEMODDING GEAR

We've opted fora couple of extras to spruce up
our PC. We've used BitFenix's Alchemy cable
extensions, sowe can hide the bare cables of
our PSU. We've also opted for Phobya LED
lights, which are powered by a 4-pin
Molex connector, and
theyre also self-
adhesive, sotheycan
be placedanywherein
the case.

REMOVE THE TOP COVER

The removable grille at the top will allow you secure the
CPU cooler. Asimple latch holdsitin place and will also

enable you to line up the optical drive from behind too.

INSTALL COOLER

We've opted to have the radiator exhausting air from

the case, so we've mounted the fan underneath first

before installing the radiator in the roof. Use the rear of

the two fan mounts to make room for the optical drive. m
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CUSTOMISATION

INSTALL COOLER MOUNT
AND CABLES

Install the CPU and cooler, the memoryandall the
necessary cables to the motherboard outside of the
case. Doing these jobs when the motherboardis
installed can be fiddly due to the tight confines inside.

REMOVE FRONT FASCIA

The case will have a blanking plate over the 5.25in bay
out of the box, and you’ll need to remove the front fascia
touninstallit. Four clips around the edge of the fascia
willenable you to prise it off.

MOUNT MOTHERBOARD

Take care with the CPU cooler tubes, and thread
theminto the case so theyaren’tunder a lot of force.
Don’tforget to mount the I/0 bracket, and route

any cables through the cable-routing holes, before
installing the motherboard.

INSTALL OPTICAL DRIVE

Replace the front fascia and slot the optical drive in
place -it's atight fit between the optical drive and
CPU cooler. If your power and SATA cables can’tbe
squeezed into meet the drive, you can relocate the
cooler’s radiator to the rear fan mount.

INSTALL SSD

There’s room for two SSDs in the side panel. They
screw into place from underneath. When you replace
the side panel, be sure to route the lower SATAand
power cables through the PSU mount, or you might find
the side panelwon't close.

INSTALL HARD DISK

There are two free 3.5in mounts at the front, so
installyour hard disk in one of them, making sure the
connectors point to the far side of the case to make the
cabling look tidy.

CONNECT CABLE

EXTENSIONS

We've opted for 24-pin ATX, EPS 12V
and 8-pin graphics card extension
cables. Connect these to your PSU, then
thread them through the relevant cable-
routing holes.
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INSTALL PSU

Feed your PSU into the mount, taking
care to thread the cables into the case so
they don’t block the way. The left-hand
side provides a handy place to tie upany
slack, of which there will be plentyif you
use extension cables.

MOUNT GRAPHICS
CARD

There should now be ample for your
graphics card, but make sure to fit the
power cablesfirst, as thereisn’ta lot of
roomaboveit.

INSTALL LIGHTS

The finaltouch is to add your lights. We
chose to mountthemaround the edge
of the PSU cage, illuminating the
graphics card, but as they're self-
adhesive, you can mount them pretty
much anywhere. GPG



TURN YOUR IDEAS
INTO CASH.

NEW!
How to build a
shop for free
Let Amazon ship
your stock
Build your
own app

LANNING
IS’tart abusiness that plays to your strengths

BUILDING

Create a website and master Google rankings

MARKETING
and mMaxe i

Find customers

ON SALE NOW | e

To order direct call 0844 844 0053 or visit www.maghbooks.com
Magbooks cover a range of topics, from IT to Motoring and Fitness to Gardening

ONALL UK
DIRECT ORDERS




FEAnURE T Hit g

GLOHIOUS
YEdRS

CUSTOM PC IS CELEBRATING’
ITS 10TH BIRTHDAY.JOINUS'

IN HAVING A LOOK'ATWHERE
IT ALL BEGAN

ustrywere up justafew pages, it brought ideas such
sly, launching new asvolt-modding cooling fans and installing
chas fan controllers and cold- lights into the mainstream printed press -
athode case lights, specificallyaimed at us. ideas that had previously only been found on
gsof  We'dbeen sharingmodding, tweaking and niche (at the time) websites. A few months
astscenewasnow  overclockingtips on forums foryears, yet the later, Gareth pitched the idea of awhole PC
ake seriously. PC magazines of the day were eitheraimedat  enthusiast magazine to the bignames on the
d been tinkering with computers for computing noobs or IT managers. Wherewas  Dennis board of directors, and they liked it.
ecades by this point, of course, but now our monthly slice of modding, gaming and What then followed were several months
overclocking goodies? of preparation. Market research was
Spotting a gap in the magazine market for undertaken, focus groups were consulted,
something aimed at this new breed of staff were hired and severalideas were
tech heads, PC Pro decided to born, considered and mauled into shape.

rebrand its Gaming section (then ~ Codenamed Project Hotrod inits early
edited by Gareth Ogden) as /n

mag was eventually given
PC Pro Extreme. Taking tom PC, and theteam
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Meettheteam

100

The next stepwas to produce a
mock-up of the magazine with 20
pages, givinga sample of the sort of

contentitwould contain. Ithad a couple
of hardware and game reviews, a bit of news,
anintroductory column, a couple of adsand
aPC-building guide. Allthe contentwas
thenrepeated severaltimestobumpitupto
magazine size, and there was then avirtual
issue of the mag that the team could take
totrade showsand sendto people todrum
upinterest. It's called Issue 0, and you
occasionally find copies of it on eBay.

Therestof theteamwerethenhired, a
bunch of freelancers (including some of the
currentteam) were drafted, and many nights
wereworked inthe rushto getIssue 1 (or
‘Isuue 1" asitwas mistakenly called on the
spine) outthe door.

[twasn'tall plain sailing after then.
Originally pitched as a lifestyle magazine in
the samevein as Mac User, some of the first
fewissues used illustrations onthe cover,
ratherthan hardware photos. They sold
abysmally. Infact, after Issue 3, which had
a coverdevoted to skinning Windows, the

We catch up with the team
from the very first issue

Alook through the list of contributors to
Issue 1 reveals some familiar names,
eveniftheyweren’tinthe topjobs atthat
point. The listincludes our current editor
BenHardwidge, art editor Bill Bagnall,
production editor Julie Birrelland
photographer Danny Bird (the guy who
L= | shootsour fantastic-
looking covers).
However, we thought
we’d catch up with
theguyswhoran
the magazine back
inthedaytosee
whatthey’'reup
tonow.
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Firstcame Issue 0-aprized
collector’'sitemifyou canfindit

future of the magazine was even brought into
question. With Issue 4, we decided to try
something differentand put photos of PC
hardware on the cover, which sold better.
ThenIssue 5featureda full glory shot of

| HorsCOC |
Gareth pGoen
ASSOCIATE EDITOR
Asthe founding editor of CustomPC, I'm
proud to see the magstillgoing strong ten
years later. After editing CPC for almost five
years, | moved into PR, working for Corsair
and, veryrecently, | joined another famous
tech company, Asus. Asalifelong PC
enthusiast, the PCis stillmy hobby,and I'm
stillanavid PC gamer - although, with two
little children, | don’t get much game time
these days. Happy birthday, Custom PC!
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withamustard-coloured cover

some DDR memory, and we realised we'd
nailed it - people wanted PC hardware,
andthat, ratherthanartyillustrationsand
concepts, was what sold the magazine.
We've never looked back since.

Vo
dLEX Watson

STAFF WRITER

IstillrememberIssue 1, unpacking the
first few motherboards to test (and James
blowing a hole in one unfortunate specimen),
andit's greatto see the magis tenyears old.
After editing CPC for twoyears, | started
working on some newideas at Dennis, and
thatbecame ateam creatingapps. It'san
Apple-dominated world, but | took the CPC
approachwithme. I stillhavea PC;it'sina
lovely custom-painted mini Antec P180.



HARDWARE OF THEDAY

Alothas changed in the past tenyears since

we started, and there are some notable
differences between the hardware of that
time and the hardware of today. Aflick
through the firstissue reveals some of the
notable changes. Forastart, all the CPUs
are single-core (this was even before Intel
had told the world it had a dual-core CPU
conceptintheworks), andthey’realsoall
32-bit-thisis the Pentium 4 and Athlon XP
era. This even predates AMD’s Athlon 64,

and there was no such thing as Windows XP

b4-biteither.

All desktop CPUs at this time also still
used the Northbridge as the memory
controller, and some of these memory
controllers, such as the one on the Elite-
listed EPoX EP-8KRA2+, were still single-
channel. Notably, there was also no such
thing as PCI-E at this point - all the
graphics cards use the AGP interface,
and motherboards had a bank of PCl slots.

DANIEL EMERY

Technolog
MEAE rEws

DdNiEL EMERY

GAME TESTS

Imay have departed Custom PC, but the
fun of customising PCs —and playing
games - never departed me. When I'm not
dismantling my system, or playing RTS,
RPS and strategy games [mostly via Steam
these days), I'm one of the BBC's technology
reportersand aproducer onthe News
Channel. However, | willalways have fond
memories of mytime on Custom PC; itwas
loads of fun.

Reporter

Our top-rated GPU was ATI's Radeon
9800 Pro, whichwouldn’t runany of our
currentgame benchmarks, evenwith a low
frame rate, since it predates Shader Model
3.Thisis also well before the days of solid
state storage, so our top storage choice was
a36GB Western Digital Raptor hard drive.

What's also striking is how the looks of
core component hardware have changed.
PC cases might have started to become

InsideanIssue

1reviewPC

- We now pay

more attention
" tocablerouting

JoSh BLODWELL
STAFF WRITER

After leaving Custom PCin 2006, |
relocated to the newand glorious Scottish
Socialist Utopia.

It has been abusytime forall Scots,
deciding how to spend that sweet oil
money. The currentvote s split between
reinvigorating Clyde Shipbuilding, rapid
fabrication orturning Loch Ness into a deep
fat fryer. [Ed: I've missed youand your
inimitable style, Josh!]

ANALYSIS

more interesting than the bland beige
crates of yore, butall the motherboard
PCBs sport the traditionalgreenor
yellow-brown hue.

The same also goes for the visibility of
cablesinthe professionally-built review
PCs. The cables are tied, but they look
surprisingly messy for professional builds
-thisis before the days of cases with large
spaces behind the motherboard tray, and
whenwestillhad to find space for huge IDE
ribbon cables. Standards have clearly
changed.

Below s our top-listed PC spec from
thetime:

CPU AMD Athlon XP 3000+

Motherboard EPoX EP-8KRA2+

RAM 1GB PC3700DDR

Graphics card Connect3D Radeon 9800 Pro
Case Thermaltake Xaser 1112000+

Storage 36GB Western Digital Raptor

JdiMES GORBOLD

TECHNICAL EDITOR
As one of members of the original launch
team behind Custom PC, and a contributor
toalmost everyissue since, | have lots of
happy memories of seeing new kit, blowing
itup and upsetting manufacturersalong
theway. Even though I nowwork atScan,

I stillread CPC every month, as my passion
for overclocking, tweaking and gamingis
as strong as ever. Happy birthday CPC,
long mayyou continue.
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X




Your chance to getinvolved in Custom PC

Name Martijn Laman

Age 35

Occupation IT Support

Location Bussum, The Netherlands

Mainuses for PC Gaming, web surfing,
moviesand soon

Likes Modding, musicand
computertech

Dislikes Sunday driversand Fanta

CPC:Whatis Project Inverted?
Martijn: It's a PC with the main
hardware onthe outside of the case
or,as some people might say,an
inverted PC. While the idea for aninside-out
buildwasin myhead foralongtime, the
trigger toactually build it was seeing the
Thermaltake Level 10 case. Thiswas the

closesttowhat | hadinmind, and I decided it
was time to build my own version of it. During
the build, I drifted away from the boxy look of
the Level 10, and decided to use diagonal bars
tomake it look original.

CPC:What'sthe PC's purpose?
Martijn: | wanted a PC that exactly fitted
my personal preferences, and something
original thatwould make people look twice.
Now that the buildis finished,  use itas my
general PC, mostly forweb surfingand
gaming (Battlefield 3).

Asthe hardwareis clearlyvisible on the
outside, lwanted a motherboard with some
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PROJECT

INVERTE

Triggered by seeing
Thermaltake's Level 10
GT case, Martijn Laman
decided to build the
unique inside-out PC
design he'd had in his
head for years

sort of wow factor, while also offering a little
protection forits hardware. For this reason,

| chose an Asus Z77 Sabertooth, since these
boards have a full board cover and simply
look stunning. The other specs were chosen
according to their bang-per-buck ratio,
whichiswhy it hasa3570Kinstead of a 3770.
Currently, the system does what | want, butin
time, I'll most likely add another GPU so | that
canrunan SLI configuration.

CPC:What other mods have you built?
Martijn: |'ve been modding PCs foravery
long time. Way back in the days of the first-
generation Pentiums, | builtasmallPCin
an Erres CD player, which | used asa music
player connected to my stereo. | also built
acarPC, usinga VIAEPIA motherboard
connectedtoa 7intouch-screenin my
dashboard - lactually reused this screenon
the right side of Project Inverted. One of the
more recent builds is myHTPC, a Core i3
system build into a Harman/Kardon AVR355

receiver enclosure, which luses as my XBMC
media centre. You can read the project log at
http://tinyurl.com/HKHTPC

CPC:What difficulties did you come across
during the build process?
Martijn: \When making the side panels, I ran
intoabigissue with the left panel. Once the
motherboard was installed, the panel didn't
fit between the motherboard and reservoir,
sothe case couldn't be opened. The solution
was toadd a hinge to the lower left panel.
Paintingalsowasanissue, since ldon't
have aworkshop, so | had to paintoutside.

SYSTEM SPECS
CPU Intel Core i5-3570K
GPU Asus George GTX 670
Storage 128GB and 256GB Samsung 830 SSD
Memory 16GB 2,33MHz Corsair Dominator
Motherboard Asus Sabertooth 277
PSU Corsair AX750

Cooling 2 x EK Coolstream Rad XT 240, EK RAM
Dominator X4 Acetal, EK Supreme HF Acetal, 5 x Corsair
SP120 Fans and around 50 BitsPower Matt Black Fittings




EEEE————
I made a paint
booth out of some
huge cardboard boxes and
took my time with the painting. In
total, four layers of primer, and between
fourandsix layers of paintwere applied toall
the parts. Of course, several smallflies also
decided to mess up my freshly painted
surfaces onoccasion.

CPC:How easywasittointegrate water
cooling into the custom chassis?

Martijn: Most of the integration went pretty
smoothly, since the case was builtaround the
water-cooling parts. The hardest partwas
aligning the tubes from the radiatorsinto the
diagonal panelunderneath, and aligning the
pump and reservoir combo so that it would sit
inthe middle of the hole in the panel.

Closing the case is tricky too; the top part
of the case only has 2.5cm of clearance on the
inside, and there are a lot of parts inthe top
(two SSDs, plus wiring for the 24-pin and

ENTERYOUR I“'I
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SEE
MORE

of Martijn'sinside-out PC
inthe full project log at
http://tinyurl.com/
Projectinverted

6-pin ATX power connectors, aswellas the
RGB controller]). When the caseis closed, |
have to be careful not to squeeze the tubing
too much, oritwill restrict the flow around
the water-cooling loop.

CPC: What tools and machinery did you
use?

Martijn: Unfortunately, | don't have a big
workshop [I'd give up a kidney to have onel),
so | performed most of the work ona small
Black & Decker Workmate in my PC room.
The most frequently used tools were my
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cordlessdrill, a smallhacksawand a set of
needle files. While | envy some of the guys
that have accessto laser cuttersand CNC
equipment, | think I've shown that, with
dedicationand a lot of time, you can achieve
a high-quality finish with only basic tools.

CPC: What materials did you use,and why?
Martijn: Forthe frame lused 2.5x2.5cm
aluminium tubes bolted togetherwith
90-degree angles, while the topand sides are
cutinto45-degreeanglestogivethe casea
distinct look. For the diagonal parts,  used the
same 2.5x 2.5cmtubes and sandwiched 2.5x
0.5cm Plexiglas strips in between.
Meanwhile, the side panels are made from
2mm aluminium sheet, which | cutand bent
tosize,and the meshed parts on the back are
made from smallaluminium corner strips,
hex-mesh and metal putty. Oncel'd cutthe
anglestosize, | stuck themto the hex-mesh
using metal putty. After all the parts had been
cutandfiledtosize, | started painting, all of
whichwas performed using spray cans.

CPC:What mediainterest has the project
attracted?

Martijn: [t made it to Mod of the Month on bit-
tech,and it'salso been featured on Engadget
andinabigarticle onthe Asus RoG site. Italso
won a couple of small case mod competitions
on Facebook, the most recent of whichwas
the Highflow case mod competitionat The
Party11-the biggest LAN in the Benelux
(Belgium, The Netherlands and Luxemburg).

CPC:How long did it take you to complete
ProjectInverted?

Martijn: | started the build early in 2012, and
finished it at the beginning of 2013. However,
I haven't been working on it full-time; my son
was borninApril 2012, sol didn'tdo much
modding atthat time. Most of the work was
performed at the weekends, so the project
took me around eight months to finish.

CPC:What have you learned fromthe

build process?

Martijn: |'ve learned a lot about water cooling
ingeneral, as|'d never experienced using it
before. I'm still no expert, but | know most of
the insand outs about water-cooling setups
now. | also learned that if you wantyour PC
exactly the way youwant it, you have to make it
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yourself, otherwise you might not achieve the
exact specs youwant and may not be happy
with the end result.

CPC: Areyou happywith the end result,

and what would you do differently if you
builtitagain?

Martijn: |'m very happy with the result. Of
course, there are parts I'd like to change or
add, but that's justan ongoing process with all

of mybuilds. My first upgrade is going to be an
additional GeForce GTX 670, and adding both
GPUs to the water-cooling loop. Looking
back, Ithink | would have also chosen a
different pumpand reservoir combo. The
current pump (a Liang MCP355 and EK
X-RES100)is quite loud; even louder than
Project Inverted's air-cooled predecessor.
Otherwise, though, | love the build and enjoy
every minute I'musing it. GPG

BE A WI N N E RI To enteryour machine for possible inclusionin Readers’
o Drives, your mod needs to be fully working and, ideally,

finished based in the UK. Simply log on to www.bit-tech.net and head over to the forums. Once

you're there, post a write-up of your mod, along with some pics, in the Project Logs forum. Make

sure you read the relevant rules and advice sticky threads before you post. The best entrant each

month will be featured here, where we’ll print your photos of your project and also interview you
about the build process. Fame isn’t the only prize; you’llalso getyour hands on afabulous
selection of prizes - see the opposite page for details.
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We've teamed up with some of the world’s leading PC manufacturers and retailers to offer this great
range of prizes to each lucky Readers’ Drives winner. If your creation is featured in the magazine then
you'll walk away with all of the prizes listed on this page, so get in your entries!

CORSAIR CARBIDE SERIES 300R CASE
AND 550W TX MODULAR POWER SUPPLY

Totalvalue £142inc VAT Manufacturer www.corsair.com

Corsair believes thata great PC starts with a great case.
The Corsair Carbide Series 300R is a compact
expression of this core philosophy. It packsina
remarkable number of features given its compact
dimensions, provides builders with tonnes of room
for expansion, and has amazing cooling potential.
And, like all Corsair cases, it's built using the finest
materials and finished to the highest standards, so
itwillwithstand severalyears of upgrades.
Justasaquality case is essential to buildinga
quality PC, a high-performance, high-quality power
supplyisalsoavitalingredient. Based on the award-
winning TXV2 Series, the new Enthusiast Series Modular
PSUs add a modular cabling system forimproved
installation flexibility. TXModular power supplies are built
using quality components, and are rigorously tested and
qualified at 100 per cent load at an ambient temperature
of 50°C for unmatched reliability. They're designed toa
superior standard so that they not only meet the ATX
specification, butalso exceed it. In addition to unmatched quality,
TXModular PSUs are also power-efficient, offering 85 per cent energy efficiency or
higherat 50 per cent load.
With a Corsair Carbide Series 300R case and 550W TX Modular power supply at the
heart of your build, you’ll have the foundations for a truly awesome gaming machine.

0

MAYHEMS COOLANT

AND DYES
Value £50inc VAT
Manufacturer www.mayhems.co.uk

AYHEMS

Cooling performance is only one part of the equation
when it comes to kitting out your rig with custom
water-cooling gear. The other major bonusis thatall
those tubes and gleamingfittings just make your PC
look damn sexy, and they look even betterwhenthey're
pumped full of fancy coloured coolant. As such, we're
particularly pleased to have the folks at Mayhems now
on boardwith Readers' Drives; they're currently
offering two 1-litre bottles of Mayhems' Pastel Ice
White coolant, alongwith a selection of five dyes, so
you can choose the colour that best complementsyour
PC. Check out the blue coolantin our own mini PC mod
onthe cover of Issue 109 foran example of what's
possible with some Mayhems coloured coolant.

PHOBYA MODDING KIT

Value £50inc VAT Manufacturer www.phobya.com, www.aqua-tuning.co.uk

The Phobya modding kit is designed with the modder in mind, offering
greatvalue for moneyand quality products. The kit includes Nano-G
12 Silent Waterproof 1,500rpm multi-option fans, which use
aninnovative fan-blade design. As standard, the
fansinclude braided black cables to keep
your case looking as neatas possible. The
fansare also supplied with a special cable
that letsyou runthe fanat 5V rather than
12V, reducing the noise emitted in order to
helpyoutobuilda silentsystem.
Thekitalsoincludesthe
60cm Phobya 3-pin Molex to
4x 3-pin Molex Y-cable. This pre-

braided extension cable gives you extra routeing options inyour case,
anditalso enablesyou to run up to four fans from one compatible
motherboard header. Meanwhile, the Phobya SATA 3 cables included
inthe kit offer the same great quality braidingas the
rest of the Phobya range, while also
securing your connectionwith latched
connectors. Aswell as this, the kit
includes the Phobya SlimGuide
Controller, which givesyou the
optiontovarythe speed of other
fansinyour case, while the Phobya
TwinLEDs letyou shinealighton
your mods.
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Antony Leather shows you a cheap and easy way to lower

your PC's temperatures

here are manyways toimprove
your PC'stemperatures. You can
buy fasterfans, a better CPU
cooler orevenwater-coolyour
hardware. However, as the temperature
risesinsummer, eventhe best-cooled,
overclocked PCsare pushedto their limits.
There'safrequently overlooked way to
reduce your CPU temperature, though, which
doesn'trequire buying new fans or heatsinks.
Ducting can be used to channel cool air
directly from outside the case toyour CPU
cooler. You can even use it to direct the warm
exhaustair straight out of your case again.
The ducting effectively means thatyour
CPU heatsink receives much coolerair than

usual, loweringyour temperatures as aresult.

What's more, all the kityou need costs less
thanadecent CPU cooler, and the method
works with many CPU coolersand even
graphics cards.

Il 80mm aluminium flexible
ducting
www.ebay.co.uk

M Ducttape
Most hardware stores

Il 80mm and120mm fan adaptors
www.overclockers.co.uk
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IDENTIFY DUCTING MOUNT
POINTS

You’'llneed 80mm, 92mm or 120mm intake fan mounts
with a clear path to your CPU cooler via one or two easy
bends, soyou'llwant your duct to avoid graphics cards
or hard disk cages. You'llalso need a tower-type cooler
with fans on one side - a top-down cooler will require
too tighta bend with the ducting.

FEALA

PLAN YOUR DUCTING ROUTE

The ducting needs to rundirectly fromanintake fanto
the fanonyour CPU cooler. Bear in mind that, whileit’s
flexible, it still needs room to bend. Avacuum cleaner
hose will give you a good idea of what you can expect
from the ducting in terms of bending ability.

CHOOSE COLOUR AND MATERIAL
You'llcome across various colours and materials of
ducting. Plastic ducting might seem attractive, both
interms of colour and the fact that itisn’t conductive,
butit's often very stiff — especially the ducting usedin
car ventilation systems. Aluminium ducting is the best
option, asit’s very flexible and relatively cheap.

CHOOSE DUCTING SIZE

We've chosen 80mm ducting for our PC. Ifit were any
smaller, it would restrict airflow, butany larger and
itwould become less able to bend tightly in the small
confines of our case. This size of ducting is also easier
to mount using standard fan adaptors, which we’ll
cometoinaminute.
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CHECK TEMPERATURES

Record the ambient air temperature with athermometer, and subtract the result
fromyour CPU temperature in CoreTemp (www.alcpu.com) to get the delta T. Then
use Prime95 (http://files.extremeoverclocking.com) to load your CPU for halfan
hour, recording the peak temperature.

TEST-FIT DUCTING

It's vital to test-fit the ducting prior to cutting it or fixing it to the fan mounts. You may
find you need to remove aninternal hard disk cage or other obstruction to make it fit.
You also need to make sure it can bend easily, and with little force - we’ll only be using

tape to hold it onto the fan mounts.

BEND DUCTING TO SHAPE

It's likely that the ducting will need to be moulded to your desired shape before you
caninsertitinto the case. Take care not to overbend it, as it may kink, which will
probably ruinit or at the very least, make it look unsightly. Practise bending it outside
the case first so that you knowits limits.

CUT DUCTING TO SIZE
We've chosen thinaluminium ducting, as it’s very flexible and easy to cut. Give
yourselfa little extra to play with, especially as you haven't fitted the fan adaptors yet.
Apair of strong scissors should be able to cut throughiit.

TEST-FIT CASE FAN ADAPTOR
Make sure the fan adaptor you're using to attach the ducting to your case fits - some
case fans near drive cages have little room around them. You also need to ensure that
your ducting fits neatly into the fan adaptor’s vent hole. Don’t worry ifit’s slightly too
smallortoo big - duct tape can deal with small differences, but not if it’s far too small.

TEST-FIT CPU COOLER FAN ADAPTOR

Attaching the ducting to your CPU cooler can be tricky, as all coolers are different.
Our cooler uses clips atthe rear of the fan to mount to the heatsink, leaving the front
mounting holes free for our fan adaptor.

A

)
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SECURE FAN ADAPTORS TO DUCTING

The fan adaptors enable you to use small-diameter ducting in your PC case. While
cableties or clips might look neat, the best way to ensure a good airtight seal is to
useduct tape.

= =

SECURE DUCTING TO CPU COOLER
You may have to resort to using cable ties or smaller screws if your fan is secured
using clips from the front. You can also try using rubber fan mounts, which cost a few
quid. However, in our case, this job was a simple task of securing the fan adaptor to
the fan on our CPU cooler using standard fan screws.

= "4 .
INSULATE DUCTING
Once you've highlighted the problem areas, use duct tape or insulating tape to mask
off the areas of concern. You can place insulation tape on the ducting but, for a less

unsightly look, black insulating tape usually blends in well on PCBs and graphics card
casings. You canalso apply insulation tape to the far side of the ducting, out of sight.
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SECURE DUCTING TO FAN INTAKE
Secure the adaptors toyour case’s fans or mounts. We're attaching ours to a vacant
fanmountinthe front of the case, so the CPU fan can drawin air from outside the
case. However, you can easily attach the fan adaptor to an existing fan and take
advantage of the extra airflow too, although you’ll then lose that airflow in the rest
of your case.

-l i ¥

CHECK FOR SHORT CIRCUITS

Unlike cloth and plastic ducting, aluminium ducting is conductive, soit's vital to check
for anyareas where the ducting could potentially move and touch your PC’s hardware.
The most likely culprits will be your graphics card and motherboard.

CHECK TEMPERATURES

Performafinal check to make sure there are no short circuits. Finally, power onyour
systemagain, and run Prime95 and CoreTemp to see what difference the ducting has
made to your temperatures. It’s likely that you'll notice the biggest difference on
warm days, and afteryour PC has been on for an hour or so. GPG
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Whether your PC is water-cooled or air-cooled, automating your cooling
system can make a big difference. Antony Leather shows you how

otherboards are pretty good at
controlling fans now. With 4-pin
power connectors, we can set
fan profilesinthe BIOS
depending on our preferences and, when
combined with thermal sensors, this enables
your PC to automatically tune its fan speeds
according to the currenttemperature.
Meanwhile, manual fan control can achieve
noise reduction too.
There'sabetterwayto fine-tuneyour PC's

cooling systemand control more fans though.

Automatic fan controllers enable you to set
your own minimum and maximum
temperatures foryour components, while
the controller adjusts the fan speeds. You can
even hook up water-cooling pumps and flow
meters. Here, we'll showyou howto set up
one, using temperature probes to monitor
the coolant temperature in water-cooling
systems to determine fanand pump speeds.

M Automatic fan controller
www.kustompcs.co.uk

M G1/4in thermal probe
www.specialtech.co.uk

H Fansplitter cables
www.specialtech.co.uk
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COUNT YOUR FANS AND PUMPS
To ascertain which fan controller you need, count the
fans and pumps you want to control, so you know how
many channels you need. Different controllers will
have various power limits per channel, soyou'll also
want to add up the total wattage of all the devices you'll
be connecting to each channel, especially pumps.

PLAN THERMAL PROBE
LOCATIONS

There are two types of thermal probe - air-based,
which need to be attached toyour case or hardware,
and coolant-based, which use a G1/4in plug to measure
the coolant temperature in your water-cooling loop.
Make sure the probes canreach back to the controller,
but are still placed so they can function as necessary.

TEST FANS

You maywant to turn off all or some of your fans when
you're just typing or browsing the Web. However,

some fans whine or fail to start properly if they're given
voltages below 7V. Find the lower limits of your fans’
voltage where they don’t whine and also start spinning.

TEST PUMP

Some fan controllers can reduce the voltage supplied
toyourfansand pumps to 0V, effectively switching them
off, whichiis handy for fans, but not recommended for
pumps. We've set our pump’s voltage manually atits
lowest speed, which will have little impact on cooling,
but will reduce noise and vibration considerably.
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STICK THERMAL PROBES TO CASE INSERT FLOW METERS AND COOLANT PROBES

Inthe event that your fan controller doesn’tinclude adhesive strips, you can use The coolant probes usually come pre-assembled, and simply need to be screwed
double-sided mounting tape to secure them in place. You can mount them on hard intoafree G1/4in hole. The coolant temperature tends to even out over the loop, so
disks to control fans nearby, or on the exhaust side of heatsinks to control CPU or you can install them pretty much anywhere. Avoid placing them at the top of upright
radiator fans. radiators or reservoirs, though, as the coolant may not reach them.

CONNECT CABLES TO FAN CONTROLLER USE FAN SPLITTER CABLES

Our fan controller has six thermal probe ports and six 3-pin fan headers. Each If you planto connect several pumps or radiators to a specific channel so that they can
thermal probe port s linked to a particular fan header, so controlling the rear and roof be controlled by a single thermal probe, you'll need a fan splitter cable. This might be
fans with a single probe requires us to wire up both to the same connector. Connect all necessary if you want the fans on a radiator and a pump to be controlled using a single
the cables before you secure the fan controller, using extension cables if necessary. coolanttemperature probe, for example.

PROGRAM CONTROLLER TEST SETTINGS

Most automatic fan controllers have lower and upper voltage settingsand a Once you've programmed your controller, run Prime95 and Unigine’s Heaven
temperature target. Some also have fan profile curves, so the voltage responds to the benchmark (http://unigine.com) at the same time to put maximum stress on your
temperature. With our Lamptron CW611, we've set the minimum and maximum fan system. Leave it running for 30 minutes, and record the temperatures of your CPU
voltages to 4.5Vand 10V respectively, and the target coolant temperature to 30°C. and GPU to seeif your fan controller can deal with the extra heat. GPG
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| etlers

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

SOUND JUDGMENT
After reading Issue 120,
and looking atall
the lovely tech
you've reviewed, |
happenedto noticea
few problems with your Elite
list. I don'twish to sound like an
Internet troll, sitting here full of
rage and hate, feeling superiorand
smug, but a few minor compatibility issues
have caught my attention.

Firstly, inyour Mid-Price Gaming PC, you
have an MS| Z87-G45 Gaming motherboard,
which has lots of PCI-E slots. However, the
sound card, an Asus Xonar DG, in that same
listhas a legacy PClinterface, and is
therefore incompatible.

Asecond grey area is with your Extreme
Ultra PC list. The motherboard is a Gigabyte
GA-Z87X-0C and the sound cardis a
Creative Sound Blaster Z, which are both
great-looking bits of kit. However, with the
inclusion of a dual-slot GPU, the only PCI-E
slot onthe motherboardis obscured, so you
can'tfitasoundcard at the same time.
Michael Maher

Benreplies: Argh, you're absolutely right
about the PCl card. That's a horrendous
mistake, and one that we’ll rectify straight
away by removing that card from the Mid-
Price Gaming PC on the Elite list. Basically,
we didn’t finish the motherboard Labs test,
and correct the Elite list, until the week we
went to press lastissue, due to various
problems, and that was just a factor that
didn’tget considered.

You're right to say that the issue with
Extreme Ultra PCisagreyareathough.In
case you don’t know, you can put any PCI-E
card, whetherit has a 1x or 4x sized slot,
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1xPCI-E devices suchas the
Sound Blaster Zwill still work
ina16xPCI-E slot

intoa 16xslot - it
justwon’tuse the
rest of the slot. The
PCI-Einterface, and the
slotdesign, is really clever
like that. As such, the Sound
Blaster Zwill work just fine inany of the
many 16x slots on that board.

MISSING GPU
I wanted to voice my disappointment with
your graphics card super-test. You claimed
totest ‘every GPU, and then left out the
most powerfulweaponin the AMD line-up -
the 7870 Tahiti LE. It has the performance of
a 7950 for the price of a 7870, so it would
blow everything else away in terms of bang
per buck.

[twas another unfortunate naming
misfire by AMD, letting its vendors choose
anew name so they could sell off 7950
chips that had another four cores disabled.
The misleading name belies the card’s
performance, though, as the 7900-series
AMD cards use a different core chip to that
of the 7800-series cards. The performance
differenceisn’'tevenaslarge asthe
reduction froma 7970to 7950, because the
core clock isincreased and faster GDDR5
memoryis used.

I paid £169 for mine two months
ago, from Novatech, so
postage was free, and
| gotthree free
gamesinthe AMD

The supply of cards based \ :
onthe ‘TahitiLE’ GPU, suchas \

Sapphire’s 7870XT, is erratic
and unpredictable

reloaded bundle —worth at least £50 (Crysis
3, BioShock Infinite, and Far Cry 3). Many
otherretailers have them too, including
Aria, Overclockers, Dabs and Scan.
Andtodayit's only £159. It's been around
since February 2013 at least, soitisn'ta
surprise, nor limited in availability. It's
perhaps the best-kept AMD secret, and
I suspectitwould have easily topped the
super-test. Instead, you kept saying the
Nvidia 660 was cheaperthan a 7870, and
while a 7970 challenged for the win of the
next class up, it costs almost twice the price.
I haven't overclocked mine, but I've read
that most folk can take their 975MHz cards
straight to 1,100MHz with no problems,
so losing the cores hasn't affected
overclocking ability. The only downside is
the increased power consumption, sinceit’s
basicallya 7950. | was bitterly disappointed
to see Custom PC miss it out, while claiming
tobe testing every GPU. If it were a no-hoper
budget option thenit's nobigdeal, butasa
potential testwinner, that's a big error
indeed. Consideryourselves chastised.
Alex Shaw

Harryreplies: You make a good point.
However, while we're certainly aware of
the 7870 XT’s (or Tahiti LE) existence, we
opted not toinclude it for a number of
reasons. Thefirstis thatitisn’t
an official AMD SKU, but a
board-partner modelusing
the Tahiti GPUs that didn’t
quite make the 7950 3GB
grade. With no official
backing, the SKU could be
dropped atany time, as with the
AMD Radeon 5830, which made a
rapid exit from the marketin 2010 once
qualifying GPUs ran out.
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Follow us on Twitter at @custompcmag

_ TheHarryButler Itis with a proper
lumpinmythroat that|announce
I'm leaving @CustomPCMagand @
bittech Been the best five years of my life,
Thankyou!

Ben: For everyone who doesn’t know,
we’re very sad to be saying goodbye to
our loud, lively and shorts-clad
technical editor Harry Butler this
month, as he’s gone and got himself
another job. Farewell dude, we’ll all
missyou!

The second reason is stockists. While
there may be some stock today at Novatech
(and Overclockers), an exhaustive search
during the writing of our GPU super-test
revealed not one of the retailers you
mentioned stocked Tahiti LE cards, which
are only available in limited and erratic
quantities. We have an editorial policy of
only looking at products on sale in the UK,
and the fact thatwe were unable to find a
single SKU on sale, or a stockist accepting
pre-orders, rang warning bells. After all,
we don'twantto recommend a card that no
one can actually buy.

However, you're right that the 7870 XT is
very competitive, especially at £160. At that
price, it's easily a better bet than the GTX
660 2GB. Regarding AMD’s Never Settle
bundle, we’ve always approached software
bundles as a bonus rather than adding
extravalue to a product. A potential buyer
may have already purchased the games, or
simply not want to play them. We similarly

_ frequentlyrare Anothergreat
article by @CustomPCMag's @
ghalfacree - my Nook Simple has just
become a lot more interesting, thanks!

_ stevefarnworth Whoop, Kindle
installed onthe Nook. Thanks (@
CustomPCMagand all the devs!

~ TobyJKing Perfect, mymag
arrived on the hottest day of the
yearso|I'mjust goingtositinthe garden
withabeerandreadit:)

- JK95xInlIssue 119, pbé, is this
article about the Zotac GTX 660 0r
the GTX660in general?

Ben:It'saboutthe GTX 660ingeneral -
that Labstest was aboutthe GPUs, as
opposed to this month’s test, for
example, whichis about specific cards.

ignored Nvidia’s Free2play bundle, as well

asanyrebate programs or bundled games.

These can change quickly, so they tend to
muddy the value waters.

TIPPING THE SCALES
| enjoy reading your magazine cover to cover
everymonth. I find the review sections very
informative, especially with the bar-graph
comparisons showing games and app
performance between stock and
overclocked setups. However, |'ve noticed
thatin most of the frames-per-second
charts the scaling stops at 100fps, while the
results can exceed this result. Forexample,
on p31 of Issue 120 Battlefield 3has up to
107fps, but the graphic stops at 100fps.
While the figures are correct, this
provides a misleading graphic, as the delta
from stock to overclock framesisn't
accurately represented. Also, in the
motherboard group testin Issue 120, you
rescaled the graphs from Ofps to 150fps, so

FEEDBACK

. kamr32(@cliffski([@CustomPCMag
‘Global Game Design’ (119) was
anawesome article- thanks a bunch for
sharing. Convinced me to become a
subscriber!

Ben: Excellent, thank you! We love
having Cliff on board.

~ smalltown2k I'd hoped fora
“Premium Grade” but | guess|
can settle foran “Approved” for my
beverage. ;-]

no maxing the graph occurs. Ifyou could
apply this new scaling to all tests that
exceed 100fps, the problem would be
solved. Thanks fora consistently good read.
Henry Rawlinson

Benreplies: Thanks for the feedback,
Henry.We generally only increase the
scale of the graphs when the results are
significantly higher than the current scale.
They startto look a little odd with scales
thatgo up to 110fps, rather thanaround
number such as 100fps or 150fps. It was
worth our while to enlarge the scale for the
Skyrim graphsinthe motherboard group
test, asallthe boards were hitting over
140fps. In general, though, I largely think
that frame rates over 100fps are pretty
meaningless unless you're vaguely looking
at potential future-proofing - if a frame
rate doesn’t dip below 60fps thenyou're
not going to see the difference, whetherit’s
hitting 107fps or 100fps. GPG
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SPECIAL 10TH ANNIVERSARY OFFER .

GET

50%
OFF

To celebrate Custom PC’s 10th birthday (and to apologise
for ruining the cake), we're offering a year’s subscription
for just £27 - that's a whopping 50% saving over the
newsstand price.

This is a very special, limited-time offer to say thank you
to all our readers; without you we simply wouldn't be here.

So whether you're a Custom PC veteran, or just picking a
copy up for the first time, we hope you’ll choose to join us
for the next 12 months. After all, with the challenge of
next-gen consoles looming, the launch of DDR4 coming
up and the Oculus Rift on the way, it looks like our 11th
year will be anything but dull.

To claim this exclusive offer,
quote code D1310P when you call

0844 844 0032

or visit www.dennismags.co.uk/custompc
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FoLdingchome

Join our folding team and help medical research
WHAT IS FOLDING?

Foldingf@home uses the spare processing cycles fromyour PC’s CPU and graphics cards for medical research. You can download
the client from http://folding.stanford.edu and our team’s ID is 35947. Once you pass a significant milestone, you'll get your name
inthe mag. You can also discuss folding with us and other readers on the www.bit-tech.net forums.

We catch up with folder of the month: Scorpuk

CPC:Sowhois Scorpuk?
Scorpuk: My nameis John Downie,and I'm
asenior project engineer for EnerMech Ltd.

CPC:When didyou startfolding?

Scorpuk: |t wasanarticlein Custom PC
magazine absolutely eons ago that got me
started, butatthe time | didn't have much
inthe way of processing power, so | eventually
gave up. However, just overayearago, |
decided to have anotherattempt, as | had
much more processing power - since then,
I've been improving my folding performance
when possible.

CPC: What excites you the most about
folding?

Scorpuk: Checking the stats at http://
folding.extremeoverclocking.comto see
how close am to other team members.
There's also the fact that my otherwise idle
processing cycles are contributing towards a

goalthat could help others, and possibly
myself, in the future.

CPC: How many PCs do you have folding?
Scorpuk: | currently have three machines
folding 24/7: a four-processor Opteron (6274)
systemwith 64GB of RAM and 21TB of hard
drive space; a Core i7-2600K with 8GB of
RAManda 150GB hard drive; and a Core 2
Quad Q9450 with 4GB of RAM, a GTX 460 and
a2TBharddrive. lalso occasionally fold with
my gaming rig, which has a Core i7-3930k

running at stock speeds, along with a GTX580
and 16GB of memory.

CPC: What's your best piece of folding kit?
Scorpuk: My four-processor Opteron (4 x
6274), which is water-cooled using a nine-fan
radiator. Thisis also my media server, which
runs MythTVwith a quad DVB-T2 tuner under
Ubuntu 12.04.

CPC: What's your worst folding experience?
Scorpuk: Having to switch off my Opteron
serverduring the summer months lastyear,
asitbecame unbearable to sleepin myroom.

CPC: And the best?

Scorpuk: Setting up the Opteron server

and seeing the huge leap in points | achieved
inthe firstweek.

CPC:Doyouintend to keep upyour current
production level?

Scorpuk: | hopefully might be able to
increase itat sometime.I'mlooking atIntel's
new Haswell processorwith interest, and
possiblyan AMD 8970.

CPC:What operating systems do you use?
Scorpuk: A mixture of Windows 7 64-bit
withthev7 client,and Ubuntu 12.04 with the
véclient.

CPC: Any tips for fellow team members?
Scorpuk: If you have any problems, the

forums at http://forums.bit-tech.netare
there to assist you. Everyoneiswilling to help,
andthere are no silly questions.

CPC:What doyour friends and family think
about your folding?

Scorpuk: My family are supportive, but my
work colleagues think I'm strange!

Teamrank 11 World rank 338
Score 118,956,457 Work units 6,236
Daily points average 455,453

TOP FOLDERS

This month's shout-outs go to Dickie,
Assassin8orand Slavcho. Ifyoufold under

any of these names, email folding(d
custompcmag.org.uk
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MILESTONES THIS MONTH

David 20000 Jt‘r’]r;i:la" 80000 Johnny2Bad 700000 ITHelpDirect 2000000
Liam266 20000 cal1902 100000 hgrz‘;—u‘if—the— 800000 maniyer 3000000
'\B"ii’l‘)";e“— 30000 DJcarrot 100000 pipnina 800000 Dickie 4000000
Ollicle 30000 r4tch3t 100000 SkyTsar 900000 mikeyboy1973 6000000
Oscar_Unwin 30000 anadir 200000 SMauri 900000 rjcman 6000000
Chunky .
SuperLeon 30000 Brother 200000 Jon_Simmo 1000000 Laguna2012 8000000
Techie_Taylor 30000 pete 200000 mjperry 1000000 Tecnojedi 8000000
erichau 40000 AtomicSpace 300000 Qazax 1000000 Looney 9000000
happysam10 50000 Pausanias828 400000 RDL_Mobile 1000000 luckybfocus 9000000
dazal7 60000 SLOcaliGREEK 400000 biffa72 2000000 Witness 9000000
Sean_Fletcher 60000 ligmon 500000
7 C”§F°mPC& 7516,626259 5,538,534 0
it-tech
SniperPan 60000 bbnsol 600000
10 Hardware.no 4,350,539,605 9,782,756 2Years
18 TeamMacOSX 3263596149 7680485  5.4Years
Bob_D 80000 Froskoy 600000
14 HewlettPackard 3502115215 6,662,614  9.8Years
. 23 0cUK 2,188,385,938 6,809,496  11.5Years
BP_Evil_ .
80000 gKitchen 600000
Element 43 Tg:f:‘e%‘fef 1,340,420,742 6,141,185  28.1Years
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M ToP 20 0OVERALL TOP 20 PRODUCERS

Rank Username Points Work units
1 Dave_Goodchild 434,119,958 113,122 1 DocJonz 631,490 396,273,617
2 DocJonz 396,273,617 153,502 2 coolamasta 533,740 321,880,994
Desertba ker 10000000 3 coolamasta 321,880,994 148,009 3 Nelio 503,577 186,340,451
4 phoenicis 242,749,289 94,800 4 Scorpuk 498,332 116,944,038
5 2z9pzza 211,014,628 15,794 5 Ben_Lamb 255,704 111,669,297
Oatyﬂapjack 10000000 6 Nelio 186,340,451 46,263 6 Lordsoth 214,307 98,761,888
7 Christopher_N._Lewis 152,182,259 35,781 7 Wallace 146,899 144,932,909
8 StreetSam 147,477,753 77,189 8 BennieboyUK 142,138 78,482,604
Assassin8or 20000000 9 Wallace 144,932,909 5,933 9 piers_newbold 134,871 56,400,379
10 Lizard 131,878,662 60,132 10 johnim 114,605 62,494,929
n Scorpuk 116,944,038 6,180 11 LordBadger 92,023 59,996,959
johnim 60000000 12 Ben_Lamb 111,669,297 2,435 12 fir3x 85,858 88,636,155
13 CustomBitChimps 101,613,749 47,983 13 Dickie 82,311 4,993,912
14 Lordsoth 98,761,888 74,046 14 KevinWright 79,662 29,250,081
15 fir3x 88,636,155 15,137 15 The_M2B 79,043 84,023,080
16 The_M2B 84,023,080 44,722 16 Dave_Goodchild 72,374 434,119,958
17 BennieboyUK 78,482,604 4,832 17 PC_Rich 69,663 73,656,954
18 PC_Rich 73,656,954 57,936 18 Assassin8or 68,478 20,579,743
19 One_Box 68,432,279 7416 19 ITHelpDirect 67,661 2,150,590
20 johnim 62,494,929 69,403 20 Slavcho 58,791 36,210,196

Coming next month in

Power supplies Fibreglass

We can’'temphasise the == Antony Leather delvesintothe

importance of buying a quality PSU " wonderfulworld of fibreglass,
enough, butwhich should you buy? 760’ I showing you what you need to use
We’llbe pushing a pile of them to it,and how best towork with this
their limits to find out. material for modding purposes.

Intel MinnowBoard - Saints Row [V

You know the maker scene has gone i 3 Theridiculously over-the-top
mainstreamwhen Intel getsinvolved. K- : o, opengame world of Saints Rowis
Gareth Halfacree checks out the L 4 subjectedtoanalieninvasion. Isit
company’s new open hardware _ ' genius, orisitgratuitous OTT pish for
development board. \ the sake of it? Rick Lane finds out.

*Please note that these articles are subject to product delays
0 n Sa le 1 9 S e p te m b e r’ 2 01 3 and time dedicated to nursing celebratory hangovers.
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Beat
the office

Ben Hardwidge
benchmarks the CPU from
Issue 1's Beat the Office

PC to see how it fares now

hrow it at the wall like a shuriken,

suggested Erikir Dietrich. Blend it

and keep the processor dustina mini

urn, said Dan Evans. Give itto me and
I'lLkillitwith a hammer, proposed Michael
Quinn. Blowit up, Mythbusters-style, advised
Andrew Levick.

Thisisjust a selection of the advice given
onoursocial media channelswhenwe
posted a photo of the CPU from Custom PC’s
Beat the Office machine fromIssue 1. We
may even have ago at one, but first we wanted
totrybenchmarkingitagainst the latest gear
asameasure of progress. Was this 2.6GHz
Pentium 4 really so useless that it deserved
to be destroyed, or could it still be useful?

Forthose of youwho aren'tdecrepit
enough torememberlssue 1,we usedtorun
acompetition called Beat the Office. We got
hold of a monstrously overclockable 2.6GHz
Pentium 4 Northwood engineering sample,
stuckitinaVapochill phase change unit that
brought the temperature down to -22.5°C,
and clocked itupto 3.5GHz. The first readerto
beatourbenchmark scoreswon a prize - the
Beat the Office machine itself.

Sadly, both the Vapochill unitand the highly
clockable EPoX EP-4PDA2+ motherboard
usedin the machine had bitten the dust, but
we managed to track down another Socket
478 motherboard and a compatible air cooler
inthe lab. We weren'table to replicate the
monstrous overclock of Beat the Office. In
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fact, the MSI865GM3 motherboard we used
wouldn'teventake the CPU to 2.7GHz without
spitting out its dummy. However, we decided
to soldieronand benchmark the CPU at
stock speed, justto getanidea of how far
we've come in the past tenyears. Clock
speed isn'teverything these days, afterall.

What first struck us about using the
systemwas just how long it took to boot
Windows. Forthe sake of easily accessible
drivers, we decided to use Windows XP, but
the reliance on mechanical storage still
meantittook a long time, and when it had
booted, it lacked the instant responsiveness
of Windows 7 or 8 on a top system today. Solid
state storage has really transformed how we
useour PCsinrecenttimes.

Evenwe weren't prepared for the colossal
difference inbenchmark performance,
though. Afterall, our Media Benchmarks
suite has beenaround since 2007 -aCPU
from 2003 shouldn't be that much slower,
should it? Boy, were we wrong. Watching the
machine struggle through our benchmarks
was a painful experience, just going to show
the awfulinefficiency of Intel's NetBurst
architecture, and the difference made by
having multi-core CPUs.

The 2.6GHz Pentium 4 had just one core
with HyperThreading, so it really didn't like
anything that relies on multiple threads, such
as our multi-tasking and video encoding
benchmarks. In particular, its result of 0.47

in Cinebenchis pitiful. Not surprisingly,
thetestinwhich it performed best was
oursingle-threaded Gimpimage editing
benchmark, but the inefficiency and poor
IPC (instructions per clock] of the Pentium 4

was still very evident.

Inshort, CPUs have come a long way since
Issue 1, especiallywhen it comes to multi-
threading. Now, where's that hammer? GPG

GIMP IMAGE EDITING

Core i7-4770K

2.6GHz Pentium 4 422

2,022

HANDBRAKE H.264 VIDEO ENCODING

Core i7-4770K
2.6GHz Pentium 4 301

MULTI-TASKING
Core i7-4770K
2.6GHz Pentium 4 219

OVERALL
Core i7-4770K
2.6GHz Pentium 4 314

CINEBENCH R11.5
Core i7-4770K

2.6GHz Pentium 4 0.47

3,621

2,436

8.12




The best computing hardware
and gaming reviews straight
to your Android phone

e The very best in computer
hardware reviews, modding,
gaming and news direct from
bit-tech.net i

e Access and post to the forums "
straight from your phone |

e Add sections to your favourite
list and easily follow the news
you're most interested in

e Play podcasts

¢ Share content on Facebook,
Twitter and by email

oF0] Download now
using this QR code

E-"‘- or Download now from http://app.bit-tech.net/



GRATUITOUS

TOUCH-
SCREENS

James Gorbold questions the latest fad of

adding touch-screens to everything

technology, ora new marketingterm, and itthen gets

shoehorned into every device under the sun before you have
time to say ‘stereoscopic what? The latest fad to sweep the industry
is the touch-screen, with companies now desperately making every
product touch-controllable.

Now don’t get me wrong; touch-screens, when implemented
properly, can offer great ways of controlling a device. Try switching
back toamanual, button-only phone, ora stylus-controlled PDA,
fromyour modern smartphone or tabletand
you'llseewhat | mean. Itisn't only that
modern devices have high-resolution
colourscreensandare Internet-enabled;
they're simply easierto use, thanks to the
inherent easiness of using your fingers to
manipulate a device thatyou're already
holdinginyourhands.

Touch-screensalso have a place in some static devices, such
asinteractive information displays in public transport stations and
shops. Afterall, you wouldn't want to have a keyboard or mouse
sitting next to such devices - they'd not only be unusable for some
computer-illiterate people, but would also be either mashed into
pieces or nicked before they could become cost-effective.

However, that doesn’'t mean touch-screens offer the best way to
control every device. Where | personally draw the line is with my rule
thatany device I'llbe using for long periods of time shouldn't have a
touch-screen. Why? It's simple; | dont want to have to peerat the
screenthrough a haze of dirty fingerprints and human grease.I'm
happy to tolerate this experience on my smartphone, because | have
plenty of other devices for my other computer activities, suchasa TV
and projector forwatching films, a PC forwork and play, and a Kindle
forreading ebooks.

e veryfewyears, the tech industry becomes fixated on a new

122 October 2013

| don’t want to peer at
the screen through a
haze of fingerprints and
human grease

Ithink this isa common sense approach to readability, but the
industry seems convinced that, in the future, all laptops should have
touch-screenstoo. Thisis despite the fact that all laptops have a
keyboard and pointing device already builtin to them. Ifitdoesn't,
thenitisn'talaptop -it'satablet. This meanswe’ll all be paying
more for our laptops in the future, as it costs around $80 to
implement a touch-screen. What's particularly tragicis that the
incoming swarm of touch-enabled laptops doesn't seemto be
driven by consumer demand, but by the expectation that, since
Windows 8 supports touch-screens, touch-
screens should be added to laptops too.

There'salsoastrongargumentagainst
using a vertically mounted gesturalinterface
such as atouch-screen onalaptop for
extended periods too. Known colloquially as
‘gorillaarm’ - since that'swhatyourarm
ends up looking like —the human arm simply
isn'tdesigned to be held out in front of your face for long. Afterall,
thisis why the holsterwas invented - it's bloody knackering to hold
apistoloutatarm’s length all the time!

That's enough about my second favourite pastime though; I'd love
tohear fromyou, and find outif I'm notalone in being fed up with
touch-screens being implemented unnecessarily. Doyou want to
controlyour PC or laptop with a touch-screen, oris there no point
whenyou can already use a keyboard and mouse? Feel free to let
me know your thoughts at jamesg(dscan.co.uk

James Gorbold fellin love with the original IBM PCin the early
1980s and has been building, tweaking and overclocking PCs ever

since. He has writtenan article inalmost every issue of Custom
PC and now helps Scan Computers to develop new systems.
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ULTIMATE LICUID CRPU COOLER

RESERATOR (3) MAX

Nanofluids helps to increase thermal conductivity dramatically
Up to 400W ultra silent powerful cooling

- Dual radial radiator designed to maximize the air flow structure

- Dual-path radiator to optimize heat transfer and cooling performance
- High-performance built-in water pump to ensure maximum flow rate

‘ ’ - 120mm extra fan available for over-clockers

The above images are simulated images may differ from actual product.
For more information visit www.zalman.com

? u Iet C .com Tel : +44 1653 668000 ; Ip Sales Hotline +44 0871 622 7500

hear g i f'S:’Z f Ehink www.quietpc.com www.vip-computers.com/uk
Computers
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t: 0871-472-4747 SCAN COMPUTERS

A 3XS PC is the definition of an award-winning system

GAMING OVERCLOCKED
LAPTOPS GAMING PCs BUNDLES

Built for enthusiasts

@ MDA
IMUS’

TECHNOLODY

ALL - IN - ONES PRO AUDIO PRO GRAPHICS PRO VIDEO

By enthusiasts, for whatever your use...

CPCCDIE CPECDIE [Aforums ]
Awards=0i3 AWards 203 ERcO mArtiSt‘ DEVELOP

[ __winner____ |
BESTPCMANUFACTURER  BEST PCMANUFACTURER

Ik Ak
Scan Platinum Partners
NVIDIA "‘ w’ .
S q NVIDIA GeForce® GTX760 !’” Corsair Raptor Gaming Peripherals ( intel) Intel® ath Gen Core Processor Family
CORSAIR'
GeForce® GTX 760 is the new weapon of choice for Your games. Your rig. Your tactics. Your style. Unlock the power within and take your Fia ool FlE

gamers—a powerful GPU that gives you the fast,
smooth, quiet gaming you’re looking for in all
your favorite titles. It's packed with next
gen features like NVIDIA GeForce
Experience™ and GPU Boost 2.0

experience to an incredible level with the
New 4th gen Intel® Core™ i7 processor.

Corsair gaming mice and keyboards combine superior
responsiveness, precise accuracy, and reliable controls to
allow you to perform at your
highest level.

Remove the limits and see
what happens.

Don't buy hardware without Scansure protection. 28 day installation . Scan Finance. Buy now, pay 10% deposit* and spread the cost over 36
damage insurance www.scan.co.uk/scansure. =ir or 48 months when you spend £300 (inc vat) or more.
Prices correct at time of print. Classic credit options (36 or 48 months). Customers will initially only have to pay a 10% deposit, with the orginal loan amount payable over 36 or 48 months.

*Example: £1,000.00 Deposit: £100.00 Amount of loan: £900.00 Total charge for credit:£276.12 Total payable:£1276.12 Total 36 Monthly instalments of:£32.67 APR:19.9%. Terms and Conditions Apply.
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