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Elegantly simple
Install Windows on your Mac in 
a few easy steps. The Parallels 
Wizard makes everything 
seamless, whether you move 
your existing PC applications 
and fi les or install Windows from 
scratch. 

Incredibly intuitive
Run Windows 10, Windows 8.1, 
Windows 7, Windows XP and 
more. Together, Mac OS X®

and Windows become the best 
Windows PC ever.

Lightning fast
Resource-hungry Windows 
applications  run effortlessly, 
and Microsoft® Offi ce is faster 
than ever.

Perfectly seamless 
Launch your Windows 
applications right from the 
Dock. Use Mac gestures in 
your Windows applications. 
Copy & paste and drag & drop 
between Windows and Mac 
applications, and much more! 

THE EASIEST, FASTEST, AND MOST POWERFUL WAY 
TO RUN WINDOWS ON A MAC—WITHOUT REBOOTING!

RUN WINDOWS
ON YOUR MAC

Learn more and get your free trial today!
Go to parallels.com/trial11
© 2016 Parallels IP Holdings GmbH. All rights reserved.

Parallels Desktop® 11 for Mac
The #1 choice of Mac® users for over 9 years

Love Mac. Run Windows.
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Progress in technology has always been about 
improving performance, and at the heart of any 
electronic device are those little bits of silicon that 
make everything happen from general processing 
to storage. These integrated circuits or microchips 
are the product of the semiconductor industry and 
usually hidden away from the public eye. 

Sure, you’ve read about how next-generation 
smartphones have the latest Qualcomm 
Snapdragon processor; you’ll see acronyms and 
symbols such as CPU, GPU, ISP and DSP; you’ll 
instinctively “know” that a 14-bit image processor 
is better than a 12-bit one, that more cores, more 
pixels and more hertz is always better, but unless 
you’re upgrading from a 10-year old Nokia, you’re 
also more than likely not going to notice any 
immediate difference.

Similarly, refrigerators today have much 
more advanced electronics to help it regulate 
temperatures better, and washing machines can 

precisely detect the type of load and automatically 
adjust water, detergent and washing modes. Again, it’s 
hard to see any of these in action, you’ll just have to 
trust that it works.

The one category in consumer electronics that’s 
heating up recently however, is in display technology. 
Consider this, the iPad Air 2 is 6.1mm thick, and Apple 
took great lengths to show that it’s actually thinner 
than a standard pencil. This is a 10-inch personal 
tablet. LG’s newest Signature line of giant 4K TVs that 
come in sizes 65-inches and above, feature a glass 
OLED display that’s just 2.57mm thin. 2.57mm!

Now that’s a difference you can immediately 
appreciate. They say seeing is believing, so in this 
issue of HWM, we delve into the world of display 
technologies. If you’ve been holding off on getting a 
new TV, we’ve got you covered.

Zachary Chan
EDITOR

THE THICK AND THIN 
OF TECHNOLOGY
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OLYMPUS TOUGH TG-870
The rugged compact enhanced for all-
weather selfies.

LOGITECH G900 CHAOS 
SPECTRUM
Ultra-cool looking and incredibly 
customizable spaceship mouse.

CAT S60
From the makers of industrial 
machinery comes the world’s first 
smartphone with thermal imaging.

G E A R

NEW THIS 
MONTH

Every month, we receive dozens of product announcements and 
mentions, sit through many a launch event and try out all kinds 

devices. All these products are then carefully curated by our crack 
team of tech gurus. The final list is presented here in Gear and it is our 
hope you’ll find something to geek-out to. 
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MORGAN EV3
The Morgan EV3 pairs the British 

automaker’s rich legacy with modern 
technology. The bespoke, handcrafted car 
is inspired by 1930s race cars and classic 

motorcycles, and is entirely electric. It goes 
from 0-62mph in less than nine seconds, 

and has a top speed over 90mph. The body 
is made of composite carbon panels and 

hand worked over - get this - an ash 
wood frame.
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OLYMPUS 
TOUGH TG-870
The latest update to the Tough family, the 
TG-870 has the same dust, shock, freeze 
and water protection as we’ve come to 

know them for, but adds an automatic edge 
distortion compensation function to its 

ultra-wide angle 21mm shots so everyone 
can squeeze into that wefie without looking 
distorted, which just means that any time is 

a selfie time!
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CAT S60
The CAT S60 smartphone features an 

integrated rear FLIR thermal camera with 
multiple spot meters. In addition, it also has 
a standard 13MP shooter and a front-facing 
5MP one. This rugged, IP68 certified device 

operates on Android 6.0, powered by an 
octa-core Snapdragon 617 processor with a 
3,800mAh battery. It also features a 4.7-inch 

Corning Gorilla Glass 4 display. While the 
device is clearly aimed at a professional 

market, handheld thermal imaging is a pretty 
cool feature to have. 
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LOGITECH 
G900 CHAOS 
SPECTRUM 

The Logitech G900 Chaos Spectrum 
might be one of the most customizable 

gaming mice out there. It features 
modular grips for both left- and right-

handers with varying grip styles, support 
for both wired and wireless modes, and 
a dizzying palette of up to 16.8 million 
colors. It is also surprisingly light at just 

107g, making it suitable for long hours of 
casual or even tournament play.  
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RESSENCE 
TYPE 5B

Ressence just keeps redefining what 
watches are meant to be. The newest 
Type 5 is the first mechanical watch to 
be perfectly readable even underwater, 
without any reflection or glare. That’s 

because the whole thing - all 142 
components, including the dial - is 

encased in oil!
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NIXON 
MISSION

Meet your new action sports smartwatch. 
Powered by Android Wear, Nixon’s Mission 

watch is made from polycarbonate and 
stainless steel, with a multi-color AMOLED 
display protected by Gorilla Glass. It’s also 

water-resistant down to 100 meters, so you 
can theoretically still get your SMSes even 

when diving. 
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NIKON 
DL24-85 
F/1.8-2.8

Want excellent image quality from a 
camera that fits in your pocket? The 

DL24-85 has a 20.8MP 1.0-inch BSI CMOS 
sensor, a brand new quad-core EXPEED 

6A image-processing engine and a super 
macro function that lets you get “life-sized” 
close-up shooting so you see every detail.
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BEOPLAY A6

With its fabric front covering and unique 
design, it’s easy to mistake the BeoPlay A6 

as a piece of designer furniture. Underneath 
lies two 60 watt 5.5-inch woofers, two 
30 watt ¾-inch tweeters, and one rear-
facing 60 watt 1.5-inch full-range driver 
that effortlessly spreads quality sound 

throughout the room.
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RAZER 
BLACKWIDOW 

X CHROMA
Featuring a brand new minimalistic design, 
the Blackwidow X Chroma has an exposed 

military-grade metal top mounting plate, 
allowing the Chroma-illuminated keys 
to stand out. Macro keys and the USB 
passthrough have been removed too. 

Razer’s own mechanical green switches are 
used, rated for up to 80 million key strokes. 
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SONY PS-HX500 
TURNTABLE

Vinyl is not dead - and neither is digital. The 
PS-HX500 by Sony is a modern-day turntable 

that plays vinyl, with the ability to capture 
analog digitally in its purest form. Well, as 

pure as digital can be to analog. Connect the 
PS-HX500 to PC via USB, and the turntable 
helps you record to High-Resolution Audio.
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PRIME LENSES FOR 
THE MIRRORLESS AGE
ZEISS introduces the new Batis 2.8/18 super wide-angle lens.

Z E I S S  S P E C I A L

To find out more about ZEISS Lenses, go to http://www.zeiss.com/photo

ZEISS BATIS 2.8/18 LENS
Photographers know that their camera is only as good as the lens on it. 
That’s why it’s exciting that ZEISS is bringing its high-quality optics to 
the Sony full-frame mirrorless system with E-mount.
 Its newest lens, the ZEISS Batis 2.8/18 brings a super wide-angle 
perspective to the Batis family. With a diagonal angular field of 99 
degrees, the new lens is perfect for shooting landscapes, architecture, 
interiors, and astronomy.
 The fast lens is built with nine aperture blades, providing a 
harmonious, circular bokeh when shooting wide open, and exceptional 
optics from ZEISS provide luminous sharpness across the entire image. 
The Batis lenses have been designed with today’s high-resolution 
digital sensors in mind, to give you the most details and contrast out of 
your modern camera.
 Photographers who adopted mirrorless cameras for their compact 
sizes will appreciate that the new Batis 2.8/18 is currently the shortest 
full-frame fixed focal length lens with autofocus. The ZEISS Batis lenses 
are also dust and weather sealed, making them perfect companions for 
the working photographer.
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 An 
innovative 
OLED display 
shows you the 
focus distance and depth of field, even under low light. The fast 
autofocus with linear motors quietly locks onto its subject, while a 
handy rubberized focus ring makes it easy to focus manually as well.
 The Batis 2.8/18 is constructed with 11 lens elements in ten 
groups, and draws on the ZEISS Distagon optical design. Four of the 
lens elements are aspheric on both sides, and seven are made from 
special types of glass. Its floating elements design compensates for 
aberrations of the lenses for subjects at all distances. 
 The ZEISS Batis lenses are named after a small bird from Africa 
that’s known for its quick reflexes and a colorful plumage rich in 
contrasts. It’s an apt name for the Batis lenses that focus quickly and 
capture images rich in detail. Together with the Batis 2/25 and 1.8/85 
lenses, ZEISS rounds up a compelling family of prime lenses for the 
modern mirrorless camera.

http://www.zeiss.com/photo
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A PC FOR YOU
Whether you’re a road warrior, a document master, 
or a work-at-home parent, Lenovo has a PC for you.

L E N O V O  S P E C I A L

To find out more about Lenovo products, go to http://www.lenovo.com/sg/en/

THE LEGEND REBORN
The legendary ThinkPad is reborn as a 2-in-1 
hybrid. The 12” X1 tablet is ultralight and 
ultrapowerful, weighing only 800g with an 
Intel Core M processor inside. The detachable 
keyboard comes with the renowned 
TrackPoint, giving you precise control even 
without a mouse. With its unique expandable 
design, the X1 can transform into a projector, 
or even a 3D camera, with the additional of 
optional modules.

THINKPAD X1 TABLET

USE IT THE WAY YOU WANT
True to its name, the YOGA 900 bends, flips 
and flexes along its 360° watchband hinge. 
The YOGA 900 is the world’s thinnest Intel 
Core i convertible today, with an up to 6th 
generation Intel Core i7 processor inside. Its 
keyboard handily folds forward for work or 
backwards for tablet entertainment. The JBL 
speakers deliver rich stereo sound with Dolby 
Home Theatre, and the QHD+ display with 
IPS tech creates stunning images.

YOGA 900

YOUR EVERYDAY CARRY
The ideapad 710S is built for those who run fast and don’t want to be 
weighed down. The light laptop, at just 1.1kg, comes with a high-
speed PCIe solid state drive and ultrafast Wi-Fi connection for lighting 
speeds, and next-generation Intel Core i7 processors with Intel Iris 
graphics. Narrow 5mm thin bezels provide edge-to-edge visuals, 
and the built-in JBL stereo speakers give you true surround sound, 
anywhere you go.

IDEAPAD 710S

THE 2-IN-1 FOR THE FAMILY
The YOGA Home 900 is both a desktop with a generous 27” screen, 
as well as a tabletop tablet with 10-point multi-touch. This means it 
can be the home PC for spreadsheets and word processing, as well 
as the family tablet for watching videos and sharing photos. Enjoy 
immersive multi-player games with the Joysticks and Strikers that 
come included, simply attach them onto the display and start playing.

YOGA HOME 900

REAL POWER IS FLEXIBLE
The X1 YOGA is where power remains 
flexible but tough. The ultralight and ultrathin 
2-in-1 professional’s keyboard bends four 
ways to work the way you want. Lenovo’s 
exclusive WRITEit technology lets you easily 
write into any input field across hundreds of 
apps, using the included stylus pen, which 
can be docked into the X1 YOGA for quick 
charging. The X1 YOGA is built to endure, 
and tested against military specs.

X1 YOGA

http://www.lenovo.com/sg/en/
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A WATCH FOR 
NBA FANS
Fancy a Swiss made watch, with over 20 
functions, an antimagnetic titanium case 
with scratch-resistant sapphire crystal, 
which charges by the power of light? Oh, 
and it comes with an NBA tribute, the 
famous logo is engraved on the caseback, 
making it the perfect watch for basketball 
fans. Tissot T-Touch Expert Solar NBA 
Special Edition

G E A R

LARGER-THAN-LIFE 
COOLING

The Cooler Master MasterAir Maker 8 is 
the company’s fi rst CPU cooler to feature 
its proprietary 3D Vapor Chamber base 
design. Instead of a traditional copper base 
for heat transfer, this new cooler features 
a coolant-fi lled Vapor Chamber where the 
coolant changes from its liquid state to gas, 
and condenses back to a liquid for superior 
cooling effect. You’ll get red LEDs for lighting 
effects and a pair of Silencio FP cooling fans 
to ensure quiet operation. Cooler Master 
MasterAir Maker 8
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TO BLING AND PROTECT

The Symmetry series of rubberized phone 
cases hasn’t evolved much besides being 
fi tted for newer devices, the latest being 
Apple’s iPhone 6s. They offer great shock 
protection, but not what you’d call a looker. 
So for this premium model, Otterbox got 
their hands on some Swarovski fi ne rock 
crystals and bedazzled the entire outer 
back. Bling! Otterbox Symmetry Crystal 
Edition

CRISP, BRILLIANT, AND FAST

This is Dell’s fi rst consumer monitor to 
feature a 3,840 x 2,160-pixel TN display. 
Designed expressly for home entertainment 
use, it is equipped with a speedy 2ms G2G 
response time for reduced motion blur. 
Support for Picture-in-Picture and Picture-by-
Picture modes also means that you can take 
advantage of all 28-inches of screen real 
estate and view content from two different 
sources on the same screen. Dell 28 Ultra 
HD 4K monitor (S2817Q)
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PREMIUM ANDROID 
CONTROLLER

The S.U.R.F.R. is the ultimate game pad for 
Android gamers. Only only does it feature 
the dual analog style prevalent in modern 
controllers, it also has a built-in QWERTY 
keyboard for messaging, as well as media 
shortcuts for playing your movies and 
videos. On top of that, it’s designed and 
manufactured by Mad Catz, one of the 
world’s leading peripheral manufacturers, 
so you know it’s not going to die on you 
a few months down the road. Mad Catz 
S.U.R.F.R. gaming controller

A NEW AND SHARPER BLADE

The new Razer Blade has been updated 
for 2016 with a sixth-generation Intel Core 
i7-6700HQ processor, 16GB of DDR4 RAM, 
and an NVIDIA GeForce GTX 970M graphics 
card. More importantly, it now features a 
Thunderbolt 3 port, which means you can 
use it with the Razer Core external graphics 
enclosure. And considering that it boasts 
a 3,200 x 1,800 IGZO touchscreen display, 
you’ll need the extra graphical heft to run 
games at that resolution. Razer Blade 
(2016)
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LIGHT ENOUGH TO GO 
ANYWHERE

If you’ve ever wanted a travel companion 
bag that didn’t weigh you down, the 
Patagonia Lightweight Travel Tote may be 
your answer. It unfolds from a small pouch 
that’s just 396g in weight into a proper 
bag with a 22-liter capacity. Carry it like a 
backpack, or pull it around your shoulders 
like a tote bag. Patagonia Lightweight 
Travel Tote

SNAP AND SHARE

The EX-ZR3600 brings back the  1/1.7-inch 
12.1MP BSI CMOS sensor and HS3 imaging 
engine from the EX-ZR3500, but adds 
enhanced sharing features like Auto Transfer 
which can be set to transfer only images 
with faces in them, so you don’t even have to 
choose which photos to transfer. Just snap, 
and share. Casio Exilim EX-ZR3600
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2-IN-1 TABLET WITH INCLUDED 
KEYBOARD

Unlike most 2-in-1 tablets, the ideapad MIIX 
310 comes standard with its own detachable 
keyboard, on top of its estimated 10-hour 
battery life with its optional Full HD display. 
The tablet also comes with up to 64GB 
internal memory and up to 4GB DDR3L RAM 
for speedy performance, whether you’re 
browsing the web or doing work on it. 
Lenovo ideapad MIIX 310

G E A R

STAIRWAY TO HEAVEN 

The new 2016 range from G  
either a Traditional model wi h l i  
or a High performance (HP) -
generation G Force auto tu fl  
Les Paul Standard 2016 HP fi  
dip switches to further exp  
prowess, not to mention a s i  
Gibson Les Paul Standard P

A SUPERCAR 
YOU CAN 
T O  
M T
h h h l k d ll 

t f  
t i b i d d
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PLUG & PLAY CASTING

If you fancy yourself having godlike gaming 
skills, Razer’s new Ripsaw capture card 
will help you broadcast your game footage 
to the rest of the world with relative ease. 
Compatible with just about any PC and 
modern gaming console today, it captures up 
to 1080p60 and supposedly works right out 
of the box with popular casting tools such as 
OBS and XSplit. Razer Ripsaw

Gibson comes in 
with manual tuning 
) model with next-
ning. The fl agship 
has confi gurable
and its acoustic 
stunning AAAA top. 
rd 2016 HP

YOU CAN
TAKE TO THE
MARKET
The McLaren 570GT has the looks and all 
the specs of a beastly supercar, with a 3.8L
twin turbo V8 engine, and a seven-speed
seamless-shift transmission. And yet, it 
also has a side-opening rear hatch that 
gives you 220-liters of storage space for 
everyday use. McLaren 570GT
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ENTRY LEVEL SSD FOR THE 
MASSES

Samsung’s latest entry level SSD features 
hardware encryption (AES 256-bit and TCG 
Opal 2.0) with read and write speeds up to 
540mb/s and 520mb/s respectively. It uses 
the older planar TLC NAND last seen used 
on the SSD 840 EVO though, and only comes 
in 120GB or 250GB versions, so those who 
were hoping for higher capacities are in for a 
disappointment. Samsung SSD 750 Evo

THE SPACEBAR, REDESIGNED

There’s not a lot to differentiate mechanical 
gaming keyboards these days, but 
Thermaltake might just have found a way. The 
Poseidon Z Touch boasts a touch-sensitive 
spacebar powered by Synaptics’ SmartBar 
technology that can mimic some functions 
from your mouse. It adds the ability to 
scroll, zoom, and can even bring up things 
like the text editor. Five discrete zones on 
the spacebar can also be programmed 
with specifi c macros, eliminating the need 
for dedicated, physical macro buttons. 
Thermaltake Poseidon Z Touch

NEW AGE BOOMBOX

They may be better known for their Reference 
series speakers, but Klipsch has just realized 
a portable speaker that’s well worth a look 
too. The Groove has IPX4 water-proofi ng, a 
3-inch full-range driver and two 2-inch side 
fi ring passive bass radiatiors that allow it to 
deliver up to 10W of digital power. Klipsch 
Groove

P
IC

T
U

R
E

S
 IR

IX
, T

H
E

R
M

A
LT

A
K

E
, S

A
M

S
U

N
G

, K
L

IP
S

C
H

GET THE BIG PICTURE

When it comes to ultra wide-angle lenses 
the options for full-frame photographers 
are a little limited, but the new Irix 15mm 
f/2.4 Blackstone certainly seems to be a 
tempting one. This manual lens comes with 
a hyperfocal scale, focus lock, infi nity click 
and takes both front and rear gelatin fi lters 
so you can use the fi lters that suit your 
style of photography best. Irix 15mm f/2.4 
Blackstone
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T H I N K

Could we one day create a digital 
God so intelligent that it can solve all 

our problems – or will it mark our demise?

Text by Koh Wanzi
Art Direction and illustration by Ken Koh  

M O R E 
I N S I D E >
TOP AI SCIENCE 
FICTION
The best artifi cial intelligence 
books and movies to spend 
an afternoon on.

Q&A WITH FUJI 
XEROX
Is there still a market for 
printers and printing in this 
digital world?
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T H I N K

How man fell 
to the machine
Lee Se-dol, the second-highest 
ranked Go player in the world, 
was confi dent he’d win. Then 
he lost. Badly.

The Ancient Greeks may not have 
had our technology, but that 

didn’t stop them from imagining tales of 
conscious, humanoid beings just like us. 
Hephaestus fashioned 
Talos, a bronze 
automaton, who was 
sent to protect Europa 
on Crete. Daedalus 
created living 
statues that were 
so life-like, they had 
to be tied down 
to prevent them 

from running away. 
Whichever the era 
we live in, the idea of 
machines that perfectly 
simulate, or even 
exceed humans, is a 
concept that’s deeply 
rooted in our psyche.
    So imagine the excitement when 
AlphaGo, a program developed by Google-
owned DeepMind, beat legendary Go (a 

game also known as ‘wei qi’) player Lee 
Se-dol 4-1 in a fi ve-game series. The win 
ignited headlines across the globe, with 
news outlets trumpeting the outcome as 

a major milestone for 
artifi cial intelligence. In 
South Korea, coverage 
of the match was even 
more prominent than 
North Korean threats of 
a pre-emptive strike on 
the South. 
     AlphaGo’s victory 
is a big deal, and not 
just because it’s the 
fi rst computer program 
to triumph over a top-
ranked Go player. By 
proving that machines 
can rival humans in 
an intuition-based 

game like Go, AlphaGo just overcame a 
huge hurdle for artifi cial intelligence (AI), a 
milestone that some thought was a decade 
away. 
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"ALPHAGO’S 
VICTORY IS A BIG 

DEAL, AND NOT JUST 
BECAUSE IT’S THE 
FIRST COMPUTER 

PROGRAM TO 
TRIUMPH OVER A 
TOP-RANKED GO 

PLAYER.”

     To be sure, AlphaGo is good at one 
thing only, playing Go, and is a long way 
off from being considered an artifi cial 
superintelligence. But if AI wasn’t 
expected to be so successful so early, 
what other surprise developments 
lay in wait? Progress doesn’t follow 
a linear curve, and every so often, 
it leaps forward exponentially. Is 
AlphaGo’s victory a sign that artifi cial 
superintelligences are closer to being 
realized than previously thought?
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WHAT IS GO? 
To the casual observer, AlphaGo’s 
triumph over one of the world’s 
leading Go players may not seem 
like much. It’s just a game, right? 
But the win is signifi cant in many 
ways. That’s because Go is a game 
unlike any other, where the rules 
are sparingly simple, but there’s 
also room for a mind-boggling 
amount of complexity. 
 A game like chess can be 
overcome with simple heuristics; 
decision-making shortcuts that 
involve ranking possible moves 
and picking the best one, based on 
elements like the material value of 
each piece.
 With Go, however, the board 
provides limited data, and each 
piece has the same value as the 
next (discounting all other factors). 
Instead, Go requires a great deal of 
intuition to master, a quality that 
one would not usually attribute to 
computers.
 Furthermore, the sheer intricacy 
of Go, where there are more 
possible Go positions than atoms 
in the universe, means that it is 
literally impossible for computers 
to just brute force their way to a 
win.
 That makes AlphaGo’s win 
diff erent from other victories by 
machines over humans, such as 
when IBM’s Deep Blue beat chess 
grandmaster Garry Kasparov back 
in 1997. In fact, Go’s reliance on 
intuition means that masters of the 
game cannot even fully articulate 
what makes them so good. In 
the words of Michael Polanyi, a 
Hungarian-British polymath,“We 
know more than we can tell.” 
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What 
makes 
AlphaGo 
so smart?
AlphaGo is a deep neural network – 
a program modeled after the human brain.

"ALPHAGO ISN’T
 EVEN ONE SINGLE 

MACHINE, BUT IS
 INSTEAD DISTRIBUTED 

SOFTWARE RUNNING 
ACROSS A COMPUTER 

NETWORK, WHICH 
COMPRISES OVER 

170 GPUS AND 
1,200 CPUS.”

AlphaGo isn’t even one single 
machine, but is instead distributed 

software running across a computer 
network, which comprises over 170 
GPUs and 1,200 CPUs. It’s a prime 
example of a program based on deep 
neural nets – hardware and software 
networks that approximate the structure 
and function of the web of neurons in 
our brains.
 It uses a combination of Monte Carlo 
tree search programs, search algorithms, 
and two types of deep neural networks; 
a policy and value network. AlphaGo 
uses these neural networks to guide its 
Monte Carlo program, which involves 

looking ahead and playing out the 
remainder of the game in its “mind.” 
 During each simulated game, the 
policy network suggests which moves 
to make based on what it thinks the 
opponent’s next move will be, while the 
value network evaluates the resulting 
position. Finally, AlphaGo selects the 
most successful move in its simulation.
 These neural networks empower 
a technique called machine learning, 
which enables a computer to “learn” 
without needing to be fed explicit 
instructions for specifi c scenarios. 
Computers relying on machine learning 
require huge amounts of data to become 

smarter, and DeepMind started training 
the policy network with 30 million 
moves from games between top Go 
players. 
 DeepMind’s goal was to win the best 
players, not merely ape them. AlphaGo 
had to discover new strategies for itself, 
so DeepMind set it to play thousands of 
games against itself, gradually improving 
its tactics by a trial-and-error process 
known as reinforcement learning. 
Ultimately, the value networks became 
so capable that they could evaluate any 
Go position and estimate the eventual 
winner, a feat once thought to be 
impossible.
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T H I N K

Beyond AlphaGo, 
what’s next for AI?
Will artifi cial intelligence deliver utopia or the 
apocalypse?

“Yes, now there is a God.” 
That was the supercomputer’s 

answer when asked if there was a God in 
“Answer,” Fredric Brown’s 1954 short story 
about AI, before striking down a fearful 
man with a bolt of lightning.
 AI is a very real threat, according to 
some of the world’s sharpest minds. In his 
book Superintelligence: Paths, Dangers, 
Strategies, Nick Bostrom, a philosopher at 
Oxford University, warns that true AI might 
lead to humanity’s extinction. 
 Leading fi gures like Elon Musk and Sam 
Altman concur. Last year, the duo were 

among many other Silicon Valley investors 
who created OpenAI, a billion-dollar non-
profi t organization dedicated to open-
sourcing AI, and ensuring that we don’t 
end up birthing a monster that swallows us 
whole.

The end of the path
Musk has called AI our “biggest existential 
threat”, even tweeting that it could 
potentially be “more dangerous than 
nukes”. If that sounds alarmist to you, 
consider the fact that Stephen Hawking, a 
brilliant theoretical physicist, once told the 

BBC, “The development of full AI could 
spell the end of the human race.”
 These people are hardly Luddites 
resisting technological change. 
Instead, they represent some of the 
brightest minds today that are actively 
committed to advancement in AI, but 
also fear that the world is not doing 
enough to contain the potential risk. 
 Bostrom, Musk and Hawking are 
all referring to a speculative event 
known as the technological singularity. 
The singularity posits a future where 
AI is able to improve itself without 
human help, and rapidly exceeds 
human intellectual capacity by orders 
of magnitude, so much so that its 
superintelligence exceeds our ability to 
even understand it.
 AlphaGo gave us a taste of this 
mysterious superintelligence in its 
game with Lee So-dol. During their 
second Go match, AlphaGo made a 
move that made no sense to Lee, or 
any of the human experts watching the 
game. Move 37 was so unprecedented 
that Lee had to leave the match room 
for 15 minutes to think of a response. 
And AlphaGo won.
 The worry then is that an all-
powerful intellect would be outside 
our wit, and thus our control, entirely. 
After all, history isn’t exactly rife with 
examples of more powerful beings 
being subservient to weaker ones. Or 
humanity could succumb to a fl awed 
AI that is so intelligent, but constricted 
by its faulty programming that it does 
what we ask it to, without considering 
what it is that we really want.
 Consider Nick Bostrom’s ‘paperclip 
maximizer,’ a thought experiment that 
asks you to imagine a superintelligent 
AI whose goal is to maximize the 
number of paperclips in its collection. 
If taken to its logical conclusion, this 
entity might just convert most of 
the matter in the universe – which 
includes us – into paperclips.
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"THE WORRY IS 
THAT AN ALL-
POWERFUL 
INTELLECT WOULD 
BE OUTSIDE OUR 
WIT, AND THUS 
OUR CONTROL, 
ENTIRELY.”
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AI IN THE REAL 
WORLD
Think AI exists only in the future? 
Think again. Deep learning 
networks are already at work in 
the most mundane aspects of our 
digital lives. Here are just a few: 

Google Search: Google began 
rolling out a deep learning 
system called RankBrain in early 
2015, which is responsible for 
generating responses to search 
queries. Thank RankBrain for 
how Search’s autocomplete 
seemingly reads your mind.

Google Photos: Google Photos 
uses a multi-layered neural 
network to recognize and 
sort your images according to 
subjects like people, places and 
objects. 

Skype Translator: Skype can 
enable real-time translation and 
conversations between speakers 
of diff erent languages.  

Facebook Moments: This photo 
app can identify your friends in 
photos, and allow you to send it 
to them more easily.

Apple Siri: Siri’s decent speech 
recognition performance isn’t a 
happy coincidence.

A key to all our solutions
But what if – what if – AI could be 
good? Demis Hassabis, DeepMind’s 
founder, has described his company 
as having a two-part mission: solve 
intelligence, and then use it to solve 
everything else.  
 It’s the second part of the mission 
that’s interesting, because it is so 
unapologetically optimistic. One only 
needs to glance at the front page of any 
broadsheet today to realize that we live 
in a troubled world. Issues like climate 
change, terrorism, and the Syrian civil 
war continue to defy our best efforts to 
solve them, but perhaps a greater-than-
human intelligence could? 
 Isaac Asimov’s short story, “The 
Last Question,” imagines this precise 
scenario, where a superintelligent AI, 
known as the Multivac, continually 
improves itself as it helps mankind 
expand across the universe, transcend 
physical bodies, and conquer death. 
Eventually, humanity fuses with the 
AI as the last stars die out, and the 
superintelligence, having achieved god-
like divinity, creates a new cosmos.

 Ideally, an artifi cial superintelligence would 
be the last invention humans need ever 
make. The AI would handle all our scientifi c 
research and technological development, 
accelerate progress in myriad other fi elds, 
and possibly challenge what it means to be 
human by eliminating aging and disease.
     That’s the shining promise of AI. Today, 
such an AI is still a long way off. We don’t 
know enough about achieving true artifi cial 
general intelligence to even sketch out a 
developmental pathway. Many theories lie 
rooted in thought experiments, or science 
fi ction. But one thing is clear  – it’s never too 
early to begin thinking about how to contain 
an intelligence that’s beyond our fathom.

"DEEPMIND’S 
FOUNDER, HAS 
DESCRIBED HIS 
COMPANY AS 
HAVING A TWO-PART 
MISSION: SOLVE 
INTELLIGENCE, AND 
THEN USE IT TO 
SOLVE EVERYTHING 
ELSE.”
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T H I N K

FRANKENSTEIN 
BY MARY SHELLEY 

Book

Probably the most famous 
AI story of all time — 
although you’d have to 
be generous with the 
‘intelligence’ part. The 
name ‘Frankenstein’ 
actually refers to the 
protagonist, Victor 
Frankenstein, not the 
living being he creates out 
of dead body parts, called 
‘the Wretch.’

I, ROBOT BY 
ISAAC ASIMOV 

Book

The nine short stories 
that make up I, Robot 
introduced Asimov’s 
famous ‘Three Laws of 
Robotics,’ which has 
been a major infl uence 
on AI science fi ction. It 
really doesn’t get more 
foundational than this.

1818 1950

1984

THE MATRIX

Movie

The best cyberpunk movie 
of all time, The Matrix has 
an exhilarating mix of 
technology, AI, dystopia, 
philosophy, and kung-fu, 
and it all works. If you’ve 
never seen it, you need to 
now — just know that the 
sequels don’t count.

THE IRON GIANT

Movie

The Iron Giant is one 
of those great movies 
that deserved a greater 
audience than it did. 
A young boy rescues a 
giant robot that falls from 
space, and then the movie 
proceeds to deliver more 
feels than you’d expect 
from a kid’s cartoon.

1999

THE TERMINATOR

Movie

The scariest killer robot 
ever imagined. The AI 
Skynet gains sentience, 
starts a nuclear holocaust 
against mankind, then 
sends a terminator 
back in time to kill the 
mother of humanity’s 
future resistance leader. 
Terminator and its sequel 
stand as two of the best 
sci-fi  movies ever made.
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CONSIDER 
PHLEBAS 
BY IAIN BANKS

Book

Read Consider Phlebas 
to jump into Iain Banks’ 
seminal Culture space 
opera series. In the far 
future, advanced AI called 
Minds run interstellar 
civilizations according 
to precise math, but 
what happens when 
logic dictates you do the 
wrong things for the right 
reasons?

DIASPORA BY 
GREG EGAN

Book

In Diaspora’s far future, 
human beings still 
exist, next to modifi ed 
transhumans, AI housed 
inside physical bodies, and 
completely disembodied 
digital intelligences. A 
gamma ray burst threatens 
the future of humanity, and 
a digital child has to fi nd a 
way to save them all.

Top AI
Science 
Fiction
Whether you’re 
looking for a 
weekend movie 
or a book that will 
blow your mind, 
we’ve got your next 
AI story covered.
 Text by Alvin Soon
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A.I. ARTIFICIAL 
INTELLIGENCE

 
Movie

A.I. is a movie about kind 
human-like androids made 
to love humans, and the 
not-so-kind humans who 
use androids to make love 
to. Kind of what you’d 
expect to happen. A.I. 
does get a little sappy, 
so leave your cynicism at 
the door.

IRON MAN

Movie

Though not listed 
as a main character, 
Jarvis from Iron Man 
is probably the most 
famous AI in popular 
culture today. Acting 
as a conversational UI, 
Jarvis does all sorts of 
modern magic for his 
creator, Tony Stark.

WALL-E

Movie

Wall-E is the cutest AI 
you’ll ever meet. Left as 
part of the clean-up crew 
after humanity destroys 
and abandons the Earth, 
Wall-E earnestly does 
his job, while pining for 
companionship, which 
shows up one day in the 
form of an even more 
advanced robot.

GHOST IN THE 
SHELL: STAND 
ALONE COMPLEX

TV

Most would recommend 
you the GITS movie, but 
we’re going to ask you to 
check out the TV series 
instead. It does a better 
job of expanding the 
manga and exploring what 
happens when man and 
AI collide.

2001

EX MACHINA

Movie

Ex Machina makes you think 
twice about AI. It’s set not 
too far in our future, in a 
setting that’s pretty familiar. 
That helps make this movie 
a believable tale about what 
might really happen when a 
lone genius, unhindered by 
oversight, creates an AI.

HUMANS

TV

The British-American TV 
series Humans tells one of 
the best modern AI stories 
yet. One day soon, AI might 
become good enough to 
power your personal robot 
home assistant. What 
happens when this assistant 
then gains sentience in your 
living room?

HER

Movie

What happens when 
AI becomes so smart, 
sensitive and personal 
that it’s better at 
understanding you than 
other humans ever will? In 
Her, a lonely man falls in 
love with an OS, and after 
you watch this movie, you 
will too.

THE VISION

Book

The Vision is a new, ongoing 
comic book series about 
Marvel’s android character, 
the Vision, and his android 
family. Trying to blend in like 
a human family only makes 
you realize how creepy 
artifi cial intelligence, lacking 
emotion, can be.

2002 2008

ACCELERANDO 
BY CHARLES STROSS

Book

Accelerando will freak you 
out. A collection of nine 
short stories tell the tale of 
three generations as they go 
through a technological sin-
gularity; where AI becomes a 
superintelligence so powerful 
humans can’t even begin to 
understand it.
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With MPS, 
customers only pay 
for what they print. 
And this is actually 
more important for 
small businesses 
that tend to have 
more cash flow 

concerns than big 
corporations. 
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In this digital world, is there still a market for 
printers? Are we wrong to assume that people 
aren’t printing as much these days?
The overall printer market is still growing. For laser 
printers, the number of units sold actually sees a growth 
of 7% year-on-year. 

Wow, we didn’t know that. What are the reasons 
that contribute to this growth?
Well, it’s driven by two key areas. First is the 
decentralization of printing, where we’ve more people 
printing more items personally, such as hotel booking 
and air ticket confirmation slips. Yes, laser printers do 
compete with inkjet printers, but with the falling prices 
of laser printers, consumers are finding it increasingly 
attractive to buy a laser printer today. They now get 
to enjoy the high print quality and durability of a laser 
printer even at home.
 In addition, while it’s true that people are now 
converting and sharing data in digital form, that amount 
of digitized data is so huge that even a fraction of it being 
printed is a huge number. That sheer amount of digital 
information being created is now driving print volume. 
In fact, the amount of paper sold across Asia Pacific has 
been experiencing a 10% growth year-on-year, which 
shows that people are actually printing more these days.

Since more consumers are buying laser printers 
for home use, have Fuji Xerox considered adding 
consumer-ish features that some inkjet printers 
have, like having content for users to print birthday 
cards or make scrapbooks?
I think the reason why most inkjet printer vendors are 
doing these is to encourage printing. Fuji Xerox is more 
pragmatic, as in we believe in printing only what you 
need. So we focus our attention on areas that make 
printing easy for home users, with features like wireless 
support and mobile printing through technologies like 
Apple AirPrint and Google Cloud Print. When we design 
our products, we look at how consumers utilize a printer 

VINCENT SIM
GENERAL MANAGER FOR SINGAPORE/EMERGING 
MARKETS & BUSINESS DEVELOPMENT FOR AP
FUJI XEROX ASIA PACIFIC PTE LTD
by Ng Chong Seng

Do small businesses 
have any use for 
Managed Print Services?

and add practical, instead of dramatic, features. Which 
is why we conduct customer surveys regularly, to gain 
insights on how we can do better.

Any upcoming new features that you can share with 
us at this point?
Secure printing, or more specifically, how to secure a 
print output, is something that many of our customers 
in banking, insurance, healthcare, and education are 
looking at. We’re also interested in this area, and we 
hope to share more on that in the near future.

Fuji Xerox is now offering Managed Print Services 
(MPS) to SOHOs and SMBs. Isn’t MPS more for large 
corporations? How can smaller companies benefit 
from it?
Most printing vendors target their MPS services at large 
businesses, and we saw that this in turn leaves a sizable 
potential market - the SOHOs and SMBs - untapped, and 
their needs unfulfilled.
 MPS benefits are similar between different sizes 
of customers. The biggest of them all is that because 
customers are virtually outsourcing their printing to 
us, they don’t have to worry about issues like machine 
breakdowns or that toners have run out. And since 
services are included in our MPS offerings, when 
customers do encounter problems, they can reach out 
to our call center or help desk, and get them resolved 
almost immediately. In short, customers get to enjoy 
seamless printing.
 Also, customers only pay for what they print. And this 
is actually more important for small businesses that tend 
to have more cash flow concerns than big corporations. 
For example, SOHOs and SMBs may not be willing to 
buy extra toners for storage if the money can be used 
for something else, like a marketing activity. They’ve to 
be careful with their spending. Additionally, since there’s 
a fixed fee per page, customers can now better predict 
their printing cost. This in turn allows them to manage 
their cash flow more efficiently.



Q & A

With so many services moving into 
an app-based platform, with food 
delivery being one of the oldest, 
why did Deliveroo decide to come 
in to the market at this time?
Basically, when we decided to come 
to Singapore, we realize there is 
a growing need for proper food 
to be delivered. Why? Because 
Singapore is a market that looks for 
convenience, it is a super-fast paced 
market, but what doesn’t exist yet 
is a reliable delivery service – in 
terms of operations – and lack of 
technology that allows you to track 
the status of your food. We decided 
to come to Singapore because of 
the growing market and its density 
– we’re looking for cities that are 
highly populated that are not so big 
– for example, Amsterdam is highly 
populated but it’s completely fl at. 
We also look at cities like Barcelona, 
London, Hong Kong, and Singapore 
– cities that highly populated with a 
huge demand for restaurants.

Besides its users, what are the 
other things that delivery-service 
apps should do to be sustainable 
in this rapidly growing fi eld?
When managing a food delivery 
business, the fi rst stage needs you 
to focus on the customer acquisition 
strategy, and what really makes the 
difference here is service levels. It 
means that when you order, you 

want to eat your food now. The other 
thing you want in order to remain 
sustainable is your riders’ utilization, 
and becoming more effi cient with 
your fl eet. Also, consider how you 
can combine your technology with 
the effi ciency of your fl eet, and 
increase productivity of your riders. 
Instead of doing only two orders 
per hour, see how they can do four, 
fi ve, six. How our technology works 
is we connect restaurants with a 
tablet each to our back-end, and we 
connect that to riders on our app. 
Being effi cient in managing your 
fl eet is probably one of the most 
important things for the long term.

What’s the biggest challenge you 
have in running this mobile-based 
service?
The problem here is how we can hire 
so many riders on this path we’ve 
gone. I’ve started the company here 
alone in October. Three months after 
our launch, I have 450 riders. What 
I need to think about, is how I can 
just use my technology to become 
more effi cient with the way we 
deliver food, because in Singapore, 
there are limited riders – it is not 
an infi nite thing. We need to think 
about is the new ways and features 
in our technology we need to put 
in and work. For example, instead 
of motorbikes, we can do it with 
bicycles or runners.

TRISTAN TORRES, 
GENERAL MANAGER
DELIVEROO SINGAPORE
by Liu Hongzuo

Sustaining 
premium services 
on an app
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What’s your next step after 
achieving island-wide delivery, 
then?
What I want in Singapore is to 
become a brand. What I want to 
be is to have that synergy when 
someone says they want to order 
food, the fi rst thing that goes to 
their mind is “Deliveroo”. Making 
Deliveroo as a brand, or as a need to 
consumers, isn’t going to ‘happen’ 
in the next month. It takes time, 
it’s about service, and it’s also the 
quality of the service. Imagine – 
Singapore has a potential market 
of 2.75 million people. With all the 
food delivery players we have in 
Singapore, we’re barely covering 
more than 0.6 percent of the total 
population that is eager to order 
food online. In the United States, you 
have all these players doing – I don’t 
know – a hundred thousand orders 
in Manhattan in one day with a 
population of 1.5 million. I think that 
this is a long path. We deliver island-
wide, we provide more convenience, 
and we become even better in 
terms of using our technology 
along optimization, adding 
features, developing our corporate 
functionality – all that’s in place, but 
we need to improve more things. At 
the end, when we do Deliveroo, we 
try to get feedback from consumers, 
and we incorporate all this into new 
features for them.
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We realize 
that in 

Singapore, 
there is a 

growing need 
for proper 
food to be 
delivered. 



A study*, published by 
James Hansen (a former 

NASA climatologist and the 
pioneer in climate science) 
and 18 other co-authors 
has just passed formal peer 
review, after deep inspection 
by the scientifi c community.
 This particular study was 
so rigorously investigated 
because it contains a 
startlingly revelation: Due to a 
feedback cycle between the 
oceans and the ice sheets in 
Antarctica and Greenland, 
sea levels might rise two to 
fi ve meters by the end of this 
century, which is fi ve to 10 
times faster than previous 
estimates.
 The difference in estimates 
results from Hansen and his 
associates taking into account 
non-linear rates of change 
on the climate; in essence, 
the climate system doesn’t 
change step by step, but 

THIS CHANGES 
EVERYTHING
New research predicts that sea levels 
might rise faster than anyone thought.
by Alvin Soon
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changes slowly and then all at 
once. 
 What this means is 
that we might see the 
submergence of low-lying 
costal areas like Bangladesh 
and the Netherlands, and 
the appearance of more 
superstorms like Hurricane 
Sandy, all within our lifetimes.
 Can we prevent this from 
happening? Hansen advocates 
ending the use of fossil 
fuels as quickly as possible, 
and creating a worldwide 
carbon tax to rapidly reduce 
emissions. 
 If we do not act in time, the 
study concludes, the resulting 
change in world sea levels “ 
… would become practically 
unavoidable. Social disruption 
and economic consequences 
of such large sea-level rise 
could be devastating … 
threatening the fabric of 
civilization.”

*Ice melt, sea level rise and superstorms: evidence from paleoclimate data, climate modeling, and 
modern observations that 2 °C global warming could be dangerous
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To fi nd out more, go to: http://welcome.brother.com/sg-en.html

5 WAYS 
TO WORK SMARTER
Brother’s fl agship printers and multi-function centres 
bring advanced features to every company.

Designed in Japan, Brother’s latest 
fl agship printers help you to work 
smarter. Introducing the HL-L6400DW 
single-function printer and the MFC-
L6900D multi-function centre.

1. Print more and for less
The two printers have been designed 
to help companies print more 
effi ciently, for a lower total cost. Both 
models have a high monthly print cycle 
of up to 150,000 pages, and come with 
a high yield in-box toner that prints up 
to 20,000 pages.

2. Print quickly, save paper
The new prints help you to save time, 
as the fi rst mono laser range by Brother 
to print at up to 50 pages per minute in 
A4. Automatic two-sided printing helps 
you to save on paper use.

3. Save time on scanning 
and copying
The MFC-L6900DW differentiates 
itself with an 80-sheet dual-CIS ADF, 

which means it can scan two-sided 
documents in a single pass. It can also 
copy at a quick rate of 50 copies per 
minute in A4.

4. Print from mobile, save 
to the cloud
Built for the mobile age, both printers 
let you print directly from your mobile 
devices using Apple AirPrint, Google 
Cloud Print and the Brother iPrint&Scan 
app. Scans can also be saved to cloud 
services like Dropbox and Google 
Drive.

5. Scales with you
The two printers can grow right 
alongside your business, making them 
smart long-term investments. The 
HL-L6400DW can be outfi tted with 
four more 520-sheet trays to upgrade 
capacity to 2,650 sheets. A four-bin 
Mailbox with stacking and sorting 
functions can also be added. Extra trays 
can be added to the MFC-L6900DW to 
bring total capacity to 2,650 sheets.

B R O T H E R  S P E C I A L

Effi  ciency the 
smart way
The new Brother printers 
and multi-function centres 
help you save time and 
costs in more ways than just 
printing. Brother’s BRAdmin 
Professional Software helps 
you to easily manage your 
offi  ce’s printing, whether 
you’re using one shared 
printer or a fl eet of printers. 
Here’s how.

Control 
printing cost

With the ability to set print 
quotas per user, you can control 
your daily printing costs.

Monitor 
vital stats

With BRAdmin, you can track 
important stats over time like 
page counts, toner and drum 
status.

Printer 
notifi cations

BRAdmin makes your printer a 
smarter device. It can warn you 
of possible errors and problems 
before they arise, so you can 
minimize downtime. An email 
can be sent whenever the toner 
is low, or when the printer is out 
of paper. By identifying specifi c 
problems, BRAdmin also saves 

you troubleshooting time.

Stay secure

Security solutions help your 
company stay secure. Print jobs 
are encrypted, active directory 
lets you manage user logins, and 
NFC card readers let your users 
gain secure access to print jobs 
without the hassle of keying in 
passwords*.

*Works with selected NFC cards

http://welcome.brother.com/sg-en.html
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The State of 4K 
TVs (and Content)
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“No, hold off.”
That used to be my answer whenever 

someone asked me if they should buy a 4K 
TV. But with the industry finally getting its act 
together, my stance has somewhat softened 
today. But before you dash out to buy one, let 
me tell you the caveats.

Text by Ng Chong Seng
Art Durection and illustration by Ken Koh
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Even if you aren’t the least bit 
interested in television tech, 
chances are, you’d have come 
across the term 4K one way or 

another.
 To the uninitiated, strictly speaking, a 
4K TV with a resolution of 3,840 x 2,160 
pixels (some call it 2,160p) should really be 
called a UHD (ultra-high-definition) TV or 4K 
UHD TV. This is to avoid confusion with the 
DCI (Digital Cinema Initiatives) spec, which 
governs digital cinema production and 
projection systems.
 Under DCI, 4K is defined as having a 
resolution of 4,096 x 2,160 pixels. Many 
high-end home theater projectors, like those 
wallet-burning, five-figure ones from Sony, 
support this DCI 4K resolution. In fact, there 
are other 4K resolutions under the DCI spec, 
such as 4,096 x 1,716 and 3,996 x 2,160.
 Luckily for most consumers, there’s 

F E A T U R E

no need to know all these. Because most 
standard widescreen TVs use a 16:9 aspect 
ratio, there’s only one resolution that 
matters: 3,840 x 2,160.
 Of course, simply saying “a 4K TV has a 
resolution of three thousand eight hundred 
and forty by two thousand one hundred and 
sixty pixels” is not sexy, and, often times 
unhelpful for consumers. Which is why this 
sentence almost always appears in a 4K TV 
brochure or tutorial: A 4K TV has four times 
the total number of pixels of a full HD 1080p 
TV.
 So more pixels mean better picture, 
right? At least that’s what digital camera 
salesmen had been telling us all this while.
 Broadly speaking, that’s true. But in 
reality, it’s complicated, and the current 
discussion on whether we can see the 
difference between 4K and 1080p harks 
back to the days of 1080p vs. 720p, or even 

RESIST NO MORE: 
4K IS THE NEW 1080P
Because we all know how the HD vs. SD debate went.

further back, HD vs. SD.
 To rehash an old story, whether a picture 
looks good to you depends on three factors, 
and resolution is just one of them. The other 
two are the size of the screen, and the 
distance you’re sitting away from it.
 But regardless of which side of the fence 
you’re on, the reality is 4K TVs are already 
here, and they’re here to stay. All the heated 
exchanges we had over TV resolutions 
ten years ago should serve as a reminder. 
How many 720p or SD TVs do you see in 
stores today? Like it or not, the industry 
- Hollywood, the content producers, the 
broadcasters, the TV makers - is the one 
that determines if 4K is ready, not us.
 With that in mind, as smart consumers, 
the more important question here is 
knowing when’s the right time to buy a 4K 
TV. And if you do make the jump, what are 
the traps to look out for?

4K
3840 X 2160HD

1920 X 1080
SD
720 X 576
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The 
inconvenient 
truth about 
screen size and 
viewing distance
To enjoy 4K, my recommendations 
are simple: bigger or closer. Or 
both, if you can afford the price 
and the space.

You can see from the diagram of optimum viewing distances, you’re advised to 
sit closer for 4K sets compared to 1080p. This is so you can see the extra details 
the 4K resolution brings. If you’re able to sit close enough, the visual difference 
is definitely noticeable.
 But not everyone can or wants to sit that close, which is why 4K TV 
manufacturers are churning out larger and larger sets. But get this: if the best 
you can afford between yourself and the TV is two meters, you’ll need at least a 
70-inch 4K TV. For many people, that’s easily out of their budget.
 As such, from an picture quality standpoint, I’ll never recommend a 42-inch 
4K TV, even for bedroom use. Simply because sitting a meter away from a TV is 
downright impractical. Unless you’ve gotten a super-sweet deal, you’re better off 
buying a 1080p set.
 If you think that the distances I’ve listed here seem further than what many 
companies and distance calculators on the web recommend, that’s because they 
are. These are the distances that I’ve chosen and stuck to when I review TVs, 
because I found them to be a happy medium. You, too, should experiment for 
yourself; the only rule of thumb is not to sit so far back that you lose the details, 
nor too close that the pixels become visible and distracting.

75”
70”

65”
60”

55”
50”

46”
42”1.2m(4K) - 1.7m(1080p)

1.3m(4K) - 1.9m(1080p)

1.4m(4K) - 2.1m(1080p)

1.5m(4K) - 2.3m(1080p)

1.7m(4K) - 2.5m(1080p)

1.8m(4K) - 2.7m(1080p)

2.0m(4K) - 2.9m(1080p)

2.1m(4K) - 3.2m(1080p)
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I’ve been writing about 4K TVs for four 
years now; and in each of these years, I 
lauded the picture quality but lamented 
the immaturity of standards and lack of 

content.
 For example, if you’ve bought a 4K TV 
before 2014, there’s a high chance that 
it had HDMI 1.4 video inputs. While HDMI 
1.4 supports 3,840 x 2,160 and 4,096 x 
2,160-pixel resolutions, its insufficient 
bandwidth means it can only pump out these 
two 4K resolutions at up to 30 and 24 frames 
per second respectively.
 The solution is HDMI 2.0, which enables 
full 4K at up to 60fps. TV companies started 
offering it in their 2014 line-ups, though it was 
a feature reserved mostly for the premium 
models. In 2016, HDMI 2.0 is standard on 
most name brand 4K sets; and in my opinion, 
it’s a must-have today.
 But standards are always in flux. And it 
gets messy when you throw things like high 
dynamic range into the mix. First seen on 

THE (SOMEWHAT) 
STABILIZATION OF 
4K STANDARDS
This means 2016 is the year to get that 4K TV.

a handful of high-end Samsung and Sony 
TVs last year, HDR delivers pictures so much 
richer in color and contrast that many sees 
it (and not the 4K resolution) as the killer 
feature of 4K TVs.
 But the problem is, not every 4K TV can 
pull off 4K HDR correctly. The new ‘Ultra 
HD Premium’ logo introduced by the UHD 
Alliance - which comprises of several 
major studios, content companies, and TV 
makers - should go a long way in addressing 
consumers’ confusion, especially those 
looking to splurge on a high-end set. In a 
nutshell, if you see this badge on a 4K TV, it 
means it has met the coalition’s stringent 
guidelines for picture quality (resolution, color 
space, HDR, peak brightness, black level, etc.), 
and will also play nice with 4K content from 
streaming services like Netflix and Amazon.
 For those who prefer physical discs, the 
Ultra HD Blu-ray spec (with support for HDR 
and wide color gamut technologies) was also 
confirmed last May. However, add another 
few months for manufacturers to apply for a 
licence and finalize the hardware, realistically, 
it’ll only be this year that we really start 
to see Ultra HD Blu-ray players and discs 
popping up on shelves. There’s a catch, 
however: for a 4K TV to support HDR signals 
from a UHD Blu-ray player, it needs an HDMI 
2.0a input.
 I’ll be blunt here: If you’ve bought a 4K 
TV in 2014 or earlier, it’s already obsolete. If 
you’ve resisted 4K until now - good for you 
as greater standardization makes it more 
compelling to take the plunge.
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Deciphering 
the 4K 
alphabet 
soup
4K and UHD aren’t the 
only terms you need to 
acquaint yourself with 
when shopping for a 4K 
TV. Here are three more 
you need to know.

HDMI 2.0a
As mentioned earlier, HDMI 2.0 is a must-have if buying 
a 4K TV today, simply because 4K/60p content is set to 
become the norm soon. But if you want to enjoy HDR 
and wide color gamut from Ultra HD Blu-rays, you 
should look out for 4K TVs with HDMI 2.0a inputs. The 
same goes for A/V receivers. The good news is, you 
won’t need any new HDMI cables; the standard ‘High 
Speed’ HDMI cable will work just fine. 

HDCP 2.2
Most 4K TVs support HDCP, which stands for High-
bandwidth Digital Content Protection, but only the 
more recent ones come with HDCP 2.2, the latest 
generation content protection mechanism. Avoiding 
problems like a blank screen when a source device (e.g., 
a UHD Blu-ray player) is sending protected 4K signals 
to a non-HDCP-2.2 TV is why I consider this feature a 
must-have in my books, too.

HEVC
Because of its high efficiency, HEVC (High Efficiency 
Video Coding) or H.265, has become the go-to 
compression scheme for 4K streaming services 
from Netflix and Amazon. A good majority of 4K TVs 
launched in 2015 have HEVC decoding built in, but the 
same can’t be said for the 2013 and 2014 models. If your 
TV supports VP9 that’s even better, because that’s the 
codec that YouTube uses for its 4K videos.

HDR format war: 
HDR 10 vs.  

Dolby Vision

On the surface, it looks like HDR 10, which is 
backed by the UHD Alliance and the Society of 
Motion Picture & Television Engineers (SMPTE), 
and a requirement for 4K Blu-ray authoring, is the 
winning HDR format here - but in reality, there’s 
another compelling format lurking.
 That other HDR format is Dolby Vision. It’s 
a strong contender because it has the ability to 
handle a 12-bit color depth - that’s 68 billion 
colors! - and much higher peak brightness than 

what HDR 10 offers (‘only’ 10-bit and 1,000 nits). 
And since CES 2016, we know that it’s been 
gaining new supporters fast, from studios (e.g., 
MGM, Sony Pictures, Universal, Warner Bros), 
streaming services (e.g., Netflix, Vudu), to TV 
manufacturers.
 To support Dolby Vision however, TV sets 
need to a separate decoder. At the moment, only a 
handful of high-end sets from LG, Philips, and TCL 
support both HDR 10 and Dolby Vision.
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For several years, TV makers have 
been giving us features that we 
didn’t ask for (3D) and solutions 
to problems that we didn’t have 

(curved TVs). Bereft of ideas, many turned 
to industrial design, tempting us with super-
thin profiles, near-invisible bezels, exotic 
finishes, etc. Hand to heart, if you’ve bought 
a TV in the last four years, how much of 
that decision was based on how it looked 
standing in the living room turned off, 
versus how it looked playing a video?
 But just like how the who’s who in the 
TV and movie industries miraculously came 
together in 2015 to form the UHD Alliance, 
there are signs that TV makers are getting 
their act together, especially with regards to 
picture quality.
 For market leader Samsung, that means 
‘SUHD’, a marketing name reserved only 
for its highest-end Tizen-powered 4K TVs. 
In fact, all Samsung SUHD TVs are LED-

backlit LCD TVs, but what makes them 
stand out from normal 4K TVs is their use 
of quantum dots (nanocrystals of a type of 
semiconducting material) to generate wider 
color gamuts. All this is part of the bigger 
4K play, of course - as you know by now, 
the industry has decided that UHD isn’t just 
about resolution - it’s about lifelike colors, 
too.
 But Samsung isn’t the only one obsessed 
with improving color performance. Cross-
town rival LG has its own ‘Super UHD’ 
series, and leading the charge this year 
against Samsung’s KS9000 SUHD TV is the 
UH950T. Generic HDR 10 support aside, the 
LG Super UHD TV also includes Dolby Vision 
out of the box, which is a really smart move 
when you consider that LG’s TVs don’t house 
the processing chips in an easily swappable 
breakout box like Samsung’s SUHD TVs.
 That said, with the KS9000 claiming a 
near-complete DCI-P3 coverage (‘only’ 

THE YEAR SUHD AND 
OLED COLLIDE

Yup, it’s LG vs. Samsung again.

about 90% for the UH950T), perhaps 
Samsung SUHD’s true battle this year 
is with LG’s OLED TVs, which boast 99% 
DCI-P3 coverage. Surely, coupled with 
OLED’s much-vaunted infinitely deep blacks, 
this should be an easy win for LG, right?
 On paper, maybe. In the real world 
though, it’s not that clear cut. For one, 
LG’s OLED TVs have a peak brightness of 
about 600cd/m2, compared to 1,000cd/m2 
for Samsung’s SUHD LCD TVs. So there’s 
certainly a case to be made that the former 
excels for the minority who can afford a 
room with low ambient light (controlled 
lighting, heavy drapes, and all), and the 
latter for the majority who can’t. The 
jury is also out on whether OLED’s lower 
brightness would negatively affect HDR 
viewing experience. And then there’s the 
price. LG’s best OLED TV, the Signature G6, 
can be some 80% more expensive than the 
Samsung KS9000. Ouch! 

P
IC

T
U

R
E

 S
A

M
S

U
N

G



O 4K 
content, 
where art 
thou?
Finding good 4K 
content to sink your 
teeth into is hard. But 
at least we now have 
a clearer idea when 
they’re coming and in 
what form they’ll arrive. 
Here are a few ways to 
watch 4K video.

Upscaled 4K video
All this while, I’ve been wishing early adopters good 
luck fi nding 4K content. TV manufacturers recognize 
the problem, too, which is why most 4K TVs advertise 
their ability to upscale existing content to 4K. Though 
some brands do it better than others (hence all the 
marketing talk on video processors and algorithms), in 
general, upscaled 4K never really look good. If you must 
upscale, at least start with 1080p content.

4K streaming services
Versus 2014, there are now more 4K streaming services 
(with both normal 4K and 4K HDR) to choose from, such 
as Amazon, Netfl ix, Sony, UltraFlix, Vudu, and YouTube. 
Amongst them, I’ve no doubt Netfl ix will continue to 
be the most popular, especially after its aggressive 
expansion into 130 new countries earlier this year, 
and its eagerness to work with TV makers like LG to 
ensure users don’t need to jump through hoops to get 
its service.

Ultra HD Blu-ray
With much higher bitrates and lower compression, 4K 
Blu-rays are the obvious choice if you seek the highest 
4K quality. Warner Bros., Fox, Sony, and Paramount 
have all announced their fi rst 4K Blu-ray releases, with 
more expected to follow. But don’t expect early titles 
to be cheap - a 4K Blu-ray title typically costs twice 
the price of its 1080p release. The other hurdle is you 
need a 4K Blu-ray player, like Samsung’s UBD-K8500. 
Unfortunately, early 4K Blu-ray players won’t support 
Dolby Vision. If you must have an HDR 10/Dolby Vision-
enabled player, it’s safer to wait till 2017.

What do I 
need to 

stream 4K?

First off , you need a 4K TV capable of handling 4K 
streams. Most recent 4K TVs should be compatible 
with Netfl ix 4K, assuming they support HEVC. A few 
2014 models didn’t, and as far as I know, none of the 
2013 models did.
 If you’re stuck with a non-HEVC 4K TV, one way 
out is to get a media player, like Philips’ UHD 880 or 
Sony’s FMP-X5. But good luck fi nding either of them 
here. 

 Of course, you’ll also need a fast broadband connection 
to stream 4K. While Netfl ix only lists 5Mbps for a HD stream, 
it recommends 25Mbps for UHD. If you’re on a fi ber optic 
connection, you should be fi ne, and in fact, have suffi  cient 
bandwidth for multiple streams.
 Perhaps the biggest problem here is with regards to local catalog. 
To get to the latest overseas content, many Netfl ix subscribers use 
proxies. But Netfl ix is having none of it these days, and is actively 
blocking such workarounds.

DOWNLOAD 
our digital copy for 
additional content 

on this story.
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Sports are generally challenging to both mind and body, and those who 
observe the craft deserve to have their exploits jotted down for reference 

or bragging rights. Whether you’re trying to set a new personal record or just 
recording progress milestones, you’re going to need the right gadgets.

GARMIN EDGE 520
WWW.GARMIN.COM

Cyclists can check their performance 
with the Garmin Edge 520 bike 

computer. It reports cycling-specifi c 
VO2 max and recovery time by 

using statistics provided from your 
heart rate and power. As a tracker 
for serious bikers, it comes with a 

colored display and a proprietary app 
for recording stats. Stay in tune with 
your position using its GPS/GLONASS 
satellite tracking support. If all that 

is still too simple for you, you can try 
the Garmin premium membership for 

in-ride challenges.
 

THE SMART 
SPORTSPERSON’S 
GUIDE TO 
DEVICES
by Liu Hongzuo
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http://www.garmin.com


TRACE
WWW.TRACEUP.COM

The Trace Tracker is a dedicated 
waterproof action sports tracker, 
designed more for snow or water 
sports such as skiing, surfi ng or 

kiteboarding. Its nine in-built sensors 
allows precision tracking down to the 

centimeter, and has an Auto GoPro 
Editing feature that makes it easy to 

overlay your sports data onto footage 
recorded using a GoPro camera. Data 

tracked by Trace includes the distance, 
ride time, maximum and average 
speed, calories burnt and other 

specifi c statistics tailored to the action 
sport of your choice. Uploading of data 

is done via a paired smartphone.

UNDER ARMOR SPEEDFORM 
GEMINI 2 RECORD-EQUIPPED

WWW.UNDERARMOUR.COM

These Under Armor running shoes 
are technological marvels on their 

own, but the true running enthusiast 
would defi nitely want to take it further 

with their Under Armor SpeedForm 
Gemini 2 smart trainers. The shoe 

itself tracks and stores virtually every 
running metric, allowing you to run 
without your phone. The running 

shoes will also remind you to get a 
new pair when you clock 400 miles, 
and the battery life on these kicks 

outlast its shoe life. It comes with a UA 
MapMyRun app that comes with more 

than 70 million routes built-in. 

XMETRICS PRO
WWW.XMETRICS.IT

The XMetrics Pro is a professional 
for-athletes version of the swimming 

tracker. In addition to lap time, lap 
count, stroke count and stroke rate 
found on the for-fi tness version, this 
pro version also tracks breath count, 
distance per stroke, and gives you a 

stroke index to show how effi cient of 
a swimmer you are. This tracker can 

help serious swimmers become faster 
and better. Feedback is given via its 
proprietary app, and you can share it 
with your friends or your swim coach. 

TOMTOM GOLFER
WWW.TOMTOM.COM 

Who would’ve thought that there’d 
even be a wearable that can improve 
your swing and your short game? The 
TomTom Golfer offers far more than 
keeping score and advice on getting 

the perfect swing – it also comes 
with Greenview, which lets you check 
out your terrain before taking a shot. 
The wearable also warns the user of 
possible course hazards, and notifi es 

the golfer with the current green 
distances. The wearable comes pre-

loaded with over 40,000 golf courses. 
Pair it with TomTom’s proprietary app, 
and your little wrist caddie will stay 

current on any course updates 
and changes.
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SONY XPERIA Z5 SERIES
Three classy phones, one 
all-in review. Check it.

HUAWEI MATE 8
Fancy a 6-inch metal monster 
in your pocke? Gold member 
indeed.

AMD RADEON
R9 NANO
Power in a small package.

LAB 
RESULTS

Every month behind the doors of our super 
secret gadget testing facility, the latest tech 

products are put through their paces using industry 
recognized benchmarks and our own blend of real 
world usage scenarios. Here are our fi ndings. 

T E S T

HOW WE RATE:
Products are rated on a 
scale of 1 to 10; 1 being so 
abysmal, it should be a crime 
to sell it, and 10 being almost 
perfect. Come now, nothing 
is perfect. An Editor’s Choice 
may also be awarded based 
on unique merits.

TEST

BEST
PERFORMANCE

TEST

BEST
VALUE

TEST

EDITOR’S 
CHOICE
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VS
ARMAGEDDON RGB RAPTOR MKA-11

•
COOLER MASTER MASTERKEYS PRO L

 •
CORSAIR K95 RGB

•
LOGITECH G810 ORION SPECTRUM

•
RAZER BLACKWIDOW X CHROMA

•
ROCCAT RYOS MK FX

 •
STEELSERIES APEX M800

•
TT ESPORTS POSEIDON Z RGB

T E S T  -  RGB MECHANICAL GAMING KEYBOARDS SHOOTOUT
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RAINBOW 
WARRIORS

LED lighting and gaming keyboards 
go together like noobs and tears. 

In the past, LED lighting was mostly 
for show. Today's gaming keyboards 

can be programmed to light up 
individual keys or only keys when 

certain conditions are met.
Text by James Lu 

Photography by Zaphs Zhang + Darren Chang 
Art Direction by Ken Koh + Ian Chong          
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AT A GLANCE

Switches
Kailh Red, Blue, Black, 
or Brown 

Dimensions
440 x 130 x 37mm 

Weight
878g 

Price
$249

The Armageddon RGB Raptor MKA-11 is an 
industrial-style mechanical keyboard with the 
key switches attached directly to an exposed 
aluminum plate. Below the plate, a glossy, 
black plastic layer forms the base of the unit. 
Underneath, two small feet let you change the 
angle of the keyboard. The MKA-11 doesn’t 
have any dedicated macro 
keys but you do get some 
media control keys in the 
top right corner above the 
number pad.

The switches on the 
MKA-11 are Kailh clones of 
Cherry MX switches, rated 
for the same 50 million 
keystrokes. Kailh switches 
are made in China, while 
Cherry switches are made in 
Germany, but otherwise seem 
functionally identical. There 
are reports of Kailh switches 
not being as consistent as 
Cherry switches in terms of 
actuation force and distance, 
but I experienced no such 
issues with this keyboard. My review set is 
equipped with Kailh blues, and in usage, the 
switches feel functionally identical to Cherry 
MX Blues. Obviously I haven’t been able to 
put them through 50 million keystrokes to see 

if they hold up, but I’ve no complaints so far. 
One thing that’s nice about Kailh switches is 
that the stems are compatible with keycaps 
made for Cherry switches, so you can easily 
switch to a custom set if you want. The default 
keycaps have a shallow curve to them, but are 
otherwise fairly standard. The keyboard has 

full N-key rollover and anti-
ghosting, so you’ll have no 
problems with dropped input.

LED lighting on the 
keyboard can be controlled 
through software or by using 
the Fn key + F1 - F11 to cycle 
through the eleven various 
effects (F12 turns the lighting 
off). The lights aren’t as bright 
as the lighting we’ve seen on 
other keyboards but they’re 
suffi cient. 

Macro recording can’t be 
done on the fl y and has to be 
set up through Armageddon’s 
software. The software lets 
you set up profi les for each 
game, and you can then 

record macros and assign them to different 
keys. Every key can be programmed, except 
for the four media keys in the top right – 
which is a bit frustrating as their position 
makes them perfect macro candidates.

ARMAGEDDON RGB RAPTOR MKA-11

Dedicated media 
control keys. 

Choice of Kailh 
switches.

No on-the-fl y 
macro recording. 

No dedicated 
macro keys.

The MKA-11 features an exposed 
aluminum plate design.

Under the keycaps you’ll fi nd 
Kailh switches.

Media control keys can be found 
in the top right corner.
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AT A GLANCE

Switches
Cherry MX Brown, Blue 
or Red 

Dimensions
440 x 130 x 42mm 

Weight
1,090g 

Price
$269

Cooler Master’s new Masterkeys Pro keyboard 
line comes in two variations: L and S. The Pro 
L is a full-sized keyboard, while the Pro S is a 
tenkeyless option. In addition to a numberpad, 
the Pro L also gets four additional profi le 
switching keys in the top right corner. 

Both keyboards use a simple, matte black 
two-part plastic frame, with a steel plate 
inside for stability. The plate 
is painted white to better 
refl ect the LED lighting. On 
the bottom of the keyboard, 
two fl ip out plastic feet let 
you adjust the typing angle. 
The keyboards connect 
through a detachable braided 
micro-USB cable, which is 
nice since you can replace 
it if it gets damaged. Both 
keyboards are available 
in Cherry MX Brown, Red 
or Blue switches and use 
standard Cherry MX stems. 
On all three versions, the 
switch housing is transparent, which helps the 
LED lighting shine through. Cooler Master has 
also redesigned the PCB with smaller cutouts 
to let the LEDs sit snugly against the switches. 
This results in much brighter and more uniform 
backlighting. In fact, the Masterkeys Pro L 
is probably the brightest keyboard in our 
shootout. The keyboard also has full N-key 

rollover and anti-ghosting.
Inside the keyboard, a 32-bit ARM Cortex M3 

72MHz processor and 512KB of memory are 
included for storing and playing back custom 
macros, which can be programmed on the fl y 
without the need for any software. 

The ARM processor also controls the 
keyboards lighting options. By default, 

pressing FN and F4 will cycle 
through various patterns and 
modes, including wave, static 
and reactive effects as well as 
some silly options like being 
able to play Snake on the 
keyboard with the arrow keys. 
In most modes, you can control 
the color using FN and F1, F2 
and F3, which represent the 
red, green and blue channels 
respectively. You can mix and 
match these levels to create 
pretty much any color. You can 
also create your own per-key 
pattern. In this mode, the FN 

key will light up in the currently selected color, 
and you then tap any keys you want in that 
color.

While the keyboards don’t require any 
software to use, Cooler Master does provide 
software for users who prefer an easy-to-
use GUI to customize their macros or 
lighting options.

COOLER MASTER MASTERKEYS PRO L

Removable micro-
USB cable. Bright 
LED backlighting. 

Full features without 
software installation.

No dedicated media 
or macro keys.

The Masterkeys Pro L has a 
braided removable micro-USB 
cable.

Under the keycaps you’ll fi nd 
Cherry MX switches.

Four profi le switching buttons 
can be found in the top right 
corner.
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AT A GLANCE

Switches
Cherry MX Brown, 
or Red 

Dimensions
502 x 163 x 24mm 

Weight
1,397g 

Price
$289

The Corsair K95 RGB is a massive keyboard 
with a detachable wrist rest and a whopping 
18 dedicated ‘G’ macro keys on the left-side. 
Like the Armageddon MKA-11 and Razer 
BlackWidow X, the K95 has an industrial 
design with the keys attached directly to an 
aircraft-grade black anodized aluminum plate. 
The metal construction is 
rock solid and looks great, 
while the soft-touch, textured 
wrist rest is comfortable 
and practical. If I have one 
complaint, it’s that the ‘G’ 
macro keys sit on a plastic 
extension connected to the 
aluminum plate which doesn’t 
look as nice and makes the 
keys feel different too.

At the top right of the 
keyboard, you also get 
dedicated media keys and a 
volume wheel. Small rubber 
feet on the base of the 
keyboard let you adjust the 
typing angle. A small BIOS 
switch on the back lets you choose between 
1ms, 2ms, 4ms, and 8ms polling rate, but 
there’s really no need to set it to anything 
but 1ms.

The keyboard uses Cherry MX switches in 
a choice of Red or Brown and uses standard 
stems and keycaps that can be easily 
replaced with a custom set. Like the Cooler 
Master Masterkeys Pro, the switch housing is 
transparent, which helps the LED light shine 
through. The keyboard has 122-key rollover 

and anti-ghosting.
LED lighting on the K95 

RGB is nice and bright and 
can be programmed to glow 
in any color. Each key can be 
individual programmed to 
display a different color. You 
can also add effects, such as 
changing the key color when 
pressed. The usual wave, 
ripple, and breathe effects 
are also available. Lighting is 
controlled through an onboard 
32-bit ARM processor.

On top of the 18 G keys, 
the keyboard also has three 
M profi le keys that you can 
switch between, giving you a 

total of 108 programmable commands. Macros 
can be recorded on the fl y with the MR button, 
but you’ll need the Corsair Utility Engine 
software installed to do so.

CORSAIR K95 RGB

Removable wrist 
rest. 18 macro 

keys. Dedicated 
media keys.

Pretty expensive. 
Large footprint.

The Corsair K95 RGB has 18 
macro buttons on the side!

Under the keycaps you’ll fi nd 
Cherry MX switches.

In the top right corner, you’ll fi nd 
dedicated media keys.
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AT A GLANCE

Switches
Logitech Romer-G 
(made by Omron) 

Dimensions
443.5 x 153 x 
34.3mm 

Weight
1,180g 

Price
$259

The G810 Orion Spectrum is a compact 
mechanical keyboard with a simple black plastic 
housing that is matte on the top and glossy on 
the sides. Inside there’s a steel plate for stability. 
The G810 makes good use of available space 
with dedicated media controls at the top right, 
which includes a volume scroll wheel. On the 
bottom of the keyboard, two feet let you adjust 
the typing angle between 0, 4, 
and 8 degrees.

The G810 uses Logitech’s 
Romer-G switches, which are 
made in Japan by Omron, 
and are rated for 70 million 
keystrokes, making them 
more durable than both 
Cherry and Kailh switches. 
The switches are non-clicky 
and have a low 45g actuation 
force (the same as Cherry MX 
Browns and Reds) and a very 
light tactile bump. The switch 
has a short actuation point 
of 1.5mm (MX Browns are 2mm) and travel 
from actuation point to bottoming out is also 
quite short – I estimate total travel to be about 
3mm. Compared to MX Browns, the Romer-G 
switches feel a little softer, almost like Browns 
with dampening rings. The keyboard features 

26-key rollover and anti-ghosting.
Romer-G switches use a unique stem, 

so unfortunately the keycaps aren’t easily 
replaceable. On the plus side, the default 
keycaps feel fairly standard, with a comfortable 
sculpted curve. 

The G810 runs on Logitech’s Gaming 
Software, which you can use to easily 

reprogram certain keys, link 
games to custom profi les and 
play with the keyboard's full 
RGB backlighting. The software 
will automatically scan your 
system for installed games and 
create profi les for them. The 
G810 doesn’t have dedicated 
macro keys, but with Logitech’s 
software you can program 
macros or key commands and 
bind them to F1 through F12 
instead. 

Lighting can be confi gured 
on a per-key basis, or you can 

opt for patterns such as a rainbow wave that 
passes along the keyboard. You can also have 
the keys change color when you tap them. 
Customization isn’t quite as deep as what you 
get with Steelseries, Razer or Roccat, but most 
of the basics are there.

LOGITECH G810 ORION SPECTRUM

Dedicated media keys, 
multiple angle 
keyboard feet.

Lack of switch choice, 
no dedicated 
macro keys.

In the top right corner, you’ll fi nd 
dedicated media keys.

Under the keycaps you’ll fi nd 
Logitech’s Romer-G switches.

The rubber feet can be adjusted 
to either 4 or 8 degrees angle.
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AT A GLANCE

Switches
Razer Green 
(made by Kailh) 

Dimensions
459 x 182 x 40mm 

Weight
1,141g 

Price
$279.90

The Razer BlackWidow X Chroma is Razer’s 
newest mechanical keyboard and is basically 
a stripped down version of its existing 
BlackWidow Chroma. The main difference 
is the lack of a plastic faceplate covering 
the keyboard. Instead, you get an exposed 
military-grade metal top plate (which is also 
found inside other Razer 
BlackWidow keyboards) 
with the switches attached 
directly to it. It’s a look that’s 
also favored by Corsair and 
Armageddon. Razer has also 
removed the macro keys from 
the left-side of the keyboard, 
resulting in a slightly smaller 
footprint. Unlike some of the 
other BlackWidow keyboards, 
there are no USB or audio 
ports on the X Chroma.

The BlackWidow X Chroma 
is only available in Razer’s 
Razer Green switch, which 
is built for Razer by Kailh. It’s 
a tactile, clicky switch that 
feels very similar to Kailh or 
Cherry MX Blues. The only 
difference – and it’s a small 
one – is a marginally higher 
actuation point. According to Razer, Razer 
Switches are rated for 60 million keystrokes, 
10 million more than either Cherry or Kailh’s 

own switches. Unlike most custom switches, 
Razer switch stems are actually compatible 
with Cherry stems, however, the bottom row 
uses non-standard sizing, so it’s not easy to 
fi nd a full set of custom keycaps. Razer has 
also ditched its custom letter font on the X 
Chroma, in favor of a more normal, easier-to-

read one. One complaint I 
have with the default keycaps 
is that they pick up fi ngerprint 
oil and smudges very easily, 
so you’re frequently having to 
clean them.

As with all of Razer’s 
peripherals, you’ll need to 
install and sign up for a Razer 
Synapse 2.0 account. This 
saves all of your settings in 
the Cloud, so you can take 
your keyboard with you, plug 
it into a new computer, load 
up Synapse and have all of 
your macros and lighting 
options still be there. Synapse 
has great lighting options 
with a comprehensive and 
easy-to-use confi guration 
menu that lets you set up 
per-key illumination or whole 

keyboard lighting options. You can also use 
Synapse to program macros, alternatively, on 
the fl y macro recording is also available.

RAZER BLACKWIDOW X CHROMA

Synapse Cloud 
software lets you 

take the keyboard 
anywhere. Lots 

of lighting 
customizations.

Lack of switch 
choice. No 
dedicated 

macro or media 
keys.

The BlackWidow X Chroma has 
an exposed military-grade metal 
plate design.

Under the keycaps you’ll fi nd 
Razer’s Razer Green switches.

The function keys double up as 
media control keys.
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AT A GLANCE

Switches
Cherry MX Brown 

Dimensions
508 x 234 x 44mm 

Weight
1,600g 

Price
$269

The Roccat Ryos MK FX is a huge keyboard 
that is built entirely from matte black plastic 
but feels solid and looks great with its micro-
dot glossy pattern – it also has one of the 
thickest braided USB cables I’ve ever seen. Like 
Roccat’s other Ryos keyboards, the MK FX has 
a large, un-removable wrist rest, which might 
be an annoyance to those with limited desk 
space, but personally, I found 
it comfortable and well-
positioned. The wrist rest 
itself has three ‘thumbster’ 
buttons that sit just below 
the spacebar. The positioning 
of these macro buttons 
means they can be hit with 
minimal effort, unlike the 
macro buttons commonly 
found on the left side of most 
gaming keyboards – speaking 
of which, you get fi ve of 
those too. At the top left 
corner, the Ryos MK FX has 
headphone and microphone 
ports. On the bottom, two fl ip 
out rubber feet let you adjust 
the typing angle.

The MK FX uses Cherry MX Brown switches 
with standard stems and transparent switches. 
Unfortunately there’s no option for Red or Blue 
switches. 

The MK FX uses two on-board 32-bit ARM 

Cortex processors, one to control lighting 
and one to control macros. You also get 
2MB of onboard memory to store all of your 
confi gurations, as well as full N-key rollover 
and anti-ghosting. You’ll need to install Roccat’s 
Swarm software to control the lighting. Inside 
Swarm, you’ll fi nd AlienFX, which was created 
in collaboration with Alienware. AlienFX is one 

of the most comprehensive 
lighting software we’ve seen, 
with in-depth customizable 
per-key lighting and a variety 
of whole keyboard effects. 
The lighting itself is bright and 
uniform.

One other feature worth 
mentioning is Roccat’s Easy-
Shift[+] key, which replaces the 
caps-lock key. This key lets you 
assign secondary functions to 
any other key (including the 
three thumbster keys and fi ve 
macro keys), effectively letting 
you double up the amount of 
macros and commands you can 
store. Holding down the Easy-

Shift[+]key while simultaneously hitting another 
key activates any secondary function you’ve 
assigned. If you want the caps-lock to function 
normally, you can create a Windows profi le for 
when you’re not gaming, or remap Easy-Shift[+] 
to another key.

ROCCAT RYOS MK FX

Dedicated media 
and macro keys. 
Thumbster keys. 

Great lighting and 
macro customization. 

Comfortable wrist rest.

Large footprint. Lack 
of switch choice.

The Roccat Ryos MK FX has 
three 'Thumbster' keys on the 
wristrest.

Under the keycaps you’ll fi nd 
Cherry MX Brown switches.

On the top left, there are 
ports for your headphone and 
microphone.
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AT A GLANCE

Switches
Steelseries QS1 
(made by Kailh) 

Dimensions
510 x 174 x 26mm 

Weight
1,390g 

Price
$299

The Apex M800 is Steelseries’ fi rst completely 
new mechanical keyboard since the legendary 
7G. The keyboard isn’t the most attractive out 
there with its utilitarian matte-black plastic 
build but it does the job. On the underside, 
instead of fl ip out feet, the M800 has two 
removable rubber feet – you get a pair of 
short ones pre-installed, and 
a longer pair in the box. Along 
the left side of the keyboard, 
you get six macro keys. The 
layout is fairly standard, 
except for an unusually 
large space bar. On the back 
there’s two USB 2.0 ports, but 
their position makes them 
somewhat awkward to use.

The M800 uses a 
completely new type of 
mechanical switch that 
Steelseries has custom 
designed in collaboration 
with Kailh. The QS1 switch 
is designed for low-profi le 
operation and uses a square plunger and a 
small spring with enough space in the middle 
for an LED. The low-profi le design is obvious 
from the get-go. The keycaps are about half 
the size of standard mechanical keyboard 
keycaps, and the switch itself only has 3mm of 
travel. The actuation and reset point are also 
really short at 1.5mm. The actuation force is 

45g – the same as Cherry MX Red and Brown 
switches. The switch itself is linear and almost 
completely silent. In usage, it feels like an 
MX Red switch, but softer, like Red’s with a 
dampening ring. They actually feel like linear 
versions of Logitech’s Romer-G switches. The 
QS1 switches are rated for 60 million clicks, 

which is 10 million more than 
Cherry switches. Due to the 
low-profi le keys and custom 
switch, you won’t be able to 
easily replace the keycaps on 
the M800.

LED lighting can be 
controlled through the 
keyboard itself or through the 
M800’s SteelSeries Engine 3
software. Each key’s LED 
can be customized, and 
the software comes with 
a range of pre-set patterns 
and illuminations. I’m quite 
fond of the default lighting 
pattern, where keys glow blue 

when they're pressed before fading back to 
orange, which makes the keyboard look like a 
heatmap. The lighting itself is bright and even, 
and the range of customization is on par with 
anything else out there. Macro recording is 
also done through the software, and is easy 
to use, with options for multiple inputs, delays 
and other shortcuts.

STEELSERIES APEX M800

Dedicated macro 
keys. Low profi le 

keycaps and 
switches.

Large footprint. 
Lack of switch 

choice. Expensive.

The Steelseries Apex M800 has 
two USB 2.0 ports on the back.

Under the keycaps you’ll fi nd 
Steelseries’ QS1 switches.

Instead of fl ip-out feet, you get 
two pairs of removable, different 
height rubber feet.
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AT A GLANCE

Switches
Kailh Blue or Brown 
switches 

Dimensions
440 X 133 X 37mm 

Weight
995g 

Price
$169

The TT eSports Poseidon Z is a compact 
mechanical keyboard with a simple matte 
black, plastic build. The keys are mounted onto 
a steel plate for extra stability, and the plate 
itself is fi nished in a refl ective, glittery coating 
that helps refl ect the LED lighting. The keyboard 
doesn’t have any dedicated 
media or macro keys, so the 
Function keys double up as 
media controls, while the 
Insert row is used to store 
macros (and to activate 
N-key rollover). There’s also 
an on/off arrow switch in the 
top right corner that activates 
gaming mode, which makes 
the macro keys usable, and 
also turns the Windows key 
into another control key.

Under the keys, the 
Poseidon Z uses Kailh 
mechanical switches, the 
Chinese clones of German 
Cherry MX switches. Unlike 
the transparent switch 
housing used on Cherry’s 
RGB switches, the Kailh switch has the LED 
built into the top of the switch. This results in 
the lighting not being quite as bright or uniform 
as Cherry switches (we also saw this with the 
Armageddon MKA-11). According to Kailh, their 
switches are rated for 50 million key strokes, 

which is exactly the same as Cherry switches, 
but it remains to be seen if they’ll actually hold 
up for that long. The Poseidon Z is available in 
either Blue or Brown switches, both of which 
are tactile. Unfortunately, there’s no option for 
the linear and very popular Red switch, which is 

unusual for a gaming keyboard.
Thermaltake uses an NXP 

LPC11U3 micro controller 
inside the Poseidon Z, which 
combines a 32-bit ARM 
Cortex M0 core with a 16-bit 
LED controller. The keyboard 
requires installation of TT 
eSports’ Poseidon Z RGB 
software to control the lights, 
as without it, it will just shine 
a monotonous red color. Once 
installed, lighting is easy to 
confi gure and the software 
gives you full control over the 
color of each key, as well as 
a number of animations and 
effects. The backlighting isn’t 
quite as bright as others we’ve 
seen, but it’s suffi cient. With 

the software installed, you can also record 
macros on-the-fl y by pressing Fn + F9. Overall, 
while the Poseidon Z RGB doesn’t offer a 
whole lot in terms of features, it gets the job 
done, and it’s also much cheaper than our 
other keyboards.

TT ESPORTS POSEIDON Z RGB

Great price. 
Gaming mode 

toggle.

No dedicated 
media or macro 
keys. Requires 

software for RGB 
lighting.

A switch in the top right corner 
lets you activate gaming mode.

Under the keycaps you’ll fi nd 
Kailh switches.

The insert row doubles up as 
macro keys.
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ROCCAT RYOS MK FX
The Roccat Ryos MK FX offers the most features out of all of our mechanical 
keyboards, while keeping things affordable. While its non-removable wrist 
rest may make it unsuitable for those with limited desk space, it is both 
comfortable and practical. We loved the thumbster macro keys, which are 
much easier and quicker to hit than the awkwardly positioned macro keys 
on most keyboards. We also liked the EasyShift[+] key and the LED lighting 
and macro customization provided by Roccat’s Swarm software. 

Standard Cherry MX switches and stems also means proven reliability 
and easily replaceable keycaps, should you want a custom set. The only 
negative thing worth noting is a lack of switch choices. If you like MX 
Browns, the Ryos MK FX should be your fi rst choice, but if you prefer other 
Cherry switches, you can opt for the Roccat MK Pro (which lacks RGB 
lighting but available in Cherry MX Red, Brown, Black and Blue).

TEST

BEST
PERFORMANCE

T E S T  -  RGB MECHANICAL GAMING KEYBOARDS SHOOTOUT
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To fi nd out more, go to: www.myzte.sg

The ZTE BLADE S7 
shines with performance 
and elegance
The BLADE S7 comes with two 13MP cameras, 
wrapped in an elegant aluminum chassis.

The ZTE BLADE S7 is a photography-
focused smartphone with appealing 
smarts that are wrapped in a slim 
aluminum chassis. It comes with a 
powerful Snapdragon 615 CPU and 
3GB of RAM, as well as 32GB of 
internal storage.
 It has not one, but two, 13MP 
high-resolution cameras to shoot 
with, a large 5” screen, and a metal 
frame enclosed by 2.5D Gorilla Glass 
on the front and back. 
 Designed by ZTE in Munich, the 
BLADE S7 is beautiful to behold. Its 
body is only 7.2mm thick, making it 
comfortable to hold. By reducing the 
bezel to just 2.25mm, the 5” screen 
takes up most of the front body. 
Together with its slim profi le, that 
makes the large screen easy to use, 
because your fi ngers don’t need to 
travel that far to reach corners of the 
screen.
 Two 13MP back and front high-
resolution cameras are equipped 
with the latest in autofocus 
technology for rapid and accurate 

Z T E  S P E C I A L

performance. The images shine on 
the FHD display of the BLADE S7, 
which produces lush colors with 
deep contrasts.
 The 5” FHD in-cell display 
has a rich resolution of 445PPI, 
which lets you enjoy images fi lled 
with fi ne detail and vivid colors. 
In-cell technology reduces the 
smartphone’s thickness, while 
improving image clarity. Enjoy your 
videos, games, photos and apps 
in beautiful realism, at any viewing 
angle. 
 And all your personal data is 
securely protected with the BLADE 
S7, with the fi ngerprint sensor on 
the Home key. Use it to secure your 
smartphone from prying eyes, and 
unlock it easily with just a touch of 
your fi nger. Or activate your phone 
using Sky Eye, which lets you unlock 
the BLADE S7 with your eyes as a 
secure ID.
 The ZTE BLADE S7 is available 
exclusively at all M1 shops in both 
black and gold color options.

What makes the ZTE BLADE S7 cameras special?
The rear camera 
is ready for quick 
action

The rear camera of the BLADE 
S7 uses an advanced laser 
autofocus system that focuses 
quickly and accurately, even 
in low light. It’s also great 
for action photographs and 
pictures of playing children, as 
the laser AF locks onto subjects even they’re moving.

The front camera is made 
for the perfect selfi e

The front camera of the BLADE S7 
captures beautiful details with its high 
13MP resolution. It uses a wide-angle 
lens, which can fi t more into a single 
frame, and the phase-detection 
autofocus (PDAF) system locks onto 
focus quickly. The front fl ash lets you 
take selfi es even at night, and the 
camera app lets you choose from fi ve levels of beautifi cation for the 
perfect selfi e.

www.facebook.com/ZTESingapore/ www.instagram.com/ztesingapore/ 
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THE SD 
CARD WAY 

TO 4K
SD cards are easily available today, but 

with the mainstream adoption of 4K 
video recording and cameras that keep 

pushing megapixel boundaries, you’ll 
want high-speed memory cards that 

can play nice with your camera. Here 
are some of the best out there.

Text by Liu Hongzuo
Photography by Zaphs Zhang 

Art Direction by Ken Koh 

VS
SANDISK EXTREME PRO 

SDHC/SDXC UHS-I
•

SONY UHS-I CLASS 10 U3 SDXC 
SF-UX/UX2 SERIES

 •
SAMSUNG PRO PLUS

•
STRONTIUM 128GB SDXC UHS-1 U3 

NITRO PLUS
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AT A GLANCE

Storage
128GB

Format
SDXC

Reported Read/
Write Speed: 
Up to 95MB/s 
read speed

Up to 90MB/s 
write speed

Price
$158

AT A GLANCE

Storage
128GB

Format
SDXC

Reported Read/
Write Speed: 
Up to 94MB/s 
read speed 

Up to 70MB/s 
write speed

Price
$190

An American company that’s no stranger to 
fl ash memory storage, Sandisk is a must-
have when we want to compare the top SD 
cards in the market. The Sandisk Extreme Pro 
range was released in late 2014, and it was 
one of the fi rst cards to have 512GB capacity 
in this form factor. This card is tailored for 
4K recording (as with the other UHS Speed 
Class 3 cards here), but it’s also built for harsh 
conditions – the card operates in temperatures 
ranging from -13 to 185 degrees Fahrenheit 
(-13 to 85 degrees Celsius). 

As one of the bastions of Japanese electronics 
and hardware, it’s no surprise that Sony would 
have their very own UHS Speed Class 3 SD 
card. For this particular SD card, you can 
download a free program called File Rescue to 
recover lost or damaged data. It comes with a 
fi ve-year warranty and it’s rated IP57 for dust 
and waterproofi ng. Its burst mode capabilities 
on a maximum setting of RAW+JPEG format 
isn’t as robust as its peers, but it does 4K 
recording smoothly.

SANDISK EXTREME PRO 
SDHC/SDXC UHS-I

SONY UHS-I CLASS 10 U3 
SDXC SF-UX/UX2 SERIES

T E S T  -  UHS SPEED CLASS 3 SD CARD SHOOTOUT
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AT A GLANCE

Storage
128GB

Format
SDXC

Reported Read/
Write Speed: 
Up to 95MB/s 
read speed 

Up to 90MB/s 
write speed

Price
$199

AT A GLANCE

Storage
128GB

Format
SDXC

Reported Read/
Write Speed: 
Up to 80MB/s 
read speed 

Up to 60MB/s 
write speed

Price
$170

How could we forget our homegrown fl ash 
memory company? Active since 2002, 
Strontium has since expanded its operations 
to other parts of South East Asia, as well as 
countries like the U.S., Australia, New Zealand, 
and India. Like the other big boys in this line-
up, Strontium has the latest, highest speed 
cards that can record in 4K under the Nitro 
Plus branding. An interesting point to note, is 
that Nitro Plus cards offer read/write speeds 
of 95MB/s and 85MB/s respectively, but 
only up to 64GB in capacity. The 128GB card 
reviewed here has a lower advertised read/
write speed of 80MB/s and 60MB/s.

SAMSUNG PRO PLUS

STRONTIUM 128GB SDXC 
UHS-1 U3 NITRO PLUS

Samsung’s high-end SD cards are actually 
microSD in nature, but the Korean electronics 
company likes to package their microSDs 
with an SD card adapter out of the box. It’s 
pretty neat, especially if you prefer versatility 
over any other feature these peripherals offer. 
Desptie its diminutive size, it still does 4K 
recordings just fi ne. The Samsung Pro Plus 
can resist magnetic fi elds of up to 15,000 
gauss – the equivalent of that is a high-fi eld 
MRI scanner. Like its peers in this shootout, 
it’s X-Ray-proof as well, so your data won’t 
be damaged if you’re clearing customs for an 
overseas shoot.
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Read/Write Speeds (Mbps)
(higher is better)

For our SD card benchmark, we used a Lenovo YOGA 
3 Pro and its internal 4-in-1 Card to simulate typical 
real-world use. The laptop is capable of making the card 
bring its best game-face to the table, and we ran the AS 
SSD Benchmark to get an accurate reading of its Read/
Write speeds.

SAMSUNG PRO PLUS WITH SD ADAPTER

SONY UHS-I CLASS 10 U3 SDXC MEMORY CARD SF-UX/UX2 SERIES

SANDISK EXTREME PRO SDHC/SDXC UHS-I MEMORY CARD

87.43
62.36

82.60
78.39

STRONTIUM 128GB SDXC UHS-1 U3 NITRO PLUS CARD
87.43 

60.26

88.69

84.49

4K recording
This is the real reason why we chose the Sony 7R II – 
its support for UHS Speed Class 3 SD cards allows it 
to record in 4K resolution. For our test, we recorded a 
one minute-long footage through each SD card, at the 
camera’s highest available 4K shooting format – 25p, 
100Mbps, which translates to 3,840 x 2,160 pixels 
resolution at 25 frames per second. After each recording, 
we’d preview the footage to check for judder, tears, 
and other recording anomalies. We’re glad to say that 
all the cards did great for 4K, even if the results were 
predictable.

Sequential read

Sequential write

SAMSUNG PRO PLUS WITH SD ADAPTER

SONY UHS-I CLASS 10 U3 SDXC MEMORY CARD SF-UX/UX2 SERIES

SANDISK EXTREME PRO SDHC/SDXC UHS-I MEMORY CARD

3.87s

4.16s

STRONTIUM 128GB SDXC UHS-1 U3 NITRO PLUS CARD
4.35s

4.36s

Photo FPS test (in seconds)
(lower is better)

SD cards are primarily used by photographers for their 
work. Naturally, we would want to test our batch for its 
performance with a high end camera. We used a Sony 
7R II in burst mode - at 1/1000s, f3.5, ISO 3200, shooting 
at RAW+JPEG quality. Typically, data from the photos will 
go into the camera’s buffer before it moves into the SD 
card. Depending on the images’ fi le size and the camera 
used, the camera’s buffer can only take so much before 
it stops to fi nish its transfer into the equipped SD card – 
in this case, we chose a really powerful camera so the 
limitations are on the SD cards instead.
 The shutter was held down until the camera stopped 
taking pictures, and the resulting timing shows how long 
each respective SD card could go from the start of burst 
mode, until camera stopped to empty its buffer into the 
receiving card. The camera stopped at 22 frames each 
time the test concluded.
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MODEL

BUS MODE

REPORTED READ 
SPEED

REPORTED WRITE 
SPEED

FORMAT

STORAGE

SPEED CLASS

SANDISK EXTREME 
PRO SDHC/SDXC UHS-I 

MEMORY CARD

SDXC

Up to 90MB/s 
write speed 

UHS Speed Class 3 
Speed Class 10

SONY UHS-I CLASS 10 
U3 SDXC MEMORY 
CARD SF-UX/UX2 

SERIES

SDXC

Up to 70MB/s 
write speed

UHS Speed Class 3 
Speed Class 10

SAMSUNG PRO PLUS 
WITH SD ADAPTER

SDXC

Up to 90MB/s 
write speed

UHS Speed Class 3
Speed Class 10

STRONTIUM 128GB 
SDXC UHS-1 U3 NITRO 

PLUS CARD

SDXC

Up to 60MB/s 
write speed

UHS Speed Class 3 
Speed Class 10

128GB 128GB 128GB 128GB

Up to 95MB/s
read speed

Up to 94MB/s
read speed

Up to 95MB/s
read speed

Up to 80MB/s
read speed

UHS-I UHS-I UHS-I UHS-I

$158 $190 $199 $170PRICE

WHAT IS UHS SPEED CLASS 3?
Speed Class and UHS Speed Class symbols indicate minimum 
writing performance of your SD card. The Speed Class is denoted 
with a number inside a circle, and it’s the de-facto tell-tale number 
of the speed of your SD card. Typically, a Speed Class 10 card has a 
minimum serial data of 10MB/s. Lower speeds are available, such 
as Speed Class 6 rated at 4MB/s, although it’s outdated by today’s 
tech standards.

The new Ultra High Speed classifi cation, known as UHS, is for 
UHS-compatible devices. It’s shown on the SD card with a tiny, 
angular U-shaped symbol with a number inside that determines 
its maximum speed. UHS Speed Class 3 SD cards in our shootout 
has a minimum serial data at 30MB/s, and denotes the card meets 
requirements for 4K recording. The other speed, at UHS Speed 
Class 1 also has a minimum serial data of 10MB/s, but that doesn’t 

mean Speed Class 10 and UHS Speed Class 1 is interchangeable 
since they are different formats. Having the correct SD card with 
the correct device gives you the performance you need, and it’s 
particularly important if we are talking about 4K video recording. 
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THE BEST SD CARD IS

SANDISK EXTREME PRO SDHC/SDXC UHS-I
In our synthetic benchmarks, the Sandisk Extreme Pro SDHC/SDXC UHS-I 
SD Card performed the fastest of the lot. In real-world tests, it recorded 
4K footage without judder and plays it back swimmingly too. We could 
nitpick that it was actually the slowest in the RAW+JPEG shooting test, 
but the fraction of a second differences are mostly imperceptible; the 
Sony being the only card that broke the 4 second mark. However, the 
Sandisk is also the most affordable and that 20 percent price difference 
is signifi cant. Because of its combination of top-class data transfer rate 
and value, the Sandisk Extreme pro is our clear winner.

TEST

BEST
PERFORMANCE

T E S T  -  UHS SPEED CLASS 3 SD CARD SHOOTOUT
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A GREAT 
MINI-ITX CARD

AMD Radeon R9 Nano

If you’re looking to build 
a powerful mini-ITX 

system, you’d defi nitely have 
considered the Radeon R9 
Nano. And we’ll say this right 
from the outset, this is an 
excellent mini-ITX card. After 
all, at just six inches long, it 
is so compact that it fi ts onto 
a mini-ITX motherboard with 
absolutely zero overhang. 

The Nano’s cooling 
system comprises a dual
vapor chamber design with 
fl at thermal heatpipes, 
including a dedicated 
heatsink and heatpipe 
for cooling the VRM 
components. The fl at 
heatpipes actually take up
less space within the 
heatsink, thus enabling the 
Nano’s compact design. 
They also help increase the 
total surface area available 
for heat dissipation. The 
metal plate that covers the 
PCB provides some passive 
cooling, but a single 90mm 

fan does most of the heavy 
lifting. 

One of the most 
impressive aspects of the 
card is that despite its size, 
it comes with a fully-enabled 
Fiji GPU, with all 4,096 
stream processors and 256 
texture units at play. In fact, 
the only real differences 
between the R9 Nano and 
the fl agship Fury X are their 
targeted power envelope 
and clock speeds. 

AMD has set the Nano’s 
power limit on paper to a 
mere 175 watts, a good 
100 watts lower than the 
Fury X. As a result, the 
Nano requires just a single 
8-pin PCIe connector to 
power. But because of the 
lower power envelope and 
the concomitant power 
throttling, the card isn’t 
always able to maintain 
its top clock speed of 
1,000MHz. That’s the 
primary reason why the card 

doesn’t quite reach Fury X 
levels of performance (which 
is clocked slightly higher at 
1,050MHz as well), coming 
closer instead to the Fury. 

But thanks to the 
asynchronous compute 
engines in the Fiji GPU, 
the Nano is able to reap 
some decent performance 
improvements when moving 
from DirectX 11 to 12. There 
was as much as a 21% 
increase in Ashes of the 
Singularity at High settings 
and a 1600p resolution. We 
also tested the Nano with 
a handful of other recent 
titles like Tom Clancy’s The 
Division and Hitman, making 
sure to run the benchmarks 
at the most demanding 
settings. The Nano never 
faltered, always managing 
to deliver more-than 
playable frame rates in 
excess of 50fps.

by Koh Wanzi

8.5/10

T E S T E D  &  R A T E D

S I N G A P O R E

AT A GLANCE

GPU Transistor Count
8.9 billion

Core Clock
1,000MHz

Memory
4GB HBM

Memory Clock (DDR)
500MHz 

Price
$848    
  

CONCLUSION

An extremely 
capable mini-ITX 
card that will be 
right at home in 
powerful small 
form factor 
systems.

The card requires only a single 
8-pin PCIe connector.
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T E S T

BREAKING THE 
LIMITS ONCE MORE

Sony Alpha 7S II

When the Sony Alpha 
series was refreshed, 

we were very impressed 
with the improved low light 
capabilities of both the A7 II 
and the A7R II. Both showed 
greater usable high ISO 
performance. Given how 
the A7R II’s back-illuminated 
sensor managed to eke out 
commendable performance 
from the 42.4MP sensor 
at ISO 12,800, we were 
naturally interested to see 
what Sony would apply the 
same to the 12.2MP A7S II, 
pushing the limits of high ISO 
photography even further.

After all, if Sony can get 
409,600 on a regular sensor, 
what could they do with a 
one more year of research 
and development? Well, it 

seems Sony has opted for 
a conservative approach 
this time. No new back-
illuminated sensor, though 
the A7S II does get the 
upgraded body design and 
new 5-axis in-body image 
stabilization system.

We feel the new body 
design makes handling the 
camera much easier as the 
larger handgrip allows you 
to better wrap your fi ngers 
around the camera. It’s more 
ergonomic especially when 
you have larger lenses as the 
new handgrip allows you to 
really get a good hold on the 
camera. As we mentioned 
in our A7R II review, shifting 
the shutter button down is 
another small, but noticeable 
change as it just places the 

controls better within reach. 
Another major change 

is in the AF system of the 
camera, as the A7S II gets 
169 contrast-detect AF 
points this time, up by more 
than 6 times from 25 points 
on the original A7S. This 
translates to better, speedier 
AF performance, and the 
new camera certainly proved 
steadier in low light, as 
we found that it was able 
to get focus in conditions 
that would have caused AF 
hunting before. Images seem 
to exhibit just as much detail 
as before, but we do think 
the auto exposure and auto 
white balance system is 
fairly improved, as captures 
seem to be truer to life.  

While its predecessor 

AT A GLANCE

Mount
Alpha E-mount

Sensor
35mm full frame 
Exmor CMOS sensor

Megapixels
approx. 12.2

Dimensions
126.9 x 95.7 x 60.3mm

Price
$4,299 (body only)
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Even images taken at ISO51,200 
look decent at lower resolutions.
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required an external recorder 
to record full 4K video, the 
A7S II can now perform this 
function internally, recording 
3,840 x 2,160 pixel resolution 
movies at a maximum of 
100Mbps. No pixel binning is 
used with the A7S II for the 
4K capture, so you actually 
get footage with less moire 
and jaggies. 

On the stills side, 
whatever Sony has done 
with the camera has 
certainly improved the 
low light performance too. 
Whereas images taken from 
the original would exhibit 
plenty of color noise from 
ISO 6,400 onwards, the 
new camera now largely 
eliminates it throughout the 
entire ISO range. In place 
of this though, you get 
noticeable smudging that 
kicks in at about ISO 25,600.

As you might expect, 
that’s about the limit at 
which we’d recommend you 
use the camera, but we have 

to say that you can probably 
use images taken at ISO 
51,200 for prints with a bit 
of work in post. That’s again 
much higher than what you 
might be able to do with any 
other camera in the market 
at the moment and is a good 
sign of how this new model 
has raised the bar. 

Unfortunately, this all 
comes at a pretty heavy 
cost. Where the A7S retailed 
for $2,999, the A7S II comes 
with quite a marked increase 
to $4,299! And that’s again 
the body only option, which 
means you can expect 
to be forking out close to 
six thousand dollars for a 
working system if you’re 
new to Sony. 

If you’re looking for a 
professional camera with 
good low light capabilities 
just for stills, we’d give the 
A7R II real consideration 
instead, or perhaps even the 
original A7S, which is now 
being discounted to about 

$2,500. However, if you’re 
looking to using the camera 
mainly for video, then the 
two stop advantage you 
gain plus the advantage 
of the 5-axis stabilization 
is certainly invaluable 
when you don’t have the 
advantage of using a longer 
exposure interval to allow for 
lower ISOs. 

Ultimately, if you must 
have the best in low light 
capture for video and 
photography, then the A7S II 
is your bet.

by Marcus Wong

8.0/10

T E S T E D  &  R A T E D

S I N G A P O R E

CONCLUSION

A very 
competent 
upgrade, but one 
that comes at a 
fairly heavy cost.

The new design allows for a much 
deeper handgrip.
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THEY CALL ME TINY
Huawei Mate 8

Huawei has been making 
some really nice looking 

hardware recently, and its 
new fl agship phablet, the 
Mate 8 is no exception. 
Easily matching the level of 
craftsmanship you would 
expect from Apple, the 
Mate 8 has a sleek all-metal 
body and is available in 
Champagne Gold. The sides 
have chamfered edges with 
a very slight curve to the rear 
making it more comfortable 
to hold. Despite having a 
huge 6-inch display, the 
Mate 8 doesn’t feel much 
bigger than other phablets 
in the 5.5- to 5.7-inch range. 
Thanks to its incredibly thin 
1.7mm bezel, the phone has 
a near 80-percent screen-to-
body ratio. In fact, it’s only 
about 3mm wider than the 
5.5-inch iPhone 6s Plus, and 
amazingly, 1mm shorter. At 
just 185g, it’s even 7g lighter 
than the iPhone 6s Plus too.

There’s a fi ngerprint 
scanner on the back that’s 

slightly recessed and 
perfectly round. It’s not a 
button, so you don’t have 
to press down on it, but the 
sensor appears to be the 
same one used in the Nexus 
6P and is lightning fast. 
Above the fi ngerprint scanner 
is a 16-megapixel camera 
with an f/2.0 aperture, 
27mm focal length lens and 
Sony’s new IMX 298 sensor. 
The camera has tri-axis 
optical image stabilization, 
dual LED fl ash and phase 
detection autofocus. 
Camera performance 
was reasonably good, but 
photos weren’t as sharp 
as they could have been, 
especially in less favorable 
lighting. While graininess is 
kept under control, there’s 
some noticeable processing 
which causes softness. 
Furthermore, unlike most 
fl agship smartphones, the 
Mate 8 cannot record video 
in 4K - the best it can do is 
1080p at 60fps or 720p at 

120fps.
The bottom edge of the 

phone houses the micro-
USB port as well as two 
speaker grilles. The speaker 
is a little underpowered, 
but what sound it does 
produce is balanced and 
accurate. Conversely, with 
a good pair of headphones 
plugged in, the integrated 
DTS audio suite can deliver a 
rich and enjoyable listening 
experience.

A dual SIM card tray, with 
the second slot doubling up 
as a microSD card slot that 
accepts up to 128GB cards 
can be found on the left side. 
Both the power button and 
the volume rocker can be 
found on the right. The power 
button has a circular pattern 
etched into it so it’s easier to 
locate.

While many of its 
competitors have moved 
on to Quad HD resolution 
displays, Huawei stuck to 
Full HD for the Mate 8. To 

AT A GLANCE

Professor
HiSilicon Kirin 950 
(quad-core 2.3GHz 
Cortex A72 and a 
quad-core 1.8GHz 
Cortex A53)

Display
6-inch 1,920 x 1,080 
pixels IPS-NEO LCD 
(368ppi)

Camera
16-megapixel, f/2.0 
aperture, 27mm, OIS, 
dual-LED fl ash

Dimensions
157.1 x 80.6 x 7.9mm

Weight
185g
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The phone’s ultra-thin 1.7mm 
bezels give it a much smaller 
footprint.

The Mate 8 uses the same 
circular fi ngerprint scanner as the 
Nexus 6P.
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its credit, even at 6-inches, 
the phone’s 1,920 x 1,080 
pixels resolution (368 ppi) is 
sharp enough you won’t see 
pixels. Having said that, we 
do wish Huawei had opted 
for an AMOLED display—as 
it did with the Nexus 6P—
instead of an IPS-NEO LCD. 
Blacks aren’t quite as deep 
as the Nexus 6P, and colors 
look slightly off too - whites 
are slightly warm and reds 
oversaturated. 

The Mate 8 is one of the 
fi rst phones to launch with 
Android 6.0 Marshmallow 
pre-installed. However, 
Huawei uses its own EMUI 
4.0 interface on top of it, 
drastically changing the 
experience. The new UI 
takes a lot of cues from iOS, 
completely removing the 
app drawer and making big 
changes to the look of the 
notifi cation panel, lock-

screen quick panel and even 
the icons.

On the plus side, EMUI 4.0 
comes with its own unique 
features that you won’t 
fi nd on any other Android 
phone. The most prominent 
is Huawei’s Knuckle Sense 
2.0, which allows you to 
perform various actions using 
different knuckle gestures. 
Knuckle Sense is a bit of a 
hit-or-miss affair and honestly 
not the most intuitive, but if 
you train yourself to use it, it 
does actually work quite well.

The Mate 8 is the fi rst 
smartphone to use Huawei’s 
16nm HiSilicon Kirin 950 
octa-core chipset, which 
uses a quad-core 2.3GHz 
Cortex A72 and a quad-core 
1.8GHz Cortex A53. The GPU 
is a 900MHz Mali-T880MP4m 
similarly found in Samsung’s 
new Exynos 8890-equipped 
Galaxy S7. Benchmark 

Performance was about 
on par with Qualcomm’s 
Snapdragon 810, but it 
remains to be seen if the 
Mate 8 can keep up with 
this year’s Qualcomm 
820-powered fl agships.

Battery life is fantastic 
on the Mate 8, thanks to its 
huge 4,000mAh capacity 
battery. The phone lasted 
a massive 13 hours and 
36 minutes on our video 
looping benchmark. In fact, 
the battery is so big you can 
actually use the Mate 8 as a 
powerbank and charge other 
devices with it.

All things considered, the 
Mate 8’s huge 6-inch display 
but relatively compact 
dimensions should appeal 
to anyone wanting a larger 
without trading off one-
handed usability.

by James Lu

8.0/10

T E S T E D  &  R A T E D

S I N G A P O R E

CONCLUSION

A large display 
smartphone 
in a compact 
form factor with 
outstanding 
battery life.
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time/date, even when your 
phone is idle and locked. 
if you’re conflicted over 
trading precious battery for 
something that takes less 
than a second to summon, 
aOD can be toggled off. 
that said, in less than three 
hours, we grew accustomed 
to having our time/date 
displayed at our convenience 
– only to be left wondering
where the time/date went
after switching back to our
real-life smartphones.
 Samsung’s familiar 
touchWiz interface is the 
front-end of the android 6.0 
(marshmallow) OS phone. 
they retain the child-like 
design language of the 
interface, but uses new 

Reinventing the galaxy
Samsung Galaxy S7 & S7 Edge

Despite how similar 
the Samsung Galaxy 

S7 and S7 edge may appear 
next to their predecessors, 
the Korean electronics giant 
actually brought something 
new to the table again. While 
it may look similar to Galaxy 
S6 and S6 edge at first 
glance, Samsung actually 
made a host of changes 
making the S7 pair tangibly 
better.
 Both the Samsung 
Galaxy S7 and S7 edge are 
constructed in 3D glass that 
covers the front and back, 
together with metallic sides 
with chamfered edges. 
effectively, this is not visually 
different from the S6 and S6 
edge when viewing from the 

front. However, looking from 
the rear shows that both 
the S7 and S7 edge manage 
to hide their metallic sides. 
the new phones also feel 
entirely different in the hand. 
the 3D glass (corning Gorilla 
Glass 4, no less) is melded to 
meet the curved metal alloy, 
creating a seamless, uniform 
look and feel as you run the 
fingers from the front, to 
the metallic rim, then to the 
back.
 the Galaxy S7 and S7 
edge also benefits from 
other physical improvements 
unrelated to appearance. 
they now come with 
ip68 rating, making them 
waterproof again, and better 
than the Galaxy S5’s ip67 

rating. the new flagships 
have a flap-less design, 
thanks to the phones being 
sealed internally, with a 
waterproof micro uSB 2.0 
port. Our favorite change 
is none other than their 
significantly reduced camera 
bump on the Galaxy S7 and 
S7 edge, which now sits 
just 0.46mm above the rear 
surface of the phone.
 the display on the 
Samsung Galaxy S7 is a 5.1-
inch Quad HD (2,560 x 1,440 
pixels resolution) Super 
amOLeD screen at 577 pixels 
per inch. the Galaxy S7 edge 
sits at 5.5-inch with the edge 
Screen that curves down 
the sides. the always-On 
Display (aOD) that shows the 

galaxy s7

Display
5.1-inch Quad HD 
(2,560 x 1,440 pixels 
resolution) 
Super amOLeD

Processor
64-bit exynos 8890
octa-core

Dimensions
142.4 x 69.6 x 7.9mm

Weight
143g 

Price
$998 (32GB)

galaxy s7 edge

Display
5.5-inch Quad HD 
(2,560 x 1,440 pixels 
resolution)  
Super amOLeD

Processor
64-bit exynos 8890
octa-core

Dimensions
150.9 x 72.6 x 7.7mm

Weight
157g

Price
$1,098 (32GB)

test

eDitOR’S 
ChOiCe

http://www.sphmsolutions.com/campaigns/E618_HWM_SG_May16/enhancement/p78_samsung/


The S7 and S7 Edge’s rear camera 
may have a smaller megapixel 
resolution, but just as powerful 
thanks to its bigger photosites 
and Dual Pixel technology.

New Edge UX on the Galaxy S7 
Edge lets you put two rows of 
apps, instead of one.

rounded edges for icons and 
generous use of gradient-like 
effects in their bright color 
palette of choice. This is a 
welcome change from their 
old square-ish app icons.
 Samsung brought back 
expandable storage to the S7 
and S7 Edge – with microSD 
support up to 200GB. If 
you don’t need the bonus 
storage space though, the 
hybrid card tray supports 
two nano-SIM cards instead.
 Game Launcher is a new 
gamer-friendly box on your 
Home screen that keeps 
all your game apps in one 
manageable place. The 
power-saving options lets 
you save precious battery 
juice when gaming (ideal 
for smartphone games that 
are still playable without 
mesmerizing graphics), 
and it choose whether you 
want to have alerts coming 
in while you play. This 
makes all the difference 
between experiencing no 
interruptions in the middle 
of a tournament, or if you’re 

just killing time while waiting 
for somebody to contact you. 
 What makes gaming even 
better is the set of Game 
Tools built into the phone. 
Game Tools hides itself well, 
becoming a tiny translucent 
button that can be re-
positioned when you’re in 
any game app, and tapping it 
will give you a decent panel 
of control over your gaming 
sessions.
 The Galaxy S7 Edge has 
an improved Edge UX with 
more shortcuts and panels, 
buffi ng its functionality to 
make it less of a party trick. 
You get to customize the 
order of the Edge panels 
on top of tweaking the 
contents within each panel 
itself. For example, you can 
get a shortcut on the new 
Tasks Edge that lets you 
e-mail a designated person, 
eliminating the number of 
steps taken. 
 The width of the Edge 
panel is now at 550 pixels, 
nearly double in size of the 
S6 Edge+’s aspect ratio of 

260 pixels. This increase in 
panel space is refl ected in 
Apps Edge, where you get 
to store two rows of apps 
instead of just one. Finally, 
Samsung released its Edge 
Panel SDK for third parties 
to make new panels for S7 
Edge users, granting the 
potential of getting more 
functionality out of the once-
gimmicky feature.  
 Singapore variants of the 
Samsung Galaxy S7 and S7 
Edge get a 64-bit octa-core 
Exynos 8890 processor. 
Within the Exynos 8890 is 
a CPU combination of four 
Cortex-M1 cores (clocked at 
2.3GHz) and four Cortex-A53 
cores (clocked at 1.6GHz), 
together with a Mali T880 
MP12 GPU (currently the 
highest performing GPU 
within the Mali family). 
Per Samsung’s claim, the 
upgraded processors in 
these phones gives them 30 
percent faster CPU speed, 
along with 60 percent faster 
GPU speed when compared 
to the Note 5 and S6 Edge+. 

The Galaxy S7 understands its lighting conditions very well. Despite the glaring sunlight which contrasts against the dark interior of the restaurant, the Galaxy S7 
manages to bring out detail and vibrancy in the darker areas.
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S7 Edge smartphones are 
certainly one of the best 
Samsung phones you can 
lay hands on – especially 
if you’re upgrading from a 
version that came before the 
S6 or S6 Edge.

by Liu Hongzuo
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 Samsung Galaxy S7 
and S7 Edge now use a 
12-megapixel rear camera 
with a brighter F1.7 aperture 
on the lens with Smart 
OIS (image stabilization), 
moving away from their 
predecessor’s 16-megapixel, 
F1.9 aperture rear camera. 
The camera’s image 
sensor however, has larger 
photosites at 1.4µm each, 
while the older S6 had 
photosites that were 1.12µm 
in size, allowing the S7 and 
S7 Edge to capture 56% 
more light. 
 The S7 pair are one of the 
fi rst smartphones to have 
Dual Pixel sensor for their 
rear cameras. Traditional 
smartphone cameras use 

0.78 percent of a pixel for 
phase detection autofocus, 
but the S7 and S7 Edge uses 
100 percent of the pixel 
to do so. This grants the 
new phones signifi cantly 
faster autofocus speeds. 
Each pixel on the Dual 
Pixel sensor also comes 
with two photodiodes that 
capture light independently, 
enhancing detection in the 
dark. During our test shoot, 
we fi nd that the S7 had an 
autofocus that’s so fast that 
we weren’t even sure if it 
was activated yet. 
 The Samsung Galaxy 
S7 sports an embedded 
3,000mAh battery, while 
the Galaxy S7 Edge 
has its battery capacity 

at 3,600mAh. They 
outperformed most of the 
other phones in our battery 
benchmark as the 5.1-inch 
Galaxy S7 clocked in a good 
40 minutes more than the 
Huawei Nexus 6P, which had 
a larger 3,450mAh battery 
paired with its 5.7-inch Quad 
HD display. 
 Given the amount of effort 
that went into making the 
Samsung Galaxy line-up 
exciting once more, we’d 
still say Samsung has it in 
them to stay relevant to 
the demands of novelty, 
balanced against practicality. 
Now, it’s a matter of seeing 
how the other fl agships of 
2016 will perform. Until then, 
the Samsung Galaxy S7 and 

CONCLUSION

Not just a spec bump, the Galaxy S7 and S7 Edge are better than ever. The 
Galaxy S7 Edge gets an additional Editor’s Choice because of the exceptional 
Edge Panel, with all the improvements of the S7 and more.

V E R S U S

The bright signboard against the dark road was a good test of the Galaxy S7’s ability to handle contrast at night. While the phone’s camera was able to emphasize 
shadows and reproduce colors well, it loses some detail above the signboard.
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Wireless Goodness
Sennheiser Momentum Wireless On Ears

The Sennheiser 
Momentum Wireless On 

Ears headphone is a well-
constructed device when 
you look at the sum of all 
its parts. The headband and 
ear-cups are reinforced using 
Alcantara, which is a suede-
like textile with durability 
against stains. The frame 
itself is stainless steel, and 
the combination of these two 
primary materials gives us a 
solid pair of cans that feels 
reliable and light. 
 That’s not to say that 
the headphones lack 
weaknesses – the cable that 
runs along the adjustable 
plastic cups feel like they’d 
be caught in the moving 
mechanism if you’re not 

careful, and it takes extra 
care to make sure that the 
cables do not appear messy 
when you shift the ear-cups 
along the frame’s bracket.
 These Sennheiser on-ear 
headphones have one of the 
most interesting active noise 
cancellation features. Besides 
cutting out ambient noise, 
the integrated VoiceMax 
microphone (with a dual mic 
configuration) lets you hear 
you own voice when you’re 
in a call. This way, you won’t 
be half-yelling at a caller 
when you’re in public. 
 Besides noise cancellation, 
the Momentum Wireless 
also comes with Bluetooth 
4.0 connectivity and NFC 
pairing. All these features 

can be controlled from 
the headphones alone, 
as Sennheiser crams its 
switches and toggles along 
the rim of the ear-cups. If you 
like wired audio connection, 
there’s still a port for 3.5mm 
audio cables. 
 Audio-wise, the 
Momentum Wireless provides 
distinct separation between 
the high, middle, and low 
frequencies. It comes with 
a bright sound signature, 
while being versatile and 
tight across the board. For 
Adele’s track, Melt My Heart 
To Stone, the headphones 
handled her vocals well, 
and it was distinct from the 
instruments. 
 Hotel California by The 
Eagles showed that the 
headphones had a great 
soundstage by capturing 
the live atmosphere 
brilliantly, while keeping the 
instruments tight. Element 
Of Life by Tiesto pointed out 
how the on-ears had less 
detail over the synthesized 
parts, but it still played the 
song with good depth – it 
was able to reproduce the 
subtle bass notes below the 
electric gallop the track had.
If you’re willing to drop 
nearly $600 for a pair of 
headphones with great audio 
and quality construction, 
these Sennheiser 
headphones certainly won’t 
disappoint you. 

by Liu Hongzuo

AT A GLANCE

Design
Over-Ear

Frequency response 
16 – 22,000Hz

Sensitivity
111dB

Weight
210g

Price
S$589

The headband and ear-pads are 
made from suede-like Alcantara, a 
textile material used in high-end 
furniture and décor.
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Great audio at a 
price, but great 
nonetheless.

http://www.sphmsolutions.com/campaigns/E618_HWM_SG_May16/enhancement/p81_sennheiser/


T E S T

A WORTHY 
LOW-COST TABLET

ASUS ZenPad 8.0 (Z380KL)

For a tablet that costs 
just $299, you wouldn’t 

expect the ZenPad 8.0 
(Z380KL) to be constructed 
out of high quality materials. 
While the entire tablet is 
plastic, it feels solid and 
well made. A decorative 
metallic frame surrounds the 
body adds a touch of class. 
The back of the tablet (as 
well as the optional Audio 
Cover) has an embossed 
faux leather fi nish that has 
a nice feel and gives the 
8-inch tablet a comfortable 
grip. Slots are well-hidden 
yet accessible; the microSD 
card slot accepts up to 
128GB capacity cards, and a 
SIM card slot can be found 
tucked beneath the rear 
cover.

The display is an 8-inch 

WXGA (1,280 x 800 pixels 
resolution) IPS LED screen, 
giving us a pixel density of 
189ppi. That’s not as good 
as the 2,048 x 1,536 pixels 
resolution display (326ppi) 
found on the Xiaomi Mi Pad.
However, the display’s 
images, videos, and objects 
are still very presentable 
when you’re not scrutinizing 
the details. 

Audio quality felt pretty 
standard on the ASUS 
ZenPad 8.0. It’s not geared 
towards any sound signature 
or audio profi le – it’s not 
loud at all, and its quality will 
tell you very clearly that it’s 
meant to support audio as a 
means to an end. The Audio 
Cover (sold separately at 
$129) enhances the audio of 
the ZenPad 8.0 considerably, 

bringing the volume up to 
par with the likes of portable 
tennis ball-sized speakers. 
Audio Cover consists of 
four satellite speakers, one 
center-channel speaker 
and one subwoofer. It will 
help make the audio quality 
richer, though not necessarily 
more impactful.

The ZenPad 8.0 runs on 
Android 5.0 (Lollipop) out of 
the box, with a ZenUI skin. 
Familiar features that are 
available include gesture 
shortcuts called ZenMotion, 
where painting alphabets 
on a screen that’s turned 
off can quickly take you to 
certain core apps on the 
tablet. Everything else on 
the ZenUI is close to vanilla 
Android OS. Besides the 
add-on Audio Cover we’ve 

AT A GLANCE

Display
8-inch LCD
1,280 x 800 pixels

Processor
Qualcomm Snapdragon 
410 (Qualcomm 
MSM8916)

Weight
350g

Dimensions
209 x 123 x 8.5mm

Price
$299

The optional Audio Cover adds 
literal volume to the ASUS ZenPad 
8.0, improving audio playback.
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seen, the tablet itself is 
quite free from gimmicks, or 
additional-use features. This 
makes the affordable tablet 
viable for people who want 
a simple Android tablet with 
minimal changes to its core 
functionalities.

The ZenPad 8.0 is 
quite affordable like its 
predecessor. Despite the 
price point, it doesn’t 
intend to compromise on 
performance and design. 
The ASUS ZenPad 8.0 uses a 
quad-core, 64-bit Qualcomm 
Snapdragon 410 processor. 
It has a 1.2GHz Quad ARM 
Cortex A53 CPU, and Adreno 
306 GPU. It is fast and 
responsive at waking up 
from sleep and multi-tasking 
between apps, while loading 
image-heavy pages was a 
breeze. The tablet didn’t 
struggle with prolonged web 
surfi ng. It’s great considering 
its price and class even if 
it’s not quite up to par with 
fl agship tablets.

This tablet uses an
8-megapixel rear camera
with auto focus. Camera
performance was 
underwhelming like most 

tablets - even with pretty 
low expectations for tablet 
cameras, the ZenPad 8.0 
failed to impress and you 
probably won’t rely on it 
even if you’re in a hurry 
or for the occasional shot. 
Like most tablets, it doesn’t 
come with fl ash, but it has 
adjustable ISO between 50 
to 800, adjustable exposure 
value, and anti-shake 
enhancements. It doesn’t 
come with many other 
features, besides an Owl 
mode for low-light shooting.

Our battery tests rate 
it at a good 485 minutes 
of continuous use. It’s 
not surprising given its 
4,000mAh battery capacity, 
outperforming more popular 
peers from the likes of 
Samsung and Xiaomi. 

ASUS has mostly adhered 
to the cheap-and-good 
(enough) formula, with a 
cutthroat price tag paired 
with premium-looking fi nish 
and competitive hardware 
performance. The details 
show that it loses out in 
terms of audio quality (the 
Audio Cover makes it more 
acceptable though that 

will make it overshoot the 
comfort zone price point) 
and camera performance, 
but it makes up for it with 
good battery life and decent 
all-round performance where 
the core functions of a tablet 
are concerned. The ASUS 
Zenpad 8.0 is the obvious 
value choice for 8-inch 
tablets when purchasing 
from offi cial channels, but 
you could easily get a Xiaomi 
Mi Pad from other resellers 
and online stores if you want 
more gaming power, instead 
of expandable storage and 
4G LTE connectivity - both 
of which are equally 
important selling points for 
the ZenPad 8.0.

by Liu Hongzuo

CONCLUSION

Covers all the 
basics you’d 
need for an 
everyday tablet 
device at a price 
you can’t really 
complain about.

While it’s not the sexiest, the 
ZenUI interface on the ASUS 
ZenPad 8.0 is one without 
gimmicky apps or features.
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SEAMLESS 
REFINEMENT

Sony Xperia Z5 Series

If you’re familiar with 
Sony’s Xperia family 

of phones, they’ve always 
had a certain consistency to 
design and specifi cations. 
The latest Z5 Compact, Z5 
and Z5 Premium are so 
identical, that we’ve decided 
to group them into a single 
review. Now, they do have 
some elements that differ 
from their predecessors – 
the Z5 and Z5 Compact sport 
a frosted glass rear, though 
the Z5 Premium is a glossy 
fi ngerprint magnet. The new 
versions also depart from 
their raised display feel. All 
three phones have a thicker 

metallic rim, resulting in 
a display that sits slightly 
deeper inside the phone’s 
monolithic form. This change 
makes the smartphones 
feel friendlier to the touch. 
Waterproofi ng is also 
maintained at IP68 rating 
with a fl ap-less design like 
the Z3+ before.
 On paper, all Z5 phones 
have similar specifi cations; 
you tell them apart through 
size and display quality. 
Taking 5.2-inch Full HD 
(428ppi) Z5 as a base model, 
there is the 4.6-inch Z5 
Compact with a HD (323ppi) 
display and a smaller battery, 

and a larger 5.5-inch Z5 
Premium with a ridiculous 
4K (806ppi!) display and a 
signifi cantly larger battery. 
 The main talking point 
of the Z5 series is a brand 
new 23-megapixel camera 
thanks to a 1/2.3-inch Exmor 
RS For Mobile image sensor, 
with a Sony f/2.0 G lens. It 
also features technology 
from Sony’s Alpha series 
of cameras, such as 
the 0.03-second Hybrid 
Autofocus system and 
extreme low light shooting 
up to ISO 12,800. The Xperia 
Z5 trio has a Manual mode, 
but it’s limited to adjusting 

AT A GLANCE

Display
Z5 Compact: 4.6-inch 
HD 1,280 x 720 pixels
Z5: 5.2-inch Full HD 
1,920 x 1,080 pixels
Z5 Premium: 5.5-inch 
4K UHD 3,840 x 2,160 
pixels

Processor
Qualcomm Snapdragon 
810 octa-core

Storage
32GB

Camera
23MP rear, 5.1MP front

Battery Capacity
Z5 Compact: 2,700mAh 
Z5: 2,900mAh 
Z5 Premium: 3,430mAh 

Price
Z5 Compact: $828
Z5: $998 
Z5 Premium: $1,098

The fl ap-less USB design on a 
highly water-resistant 
smartphone is Japanese 
engineering at its fi nest.

New 23-megapixel camera with a 
Sony f/2.0 G lens, and technology 
from Sony’s series makes the 
Xperia Z5 trio well-rounded for 
photography.
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ISO and white balance. 
Otherwise, you can generally 
stick with Superior Auto. 
Sony also claims to have 
improved the processing 
algorithm to bump Clear 
Image Zoom from 3x in past 
Xperia phones to 5x now.
 Between the three Xperia 
Z5 phones, there’s very 
little difference in camera 
performance and image 
quality. Overall, it’s defi nitely 
decent, but it’s not the best 
smartphone camera today, 
especially at fl agship levels. 
The new sensor barely 
addresses the old artifact 
problems since the Xperia 
Z1 and that’s disappointing.
 In terms of display 
quality, all three phones 
offer consistent vividness 
and color reproduction 
when projecting the same 
test image. Colors are 
vibrant and distinct, not 
oversaturated, but slightly 
cooler in temperature. As 
expected, sharpness is the 
biggest difference as there’s 
a noticeable upgrade in 
screen quality from HD to 4K 
when you go up from the Z5 
Compact to the Z5 Premium. 
Individually, each phone is 
suffi ciently clear and precise 
for its size and choosing a 
suitable display boils down 
to your needs.

 All three Xperia Z5 phones 
run Android 5.1 (Lollipop). 
They’re packed with 32GB 
onboard storage and 
expandable with a MicroSD 
card slot (up to 200GB sized 
cards). The new fi ngerprint 
sensor on the Z5 trio is 
now incorporated into the 
power button and it is fast 
and responsive after setup. 
If you fi nd that it can’t read 
your prints regularly, a quick 
re-calibration within the 
security settings should fi x 
things in a jiffy.
 All three Sony Xperia Z5 
phones are powered by 
the same 64-bit octa-core 
Qualcomm Snapdragon 
810 (divided into a Quad-
core 1.5 GHz Cortex-A53 & 
Quad-core 2 GHz Cortex-A57 
array) which has a maximum 
clock-rate of 2.0GHz. The 
Z5 and Z5 Premium come 
with 3GB of RAM, while the 
Z5 Compact has 2GB only. 
Now, the Snapdragon 810 
has had a rocky history of 
overheating problems, but 
we feel that the issue was 
taken care of. In all our tests, 
none of the phones heated 
up beyond normal and only 
the Z5 Premium felt a little 
warmer than the other two.
 Performance-wise, 
the Z5 phones are a very 
well rounded trio with no 

signifi cant issues. We didn’t 
experience any noticeable 
lag when loading web pages, 
with acceptable micro 
delays when opening some 
apps.
 The Z5 Premium scored 
a little lower than its two 
peers in the battery life 
department despite its 
huge battery capacity, 
most probably due to its 4K 
display and video up-scaling 
capabilities. The other Z5 
phones do slightly better, 
but still not as effi cient 
as AMOLED-equipped 
smartphones (Note 5 and 
Nexus 6P). 
 There’s no doubt that 
the Sony Xperia Z5, Z5 
Compact and Z5 Premium 
are good smartphones. They 
have decent real-world 
performance, consistent 
premium build quality 
and design, plus handy 
features like waterproofi ng. 
The phones have a clean 
interface that matches 
their appearance, but 
the upgraded camera 
modules still performed 
below expectations. The 
Z5 Premium’s 4K display 
is gorgeous, but honestly 
excessive and superfl uous 
for the additional cost. If 
you’re a Sony Xperia fan, the 
latest Z5 is another step in 
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CONCLUSION

Good real-world 
performances 
with a premium 
build quality 
and design. The 
Z5s have handy 
features, even if 
they’re not any 
more special 
than before.

the refi nement of the series, 
and while all three phones 
are solid devices but there’s 
nothing here that really 
stands out. 

by Liu Hongzuo
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In last month's issue of HWM, we looked at all the winners 
of the prestigous Editor's Choice at this year's HWM+Hard-
wareZone.com Tech Awards. This issue, we explore instead 
the Readers' Choice results with detailed analysis of the 
best technology brands in Singapore, as voted by you. 

As one of the most comprehensive brand recognition 
surveys in the industry, The HWM+HardwareZone.com Tech 
Awards 2016 saw 40 categories and nearly 200 brands 
nominated for Readers' Choice polling. 

Without further ado, here are the results.

Text by Team HWM  
Art Direction & Illustrations Ian Chong
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BEST HEADPHONES BRAND
Featuring more 30 brands, the headphones category is a hotly 
contested Readers’ Choice category. After tallying the votes, 
German audio specialist Sennheiser has retained the award 
for the fi fth time in a row with 18% of the votes. The company 
refreshed their popular Momentum wired headphones in 
early 2015 and added new wireless Momentum models 
towards the middle of the year. Then late last year, a new 
generation of Orpheus, the HE1060/HEV1060, was unveiled. 
And just last month, Sennheiser had us drooling once again 
with the HD 800 S.

2%
Philips 

8%
Others 

2%
Razer 

18%
SENNHEISER

11%
Beats 

16%
Bose 

14%
Klipsch 

10%
Audio Technica 

6%
Sony 

4%
Creative 

3%
Beyerdynamic 2%

Shure 

2%
AKG 

2%
Monster 

WIN A 
SENNHEISER 
URBANITE XL 

HEAPHONE 
WORTH $339!
Find out how on page 95.

Hardware 
Upon approval

Please sign:

Name and Date:

Reader's Choice May 16_edited.indd   36 08/04/2016   14:01
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BEST NAS BRAND
Our NAS (network-attached storage) 
category has always been hotly 
contested, and this edition saw more 
than 14 brands competing. With 19% 
of the votes, Synology barely pip 
Seagate and D-Link (both with 18% 
each) to retain the award it won last 
year. In late 2015, we were introduced 
to some of the new NAS products 
that Synology will be selling through 
2016, including the 2-bay DS216play 
that supports 4K video transcoding, 
and the powerful DS716+ that comes 
equipped with a quad-core processor 
and an AES-NI hardware encryption 
engine. 

BEST GAMING 
NOTEBOOK BRAND
For those still unaware, Alienware is 
a wholly owned subsidiary of Dell, 
Inc. In early 2015, we saw thinner and 
lighter Alienware 15s and 17s that 
came powered by the Intel Haswell 
processors and the latest NVIDIA 
and AMD graphics; though later in 
the year, all models (including the 
Alienware 13) been upgraded with 
new hardware, such as USB 3.1 and 
Thunderbolt 3 support, and of course, 
Skylake chips. In a close second 
place behind Alienware (28%) is local 
outfi t Aftershock (21%), maker of 
well-spec’d and well-priced gaming 
notebooks, such as the Aftershock 
Titan v2.1, S-15, and M-15 v2.
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18%
Sony

21%
LG

2%
Toshiba

4%
Sharp

5%
Panasonic3%

Philips

46%
SAMSUNG

1%
Others

7%
Microsoft 9%

ASUS

6%
Steelseries4%

Corsair

2%
Others

3%
Cooler 
Master 23%

Logitech
2%

Gigabyte 

2%
Prolink 

1%
Roccat 

41%
RAZER

28% 
DELL/ALIENWARE

19% 
ASUS

5% 
HP

2% 
Aorus

1% 
Others

7% 
MSI

2% 
Gigabyte

10% 
Razer

5% 
Lenovo

21% 
Aftershock

19% 
SYNOLOGY

11% 
WD

18% 
D-Link9% 

Buffalo

7% 
Netgear

5% 
QNAP

2% 
Drobo

3% 
Others

18% 
Seagate8% 

ASUStor

BEST GAME KEYBOARD & MOUSE BRAND 
The contest for our Best Gaming Keyboard and Mouse Brand award involves more than 
20 brands, but the top three already garnered 70% of the votes. At the end of the day, the 
trophy goes to Razer, which received 41% of all votes cast. Late last year, Razer upgraded 
its Naga Chroma gaming mouse with a true 16,000 DPI 5G sensor without interpolation, 
and a Chroma lighting with an iconic 12-button mechanical thumb grid. Alongside the new 
Orochi, the long-time crowd favorite Diamondback mouse also received an overhaul in 
2015. And of course, the Blackwidow Ultimate mechanical keyboard got another upgrade, 
with the latest 2016 version now sporting individually backlit green LEDs that can each be 
customized through the Razer Synapse software.

BEST TV BRAND 
Having dominated the market for the past 10 years, we aren’t at all surprised that our readers 
have chosen Samsung (46%) as their favorite TV maker. If you think the Korean company has 
already made the best 4K LCD TVs in the JS9500 and JS9000, wait till you lay your eyes on the 
KS9500 recently announced at CES. Featuring a cadmium-free, 10-bit quantum dot display, this 
beauty is also Ultra HD Premium-certifi ed, which means it has more than 1,000 nits of peak 
brightness for proper HDR rendering. LG, which introduced new WebOS 3.0-based LCD and 
OLED models recently, too, is second with 21% of the votes.
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60%
APPLE

6%
Sony

2%
HTC

1%
Blackberry

2%
ASUS

18%
Samsung

4%
LG

1%
Oneplus

1%
Xiaomi

2%
Huawei

3%
Others

BEST PREMIUM 
SMARTPHONE BRAND 
The second biggest smartphone vendor in the world 
is Apple, which according to IDC, moved 231.5 million 
units in the whole of 2015. Which is remarkable really, 
when you consider the bulk of them were the iPhone 
6 and iPhone 6 Plus (the 6S and 6S Plus only came in 
September). Interestingly, this year's Readers’ Choice 
results see Apple increasing its share of votes to 60% 
from last year's 54%, three times of Samsung’s share. 
Does this mean people really like the iPhone 6S/6S 
Plus (3D Touch, Live Photos, and all), or are consumers 
just dissatisfi ed with what they saw on the Galaxy S6 
and Note 5 models?

Best Business 
Notebook Brand
With 24% of the votes, the Best 
Business Notebook Brand trophy 
remains in the hands of Lenovo, 
currently the world’s largest PC maker 
according to IDC. Apple is getting very 
close with 23% of the votes.

Best Pay TV Service 
(Singapore)
Mostly known for its cable TV services, 
StarHub also has StarHub TV on Fiber, 
which is its Internet TV service. Just 
last month, StarHub announced that 
it’ll be bringing Netfl ix to its fi ber TV 
customers through their set-top boxes 
in 2Q 2016. 

Best Interchangeable 
Lens Camera Brand
A category that comprises DSLRs and 
mirrorless cameras, Canon continues 
to dominate mindshare. The company 
had a great year with solid products 
from entry-level (EOS 750D and 760D), 
professional (EOS 5DS and 5DSR) and 
fl agship (EOS-1D X Mark II) series.
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24% 
LENOVO

11% 
HP

11% 
ASUS12% 

Dell

4% 
Acer

3% 
Toshiba

5% 
Microsoft

1% 
MSI

1% 
Panasonic

23% 
Apple5% 

Fujitsu

64% 
STARHUB TV

30% 
Singtel 
Mio TV

7% 
Leica

3% 
Panasonic

2% 
Others2% 

Samsung

23% 
Nikon

11% 
Sony

9% 
Olympus
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39% 
CANON

17% 
Brother

3% 
Dell

19% 
Epson

20% 
HP

2%
Lexmark

BEST FIBER 
BROADBAND 
SERVICE 
(SINGAPORE) 
Compared to fi xed line and mobile telephone 
services, the fi ber broadband market in 
Singapore is a lot more competitive due to 
the presence of more providers. Still, Singtel 
has retained the award that it has won for 
the past two years with 32% of the votes. In 
fact, just two weeks ago, Singtel announced 
a crazy-fast, $189/month 10Gbps fi ber 
broadband plan for hardcore users ready 
to make the jump. Along with ViewQwest's 
Black 10Gbps Fiber and SuperInternet’s 
Optical Ethernet-based 10Gbps plans, these 
are the fastest home broadband plans 
currently available in Singapore.

BEST INKJET PRINTER BRAND 
With 39% of the votes, Canon is once again our readers’ favorite inkjet printer brand. 
Last year, the maker of EOS cameras introduced a brand new Maxify inkjet printer series 
designed for businesses. When we reviewed the fl agship MB5370, we were duly impressed 
by its good speeds and good mix of business features, like the single-pass duplex ADF and 
operation restrictions settings. Late last year, the company launched the Pixma G series, 
its fi rst ink tank system printers to go head-on with Epson's. HP, which launched several 
budget printers last year, such as the DeskJet 3630, Envy 4520, 5540, and Offi ceJet 4650 
comes in second with 20%. Epson, which released several new ink tank system printers 
throughout the year, too, such as the L850 and L655, and new WorkForce series inkjet 
models, is third.

P
IC

T
U

R
E

 C
A

N
O

N
BEST HOME THEATER PROJECTOR BRAND 
While Epson has released several good home theater projectors in 2015, our readers have 
once again chosen Sony (30%) as their favorite home theater projector brand. The awesome 
Sony VPL-VW5000ES, a 4K HDR home cinema projector using SXRD tech and a laser light 
source, is slated to arrive in Singapore soon, and can be yours if you can spare $85,000. Of 
course, that's not your only choice; the VPL-VW1100ES, and VPL-VW520ES/500ES are top 
notch, too.
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20%

13%
10%9%9%

4%4%
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2%
MSI

17%
Lenovo

26%
Microsoft

11%
HP

7%
Dell

30%
ASUS

7%
Acer

BEST 2-IN-1 
NOTEBOOK BRAND
Some call it notebook-tablet hybrids, some call 
it 2-in-1 notebooks. Whichever the case, this 
form factor was made possible through the 
multifaceted nature of Windows 8 and now 
Windows 10. A new category created last year 
to refl ect this trend, the inaugural winner was 
ASUS. This year, our readers have once again 
voted for ASUS (30%), maker of fi ne machines 
like the Transformer Book T300 Chi, Transformer 
Book Flip TP200, and T100HA. Microsoft's own 
Surface series of devices, especially the recent 
the Skylake-based Surface Pro 4, helped it 
garners second with 26% of the votes. Lenovo, 
which launched the Ideapad Miix 700 and 300 
last year, and new ThinkPad and Yoga models at 
this year’s CES, is third with 17%.
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BEST COMPACT CAMERA BRAND
For this Readers’ Choice category, our winner is once again Canon, which amassed 40% of 
votes. In mid-2015, we saw the PowerShot G3 X and the limited edition SG50 PowerShot 
G7 X; and then later in the year, the PowerShot G5 X and G9 X, both sporting a 1-inch-type 
20.2MP CMOS sensor. And just last month, the company took the wraps off the PowerShot 
SX420 IS, SX540 HS, and IXUS 285 HS, 180, and 175. Still, according to the Camera & 
Imaging Products Association (CIPA), digital camera shipments in the whole of 2015 
declined 18.5% year on year to 35.4 million units. Of these, shipments of digital cameras 
with a built-in lens (i.e., compact digital cameras) continued to fall “dramatically”, down 
24.5%. In short, this is a market that’s really tough to be in right now.

Best SSD Brand
With great speeds and dopping 
prices, there is no denying the SSD 
proposition. Samsung, which won our 
Readers’ Choice award for Best SSD 
Brand last year, managed to fend off 
SanDisk and retain its trophy with 35% 
of the votes this time round. Regular 
readers will know about the great 
performances of the 3D V-NAND-
based SSD 850 Pro and SSD 850 Evo, 
which are now available in even 
larger 2TB capacities. But for high-end 
Skylake system builders, the new SSD 
950 Pro, which is Samsung’s fi rst M.2 
SSD to use the PCIe interface and 
supports the new NVMe protocol, is 
arguably the king of consumer SSDs at 
the moment. 

Best Mainstream 
Smartphone Brand
Samsung’s smartphone sales may be 
slowing, but the Korean company is 
still the biggest smartphone vendor, 
with a market share of 22.7% in 2015 
according to IDC. The Galaxy E7, 
Galaxy J1, Galaxy A3, A5, and A7 were 
all entry and midrange smartphones 
launched in early 2015. The Galaxy A8 
arrived in the middle of the 2015; and 
just a month into 2016, we’re already 
expecting three new Galaxy A series 
phones. Their consistent pressence in 
the market bagged them the win again 
with 45% of the votes. Coming in  a 
distant second is Xiaomi with 12%.

BEST CPU BRAND
Mobile SoCs are getting faster every single 
day; but for desktops, Intel’s chips still rule 
the roost. In June 2015, we saw the launch 
of chipzilla’s 5th-gen Core processors 
(Broadwell) based on a 14nm process, as 
well as the very power-effi cient Core M line 
that has a thermal power envelope as low as 
4.5W. But it wasn’t long (in August, actually) 
before we saw the arrival of the company's 
6th-gen Core processor family (Skylake). 

40%
CANON

15%
Sony

13%
Nikon

8%
Olympus

4%
Fujifi lm

2%
Others

4%
Casio

6%
Leica

4%
Panasonic

4%
Samsung

INTEL  89%
AMD  11%

51%
SINGTEL

25%
M1

24%
StarHub

BEST TELCO
(SINGAPORE) 
Singtel is still our readers’ favorite 
telco, garnering half of all votes. A few 
announcements made headlines last year, 
such as Singtel’s contract-free and data-
centric SIM-only plan (September 2015) and 
Singtel Circle, which is a plan to reward loyal 
customers with free mobile data and other 
perks. Wireless coverage mapping company 
OpenSignal also recently rated Singtel as the 
fastest LTE operator in the world. Besides 
working on speed and coverage, Singtel 
is also working on the content front. Like 
StarHub, it has announced a partnership 
with Netfl ix, bundling up to nine months 
of standard Netfl ix subscription when they 
recontract or sign up for its mobile, fi ber 
Internet, and/or television services.

10% 
Sony

45% 
SAMSUNG

12% 
Xiaomi

7% 
ASUS

7% 
LG

3% 
Oppo 4% 

HTC

2% 
Huawei

2% 
BlackBerry

2% 
Nokia/Microsoft

2% 
Lenovo

2% 
Motorola

2% 
Others

6% 
Corsair

3% 
Toshiba

5% 
Fujitsu

4% 
Others

2% 
OCZ

2% 
Transcend

5% 
Crucial

7% 
Kingston

15% 
SanDisk12% 

Intel

4% 
ADATA

35% 
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Best Motherboard Brand
What most of our readers like 
about ASUS’ graphics cards (variety, 
performance, reliability) also apply to 
the company’s motherboards, so it is 
no surprise that the brand also takes 
home the Readers' Choice for Best 
Motherboard Brand.

Best PC Memory Brand
Another brand that has made an 
award its own is Kingston, who has 
won the Best PC Memory Brand award 
for the sixth consecutive year. In fact, 
its share of votes (42%) is the same as 
last year, and twice that of second-
place Corsair (20%).

BEST WIRELESS SPEAKERS BRAND
The advent of mobile devices greatly contributes to the exploding growth of wireless speakers 
in recent years. Not only can you enjoy higher-quality sound than the device’s tiny built-in 
speaker, being able to not tether to another hardware means that you can keep hold of 
your device, move about, and still control music playback. For the fourth year running, our 
readers have voted Bose (26%) their favorite wireless speakers brand. We took a look at the 
company’s expanded SoundTouch Wi-Fi system early last year; and later, a new generation 
of Bluetooth-capable SoundTouch speakers, including the SoundTouch 10, 20, and 30 series, 
was announced. Sonos, which unveiled the new Play:5 speaker recently, is second with 16%. 
Creative, maker of the new iRoar and Sound Blaster Roar Pro, is a close third with 15%.

16%
Sonos

15%
Creative

7%
Altec Lansing

4%
Jabra

4%
Sony

4%
Logitech

4%
Jawbone

3%
Samsung

2%
Yamaha

1%
UE

9%
Others

5%
Bowers & 

Wilkins
26%

BOSE

Best Graphics Card Brand
With 48% of the votes, this is the 7th 
straight year ASUS has walked home 
with the award for Best Graphics Card 
Brand. Once again, we think ASUS’ 
popularity boils down to its ability to 
churn out a wide range of graphics 
cards for both NVIDIA and AMD fans. 

17% 
MSI

17% 
Gigabyte

7% 
Sapphire

1% 
Zotac

3% 
Leadtek

2% 
Palit

2% 
Powercolor

1% 
XFX 2% 

Others

48% 
ASUS 58% 

ASUS

18% 
Gigabyte

3% 
EVGA

5% 
ASRock

1% 
ECS

1% 
Zotac

2% 
Biostar

12% 
MSI

42% 
KINGSTON

5% 
Strontium

2% 
Others2% 

Patriot Memory
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7% 
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BEST TABLET BRAND
Apple’s iPad remains our readers’ most beloved tablet with 58% of the votes. In fact, it was 
only in September 2015 that we had new iPads, namely the iPad Mini 4 and iPad Pro. The 
iPad Pro, in particular, is a big 12.9-inch tablet with nearly double the CPU performance 
of the iPad Air 2 and a refi ned multi-touch technology; it also supports the Apple Pencil 
that lets you write and draw fl uidly like a real pencil, thanks to its full pressure sensitivity 
and tilt control. Sure, iPad sales have fallen, but apparently, it still outsold Microsoft’s 
Surface tablets in the last quarter. For those who prefer the 10-inch iPad, Apple has 
just announced a new version of the iPad Pro in the 9.7-inch form too. Samsung, which 
announced the Windows 10-running TabPro S just last month, is second with 15%.

BEST WIRELESS NETWORKING BRAND
With 34% of the votes, this is the third straight year ASUS has won our Best Wireless 
Networking Brand award. Whether it’s a modest AC1900 router or an AC2400 or AC3200 
router for households with many connected devices, you can bet that the Taiwanese 
manufacturer has one ready in stores. And if you need a powerful tri-band router and lots 
of bandwidth for each stream, the new RT-AC5300 that uses Broadcom's latest 4x4 5G 
Xstream platform is top drawer. D-Link is now second (19%) and Linksys third (18%).

15%
Samsung

6%
ASUS

3%
Sony

7%
Microsoft 2%

Dell

58%
APPLE

1%
Huawei

1%
LG

2%
Acer

2%
Others

1%
Fujitsu

2%
Lenovo

BEST PC 
COMPONENTS 
RETAILER 
(SINGAPORE)
Sim Lim Square has always been the go-to 
place for DIY enthusiasts building their own 
systems, as this is the mall that gathers 
numerous PC components retailers under 
the same roof. For the seventh time in a row, 
our readers have voted Fuwell their favorite 
PC components retailer. PC Themes, Best 
Bargain, and Bizgram followed behind, all 
very evenly matched in the polls.

19%
D-Link18%

Linksys

7%
TP-Link

6%
Aztech 5%

Netgear3%
Belkin

3%
Buffalo

4%
Prolink

1%
Others

34%
ASUS

18% FUWELL

5% MediaPro

13% Bizgram

6% Others

5% Memory World

3% Laser

4% Tradepac

9% Infi nity

13% Best Bargain

11% Cybermind

13% PC Themes
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Best GPU Brand
For NVIDIA, 2015 was about 
continuing the good work of its 
Maxwell architecture. Enthusiasts will 
remember the crazy-fast GeForce GTX 
Titan X and GeForce GTX 980 Ti. With 
Pascal looming, 2016 also looks to be 
another exciting year for NVIDIA fans.

Best External HDD Brand
When it comes to HDDs, there’s 
no bigger brand than Seagate and 
Western Digital. With 33% of the votes, 
WD is once again the winner of this 
Best External HDD Brand category, 
with Seagate remaining in second 
place with 26%. 

Best Gaming 
Console Brand
Sony PlayStation 4 vs. Microsoft Xbox 
One. This is a battle that started before 
both consoles came to market, is 
still on-going at the moment. For our 
readers  though, Sony seems to be the 
fi rm favorite.

15%
Samsung

8%
Pebble

6%
Motorola

4%
LG

54%
APPLE

4%
ASUS

4%
Huawei

1%
Others

4%
Sony

BEST 
SMARTWATCH 
BRAND
Last year, Samsung was our readers’ favorite 
smartwatch maker. But that was pre-Apple Watch 
days. This year, the award landed in the hands of 
Apple, and with 54% of the votes, it’s a comfortable win. We 
can only posit that the Apple Watch’s tight integration with the iPhone, nice 
selection of apps, and of course, Apple’s strategy to have different collections 
and watch bands to satisfy as many types of customers (you know there’s 
even an edition just for Chinese New Year, right?), as reasons for its success. 
For Samsung and Android smartphone users, we rate the Gear S2 very highly 
(now in 18k rose gold for the Classic version, too), and are happy to see that 
Samsung is going to make it work on iOS.
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21% 
AMD

79% 
NVIDIA

33% 
WD

2% 
ADATA

6% 
Toshiba

7% 
Buffalo

10% 
Samsung

26% 
Seagate

5% 
Hitachi

3% 
Imation

2% 
Transcend 4% 

Others2% 
LaCie

22% 
Nitendo 22% 

Microsoft

56% 
SONY COMPUTER 
ENTERTAINMENT
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BEST BUSINESS 
PROJECTOR BRAND
The world’s number one selling projector brand for the last 14 years (according to 
Futuresource Consulting), this is the third year in a row that our readers have voted Epson 
(24%) as their favorite business projector brand. In August last year, the company launched 
several affordable business-oriented models, including the EB-U04, which is a WUXGA 3LCD 
projector that costs just S$1,299. On the home theater front, we were impressed by the EH-
LS10000 dual laser 3LCD-R projector; if that’s too high-end for you, the EH-TW5350 is a value-
for-money option. Canon is second with 14%, and NEC third with 10%.

ASUS 26%
Samsung 21%
Dell 15%
Acer 9%
BenQ 6%
ViewSonic 5%
LG 5%
HP 4%
Philips 3%
Others 6%

BEST GAMING
MONITOR BRAND
With 26% of the votes, ASUS is our readers’ 
favorite gaming monitor brand. The 2014 
Swift ROG PG278Q, the world’s fi rst 27-inch 
WQHD G-Sync monitor with rapid 144Hz 
refresh rate and 1ms response time, was 
highly regarded. This was updated in 2015 
with an IPS panel in the form of the the 
PG279Q. If curved monitors are your thing, 
the ROG Curved is a large 34-inch curved 
gaming monitor with a 3,440 x 1,440-pixel 
resolution that also supports G-Sync. For 
owners of AMD cards, ASUS didn’t forget you 
either. The TN-based MG278Q and IPS-based 
MG279Q are two 27-inch gaming monitors 
that support AMD’s FreeSync tech. 

BEST REMOVABLE FLASH 
STORAGE BRAND 
Flash memory storage specialist SanDisk has once 
again strolled home with our Best Removable Flash 
Storage Brand award with 58% of the votes. Recently, 
the company announced a 200GB version of its 
Connect Wireless Stick, expanded its portable SSD 
lineup with an all-terrain model, and unveiled the 
world’s thinnest 1TB M.2 SSD. And in case you 
missed it, WD’s proposed acquisition of SanDisk 
has already been cleared by the Competition 
Commission of Singapore (CCS).
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WIN A 
SANDISK 
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Find out how on page 94.
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Best CE Chain Store 
(Singapore)
With 36% of the votes, IT and CE chain
store Challenger has now won the Best 
CE Chain Store award for the fourth 
straight year. Best Denki is second 
with 15%, and Harvey Norman, which 
just opened a giant fl agship outlet at 
Millenia Walk, is third with 13%.

Best Home Theater 
System Brand
For the sixth consecutive year, our 
readers have chosen Bose as their 
favorite home theater system brand. 
It's the only brand to attain a double-
digit share of votes (32%), which is 
impressive considering more than 20 
brands were recorded in the polls.

Best Activity 
Tracker Brand
You know what? The Apple Watch 
wasn't the death knell of fi tness 
trackers. According to the NDP 
Group, annual 2015 dollar and unit 
sales of connected activity trackers 
experienced respective growth of 
110% and 85% compared to 2014.

15% 
Best 

Denki

5% 
Gain City

6% 
Nubox

6% 
Newstead

6% 
EpiCentre/

EpiLife

13% 
Harvey 
Norman12% 

Courts

1% 
Others

6% 
Audio 
House

6% 
Digital Style

36% 
CHALLENGER 6% 

Denon
7% 

Onkyo

6% 
Samsung

3% 
JVC3% 

Philips

3% 
LG 3% 

Others

9% 
Sony

32% 
BOSE

8% 
Yamaha

8% 
Sonos8% 

Pioneer

4% 
Panasonic

BEST IN-EAR 
EARPHONES BRAND
This is the third straight year Klipsch has won 
our Best In-ear Earphones Brand award, this 
time with 19% of the votes. In August last year, 
the company released the Pro-Sport series for 
fi tness enthusiasts, and in November, a new X 
series that includes the fl agship X20i and XR8i. 
If you prefer to go wireless, Klipsch has just 
announced the R6 in-ear Bluetooth monitors 
last month. Bose comes in second with 12% of 
the votes, and Sennheiser completes the top 
three with 11%.

WIN A 
KLIPSCH 

REFERENCE 
X6I IN-EAR 

HEADPHONE 
WORTH $329!
Find out how on page 95.19%

KLIPSCH
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11%
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Best Gaming Desktop 
PC Brand
With 31% of the votes, Aftershock is 
our readers’ favorite gaming desktop 
PC brand. A surprise really considering 
that Aftershock is arguably more well 
known for its gaming notebooks, such 
as the Titan v2.1 for enthusiasts, and 
the S-15 and M-15 v2 for gamers on 
a budget. That said, riding on brand 
loyalty, Aftershock’s custom desktops 
in the Tremor (small form factor) and 
the SLI-capable Hypergate (mid-tower) 
series are packed with the latest PC 
tech too, such as 6th-gen Intel Core 
processors, NVIDIA GeForce GTX 980 
Ti or Titan X graphics, and tons of 
storage options, just to name a few.

29% 
ASUS12% 

Dell7% 
MSI

7% 
Acer

7% 
HP

5% 
Lenovo

2% 
Others

31% 
AFTERSHOCK

BEST LASER/LED 
PRINTER BRAND 
Last year, Fuji Xerox launched a lot of printers. It had mono single-function and multi-
function models using laser printing technology, as well as a range focusing on the 
company’s very own S-LED tech. With so many choices, perhaps it’s no surprise that 
Fuji Xerox managed to retain the award it also won last year; this time with 24% of 
the votes. But watch out, Canon, which has also launched several new laser models 
recently, is very close behind with 23%.

24%FUJI XEROX

23%Canon

16%Brother

17%HP

11%Epson

4%Samsung

2%Lexmark

2%Dell

1%Oki

17% 
Challenger

23% 
Lazada

9% 
Courts

4% 
Others

7% 
Best Denki

4% 
Newegg

3% 
Ban Leong 

eStore3% 
Gain City

36% 
QOO10

Best Electronics 
Shopping Portal 
(Singapore)
Do you know that Qoo10 is by Giosis, 
a joint venture company formed with 
eBay? The Giosis Group now operates 
seven localized online marketplaces 
in fi ve countries, including Japan and 
Singapore, and has plans to expand 
into more Asian countries in the near 
future. With 36% of the votes, Qoo10 
is the inaugural winner of our new 
Best Electronics Shopping Portal 
(Singapore) award. Not far behind 
is Lazada, with 23%. With several 
overseas e-commerce sites now 
shipping to Singapore and the thriving 
business of goods forwarders, it'll be 
interesting to see how both rise to the 
challenge in 2016.

BEST GAMING PUBLISHER
Owner of multi-million dollar video game franchises like Call of Duty, StarCraft and Warcraft, 
Activision Blizzard is our readers’ favorite game publisher with 24% of all votes. In 2015, the 
company published the next iteration of the Skylanders franchise, Skylanders: SuperChargers; 
Bungie’s Destiny: The Taken King; as well as announced its intention to buy Candy Crush Saga 
maker, King Digital, in a US$5.9 billion deal. In second place is Electronic Arts, which is well 
known for its EA Sports titles like FIFA and NBA Live, with a close 22%.

8%
Sony

24%
ACTIVISION 
BLIZZARD

22%
Eletronic Arts12%

Nitendo

4%
Bandai Namco

2%
Sega

2%
Capcom

2%
Konami 2%

Warner 
Brothers

2%
Others3%

Take-Two 
Games

7%
Square Enix

5%
Ubisoft

5%
Microsoft 
Studios
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HWM turns 15, and we 
have GIFTS FOR YOU!
CHOOSE YOUR PRIZE AMONG SOME OF THE BEST GADGETS IN THE WORLD, 
CURATED FROM OUR TECH AWARDS 2016 WINNERS!

SONY RX100 IV (DSC-RX100M4)
Worth $1,399 (1 set to be won!)
One of the most advanced, versatile Cyber-shot™ cameras, its high 
speed signal processor and attached DRAM memory chip work 
together to enable more than fi ve times the readout rate of image 
data and are responsible for a variety of standout features that 
have previously only been available in selected professional-level 
video cameras. 

• Up to 40x Super Slow Motion Shooting

• High-Speed Shutter, High-Speed Shooting

• High Precision Direct 4K Movie Recording

• Versatility in Design, High-Speed AF

SONY DSC-WX500 
Worth $499 (1 set to be won!)
This travel and selfi e-friendly camera puts fabulous holiday photo 
opportunities in closer reach; big on sheer picture quality plus 
plenty of easy-to-use pro-style functions. Built around extremely 
high quality optics with a ZEISS® Vario-Sonnar T* 30x zoom lens 
and benefi t from the power of an 18.2-megapixels Exmor R™ CMOS 
sensor and BIONZ X™ processor. 

Visit www.sony.com.sg/cybershot for more information.

SANDISK EXTREME® 900 PORTABLE SSD, 480GB 
Worth $595 (1 set to be won!)
Looking for serious storage speeds for your photos, videos and 
fi les? The SanDisk Extreme 900 portable SSD delivers up to 9x 
faster speeds than a portable hard drive to move your massive fi les 
in seconds. Working directly on the drive is more effi  cient too with 
faster access times  

SANDISK ULTRA® 
DUAL DRIVE USB 3.0 
Worth $70 (1 set to be won!)
This is the fl ash drive you’ve 
always wanted, the one that 
makes it fast and easy to 
transfer or share fi les from 
your OTG-enabled Android 
smartphone or tablet onto your 
PC or Mac computer.

SANDISK IXPAND™ 128GB MOBILE FLASH DRIVE 
Worth $249 (1 set to be won!)
SanDisk iXpand is the fl ash drive for your iPhone and iPad. It off ers 
reliable, responsive, high-performance storage for photographers and 
videographers who capture and carry lots of big media fi les. 

SANDISK CONNECT™ 
WIRELESS STICK 128GB 
Worth $169 (1 set to be won!)
Imagine a fl ash drive you don’t 
have to plug in, except to 
charge. Put the SanDisk Connect 
Wireless Stick in your pocket, 
bag or across the room, and 
still wirelessly transfer large fi les, 
stream HD videos, and save 
photos to and from your 
mobile device. 

Visit www.sandisk.sg for more information.

imes. 

SANDISK EXTREME® 500 PORTABLE SSD, 240GB 
Worth $195 (1 set to be won!)
Designed for durability and style, this drive is amazingly compact 
and has no moving parts to break. 
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Terms and Conditions
This promotion is open to all Singapore residents except employees of Singapore Press Holdings Limited and their 
immediate family, the sponsor, their media agencies and contractors. Prizes off ered are not transferable, exchangeable 
for cash or any other products. Prizes are subject to stock availability and may be substituted with other items of similar 
value. SPH Magazines and the sponsor shall not be liable for any loss or damage suff ered by you or any party in accepting, 
possessing, using or consuming any of the prizes or entering the contest. Winners will be notifi ed by e-mail.

By participating in this contest, you agree and consent to the contest’s terms and conditions and to SPH Magazines 
and/or its related corporations (individually and collectively “SPH Magazines”) and their service providers collecting, 
using and/or disclosing the personal data which you have submitted and sharing such personal data amongst 
themselves for the purpose of contacting you via mail, e-mail, SMS, telephone and any other means of communication 
(whether via your Singapore telephone numbers which SPH Magazines may have in their records from time to time or 
otherwise), to send you marketing information on products, services, promotions and/or events off ered or marketed by 
SPH Magazines and/or third parties.

SENNHEISER URBANITE XL HEADPHONES 
Worth $339 (3 sets to be won!)
These stylish headphones delivers an intense club sound on the 
move – serving up massive bass, clear treble and excellent clarity 
across all frequencies. Its super soft ear pads make for pleasuring 
listening while its foldable design and collapsible sides allow it to 
cuddle inside its special storage pouch for on-the-go convenience.

 The URBANITE XL headphones are the perfect companion for 
those who love great sound, deep bass and urban style on the move.

Visit www.sennheiser.com for more information.

Visit www.atlas-sv.com for more information.

HOW TO WIN:
You can choose your prize by visiting 
www.hardwaremag.com. Then enter 
your details for a chance to win!

KLIPSCH REFERENCE X6I IN-EAR HEADPHONES 
Worth $329 (2 sets to be won!)
The X6i is packed with a single high-clarity, full range balanced 
armature; off ering fl at frequency response, delivering cleaner, 
more natural sounding vocals. With an ultra-thin design, full-range 
balanced armature and premium die-cast zinc housing, X6i is 
setting a new standard. WIRED Magazine calls it “nearly fl awless.” 

KLIPSCH S3M IN-EAR HEADPHONES 
Worth $89 (10 sets to be won!)
S3m is the ultimate hassle-free headphone thanks to a nifty single-
button remote and mic which gives you total control of both your 
playlist and phone calls on virtually all of your mobile devices. 
Klipsch’s patented oval eartips give you superior comfort and 
excellent seal for noise isolation. 

Visit www.tcacoustic.com.sg for more information.

SOUNDTOUCH® 30 SERIES III WIRELESS MUSIC SYSTEM 
Worth $999 (1 set to be won!)
The SoundTouch® 30 wireless music system is wireless music made easy. Stream millions of songs from music services, Internet radio stations 
and your stored music library – all with exclusive technology that fi lls even the largest rooms with powerful sounds. You can even play your 
favourite music instantly, without a phone or tablet. Simply press one of six presets on the speaker or remote, and the music starts.
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Adobe Photoshop Fix is a new, free mobile 
application for phones and tablets that currently 

runs on iOS (expect it soon on Android), but has 
powerful features from the desktop version 
of Adobe Photoshop that are designed 
for editing and retouching your photos. 

We’ve got Paul Burnett, Principal 
APAC Evangelist, Adobe Systems 
with us again this month to take 
us through its main features. 

Contributed by Paul Burnett 
Edited by Marcus Wong

INTRODUCING 
ADOBE 
PHOTOSHOP FIX

L E A R N 

M O R E  I N S I D E >

• SNAPDRAGON 820 IN DETAIL

• WINDOWS 10 ANNIVERSARY UPDATE   
 TOP 5 FEATURES TO LOOK OUT FOR

• NIGHT READING MODES AND WHY   
 BLUE LIGHT IS BAD FOR YOUR SLEEP
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L E A R N

Whether you have just snapped a selfi e or landscape, just about any photo 
can be ‘fi xed’ like a pro, even on your phone or tablet. 

 For the purposes of this tutorial, I have chosen to use Adobe Photoshop Fix and 
an old photograph of my wife’s mother. It was taken many years ago and the print 
is showing many signs of aging, so I want to bring it back to life and restore it.

When you fi rst open Photoshop Fix you can use the tutorial fi les to 
get you started or start a new project by taking an image with the 
camera, or opening an image from the camera roll, your Creative 
Cloud fi les, Lightroom, Facebook or Dropbox.

I opened this image from my Creative Cloud fi les and was 
presented with 10 tools at the bottom of the screen.

Before I start, let’s look at the common controls in each section. 
You can undo and redo using the buttons at the top right, and view 
the image full-screen. You can also see “before” and “after” together 
using the button at the top left, and commit or reject the changes 
using the cross and tick buttons at the bottom. Zooming in and out 
using the usual two-fi nger gestures works too.

 I’m going to lift the exposure just a tiny bit by shifting the slider 
to the right and increase the contrast quite a bit by shifting it more 
to the right. I’m also going to clean up the background by lifting the 
highlights. Once happy, I’ll commit to the changes by tapping the tick 
on the lower right.

1. Let’s start with the Adjust tool to get the levels and contrast close 
to where I want.
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RESTORING OLD 
PHOTOS WITH 
PAUL BURNETT

2. Now for the fun bit. There are a lot of scratches on the photo and 
a stamp at the bottom that I want to get rid of, so I’m going to use 
the Healing section. 

For this image, I think I can get away with just using the Spot 
healing tool. Some tips for using it – get the size of your brush and 
hardness right (softer edges are often better to blend the changes 
in), and zoom your image in to get more control. 

Let’s start with removing the stamp. Just draw over the bits you 
want to fi x with your fi nger. If it doesn’t work correctly the fi rst time, 
touch it some more or undo and try again.
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Moving on to the face – there are a number of scratches and a 
rough patch near the nose. As before, zoom and move. It’s always 
good to hit the “before” and “after” buttons to see your progress. 
After removing a few spots from the background, I’m pretty happy 
with it, so I’ll commit to the changes again.

Now for the hair. Zoom in and use little touches for this. Once you 
fi nish a section, move the image and keep going. A minute or two 
and the hair is done.

The skin in the old image has become a bit rough so I am going to 
use the Smooth tool to fi x it. This time with a larger brush and gentle 
strokes.

I have also noticed that the makeup under the left eye looks pretty 
dark so I will use the Lighten tool to fi x it. This step took me four or 
fi ve times to get it right, undoing each time and hitting the before and 
after buttons.

My background is almost totally white now but it has a few rough 
spots. I could fi x this in a few ways but I’m going to use the Paint 
tool. Pick the color of the white background, paint over the rough 
areas, and then commit again.

3. Next, I am just going to jump back into Adjust again because I 
want to make it totally black and white, and remove the old photo 
sepia tinge.

4. Next, I am going to use the Defocus tool to give it a little tighter 
depth of fi eld by blurring the back shoulder.
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Almost done. I’m going to add a subtle vignette to make her pop 
out a little using the Vignette tool. I can adjust the inner and outer 
vignette rings and choose a color.

I’m not going to commit to these last changes as I think she looked 
great before, but you can see the power of Photoshop Fix. Think of 
doing this to a selfi e!

Now you can easily post the image to social media or to the 
desktop version of Photoshop (if you’re a Creative Cloud member), 
where it non-destructively maintains all the edits to adjust if 
necessary.

5. First, I can make changes to the nose. Then I can adjust the shape 
of the face and then the eyes. Lastly, I can adjust the mouth, making 
her look more serious or smile more, the width and even the lip sizes. 

Well, I’m pretty much done except for using the most powerful 
tool in Photoshop Fix – the Liquify tool. All I can say here is that with 
great power comes great responsibility, and you should use this with 
caution! (And maybe don’t use it on your mother-in-law’s photo.) That 
said, I’m going to throw caution to the wind in order to show you its 
real power.

The Liquify tool has the usual Photoshop tools of Warp, Swell and 
Twirl but it also does facial recognition. If I click on the Face button, 
Photoshop Fix can recognize the mouth, nose, eyes and cheeks, 
and I can manipulate each one to totally change the face.
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GETTING NIGHT 
READING MODE ON 
VARIOUS PLATFORMS 
With iOS 9.3 bringing Night Shift onto its platform, we decided that 
a quick run-down on Night Reading is in order.
 by Liu Hongzuo

GETTING NIGHT READING MODE ON 
DIFFERENT PLATFORMS 
We now know that having an appropriately-lit display at night is 
important, even if the effects it has on the human body aren’t 
immediate. We are also fortunate enough to be living in an age where 
we can painlessly minimize the risks that blue light has at night. Here, 
we explore some Night Reading options that are available across a 
range of popular devices.
 
Night Shift for iOS
Apple calls this in-built feature Night Shift – paying homage to the 
need for night-shift workers requiring blue-light blocking shades in 
order to adapt to their work hours. To get Night Shift, you must have 
iOS 9.3 installed. You can fi nd it in your Settings, under Display & 
Brightness. 

Night Shift is toggled off by default – you only need to turn it on,
either by scheduling it to happen between certain hours, or by 
manually turning it on until the next morning. Here, you can also 
adjust the color temperature of your display – the warmer tones 
lean to the right of the bar. Night Shift can also be activated via 
the Control Center shortcut found on the same row where your 
torchlight is.

Before we start using Night Reading mode on our smartphones, we fi rst have to 
understand what normal smartphone lighting can do to us, and what night reading 

mode hopes to achieve for these devices. Here, we also look into the possible options 
across various platforms, and the possible customizations you can make for each of them. 

WHAT IS NIGHT READING?
To understand the need for Night Reading modes on our devices, we 
need to fi rst understand what light does to our body.

Melatonin is a hormone that infl uences our circadian rhythm, and 
the change in melatonin levels affects the quality of our sleep. Studies 
done by Harvard Medical School proved that the presence of blue 
light suppresses melatonin – even if there’s only 8 lux (and typical 
night lights have double of that brightness level). All types of colored 
lights affects melatonin levels, with blue having the biggest infl uence. 

The same study explained that the human body likes blue light 
during the daytime as it boosts attention, reaction times, and mood. 
Since blue light signals daytime to our brains, night-time exposure to 
it alters our sleeping patterns for the worse. 

According to the Scientifi c American, the light from our devices is 
“short-wavelength-enriched”. It emits a higher concentration of blue 
light over natural light. However, it is unrealistic to stay away from 
displays once the sun sets – even more so in today’s modern city life.

If light exposure at night becomes unavoidable, researchers 
suggest that we make changes to minimize blue light exposure. That’s 
where Night Reading modes in devices come in. The redder, warmer 
tone adopted by these displays reduces the negative impact to our 
sleep patterns.

This phenomenon goes by many different names, but that’s mostly 
because of different brands trying to come up with their own catchy 
marketing term for providing a warm display at night.
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Read Mode for Xiaomi’s MIUI
First introduced with the MIUI 7 update, Xiaomi has had this night-
reading functionality before Apple did, and they call it Read Mode. It’s 
easily accessible by default – you can toggle the option within the 
pull-down notifi cation bar. You can adjust the strength of Read Mode 
just like how you do so on iOS. You can’t schedule it, but the MIUI 
offers app-by-app customization – you can select specifi c apps to 
have that warm overlay while leaving out the rest. 

Night Light for Google Play Books
If you’re using a non-Xiaomi phone with Android OS, you have a wide 
range of options for night reading. Google has a proprietary Night 
Light mode that’s only available for their Google Play Books e-book 
reader app. It’s an impressive night-reading feature, if not for its 
limited use: you can only use it when reading e-books from the app 
itself, and not on other applications. This may be very handy if you 
strictly want your e-books to have night reading compatibility, while 
the rest of your phone remains untouched.

To use Night Light, simply go into the Google Play Books app and 
fi re up an e-book. Tap the edge of a page and tap the ‘A’ icon that 
shows up, and you can toggle Night Light mode. Even if you have the 
inverted color scheme activated, Night Light mode will still make the 
white text become increasingly orange as it gets later into the night. 

The color 
temperature 

on Google Play 
Books will shift 

according to the 
time of the day.
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Other Android OS alternatives 
If you’re not an e-book person either, don’t fret. There are plenty of 
blue light fi lter apps available in the Google Play Store, and Twilight 
stands out in particular.

Twilight is a free-of-charge app that’s been in the app store even 
before mainstream manufacturers started integrating night reading 
modes within their phones. It overlays a red tint over your other apps, 
and it gives you the freedom to select apps you want affected. You 
can also make the overlay follow your current time zone, and it will 
match its fi lter intensity based on the day’s sunrise and sunset. 

Twilight takes their customization a little further than the rest. You 
can adjust color temperature, maximum intensity, and maximum 
screen dim with separate sliders in the settings. Other night reading 
alternatives we’ve listed so far only has one slider for adjustments, 
but all of them get the work done. 

As a third-party app, it goes without saying that Twilight does have 
its quirks when compared to in-built night reading modes, but it is 
still one of the top picks out of the countless blue light fi lter apps 
available in the Play Store.

f.lux for Windows, OS X, and Linux
If you’re prone to working late nights at your computer, you can 
still benefi t from a blue light fi lter. One such blue light fi lter program 
like f.lux works across Windows, OS X, and Linux operating systems 
(provided you get the compatible version).  By far, this program is the 
most customizable out of all the ones listed here.

After installation, you can fi nd the f.lux icon in the system tray, 
where your system clock resides. One quirk about f.lux is how it 
doesn’t show up in your dock, settings, or alt-tab menu and you are 
forced to edit your settings in the taskbar.

The program has a preset and it’s already available upon 
installation, but not everyone’s lifestyle habits fall within the generic 
default settings. Altering the settings isn’t very different from other 
blue light fi lter apps mentioned here, although understanding the 
unique features of f.lux will bring you to your desired result sooner. 

Recommended colors: Unlike other apps where they stick to one hue 
in different shades and intensity, f.lux lets you choose a color that 
suits your eyes best. This feature is where you choose your overlay 
preferences before you start deciding on other parameters.

Disable for an hour: You can disable f.lux for one hour at your 
discretion, and the fi lter will re-apply itself after the hour is over. This 
is ideal for people working on color-sensitive projects. Once you get 
these basics down, you can try out the other quality-of-life settings 
that are nice to have.

Fast transitions: You can get your fi lter up and running in 20 seconds 
at sunrise and sunset. Having it toggled off will make the gradual 
transition happen over an hour.

Sleep in on weekends: The f.lux fi lter applies itself later on Friday and 
Saturday nights, so you can stay up for all your night-time nonsense, 
and wake up late on the weekends.

Movie mode: Partially disables your blue light fi lter for two and a half 
hours – it preserves colors and shadow detail for watching movies 
while reducing alerting light.

There are countless blue light fi lter apps for night reading in the Android OS 
ecosystem, but Twilight is stable for what it does.

You can also customize your night reading settings to suit your working style 
and hours through f.lux’s menu.

Twilight does not skim on customization, and it lets you adjust parameters that 
are not found on other night reading apps.
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Qualcomm has a lot riding on its new fl agship Snapdragon 820 SoC. After a troubled run 
with the Snapdragon 810 that saw it grapple with overheating and thermal throttling, the 

company trotted out the Snapdragon 820, which it said had been designed from the ground up 
to improve performance, power effi ciency, and the overall user experience.

Many manufacturers clearly agreed. At MWC 2016, Qualcomm had a sweep of all the major smartphone launches, turning up in fl agships 
from brands like Samsung, LG, and Xiaomi. As testament to the amount of effort it put into the chip, Qualcomm even announced individual 
components separately so it could properly highlight their capabilities.

If you’re holding out for a fl agship device upgrade later this year, here’s a look at the different components of Snapdragon 820’s 
heterogeneous computing architecture, which comprises different functional cores working together for better performance.

SNAPDRAGON 820: 
WHAT’S NEW IN 
QUALCOMM’S 
FLAGSHIP SOC? 
by Koh Wanzi

QUAD-CORE KRYO CPU 
More cores isn’t always better. Kryo is Qualcomm’s fi rst custom-
designed 64-bit CPU core that has been engineered expressly to 
work with the other elements of the SoC, and the Snapdragon 820 
has four of these.

They are split into two dual-core clusters that are optimized to 
operate at different frequencies and power levels. The two cores in 
the lower power cluster operate up to 1.6GHz and share a 512KB L2 
cache, while the other two in the high-performance cluster can go up 
to 2.2GHz and share a larger 1MB L2 cache. 

The benefi t of a dual-cluster design like this is that they can split 
workloads according to how demanding they are. So if the phone 
was running low-intensity tasks like web surfi ng or texting, the low-
power cluster would fi re up. But launch a graphically intensive game, 
and the performance-oriented cluster would take over. The overall 
result of this is lower consumption and better battery life. 

Furthermore, Kryo is based on Samsung’s effi cient 14nm Low 
Power Plus FinFET process, so overheating issues should be a thing 
of the past.

ADRENO 530 GPU 
This is Qualcomm’s highest performing GPU, which can reportedly 
deliver up to 40% more performance than the Adreno 430 GPU on 
the Snapdragon 810. In fact, Qualcomm is also claiming a similar 
40% reduction in power consumption compared to the previous 
generation chip, so you should be able to run more demanding 
games for longer. 

The GPU operates between 133MHz and 634MHz, and features 
small architectural tweaks over the Adreno 430 for further 
improvements. For instance, it now makes better use of data 
compression when handling and moving data around in order to 
lower power consumption. Video processing is also another area 
where Qualcomm has achieved marked increases in compute 
performance, up to 2.5x better than the Adreno 400 series GPU. 

The Adreno 530 will also support Vulkan 1.0, the recently-released 
cross-platform, open-source API. Vulkan gives game and application 
developers explicit control over the GPU’s resources and allows 
them to leverage multi-threaded architectures more effectively, and 
support for Vulkan thus positions Snapdragon 820-equipped phones 
to enjoy the improved performance and experience offered by 
applications that use Vulkan.
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Adreno Video
Processor (VPU)

iZatTM Location
KryoTM CPU

AdrenoTM 530 GPU

Adreno Display
Processor (DPU)

LPDDR4 Memory

HexagonTM

680 DSP

Qualcomm
SpectraTM

ISP

Snapdragon
X12 LTE
Modem

Average of top Graphics benchmarks

Performance Power

Snapdragon 810: Adreno 430 Snapdragon 820: Adreno 530
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SPECTRA ISP 
The Spectra ISP supports three simultaneous cameras (one front, two rear) at up to 25-megapixels and at 30fps with no shutter lag. It also 
features 14-bit dual ISPs that can offer more natural skin tones in photos. In addition, it utilizes a fl exible hybrid autofocus framework and 
multi-sensor fusion algorithms for the next generation of computational photography.

Scenes with challenging lighting are also a strength of the Spectra ISP, and it supports technologies like dynamic Local Tone Mapping that 
remaps tones upon each other to simulate the appearance of HDR images and boost detail in scenes with a wide dynamic range.

X12 LTE MODEM 
The integrated X12 LTE modem is the fi rst to support up to 600Mbps 
Cat 12 LTE in the downlink, and up to 150Mbps Cat 13 LTE in the 
uplink. It also supports LTE-U, a technology that attempts to boost 
downlink speeds by utilizing the unlicensed 5GHz spectrum that has 
been traditionally used by Wi-Fi.

On top of that, you get support for 2x2 MU-MIMO for 802.11ac 
Wi-Fi and support for 802.11ad connectivity, a new wireless standard 
that operates in the 60GHz band and can deliver multi-gigabit speeds 
for ultra-high bandwidth applications.

HEXAGON 680 DSP 
The Hexagon 680 DSP comprises three parts for different, specialized 
tasks – one for processing audio, voice, images and other low-power 
compute tasks, a “low-power island” for specially designated sensors, 
and a third modem DSP that handles global LTE and tasks like carrier 
aggregation. 

This is the fi rst time Qualcomm has implemented a completely 
separate DSP for sensor processing with the “low-power island”, 
which can improve the battery life of devices during always-on 
scenarios, for instance when it is being used as an activity tracker. 

In addition, Qualcomm is citing extra horsepower thanks to 
something called Hexagon Vector eXtensions (HVX). HVX supports 
advanced imaging and computer vision when paired with the Spectra 
ISP. So if you wanted to snap a picture in a poorly-lit room, the SoC 
would use both ISP and DSP to brighten areas of photos on-the-fl y 
that would otherwise be too dark.

ADRENOTM CPU
(Games, GUI, GPGPU Compute) 

COMPUTE DSP
HVX (Vector Extensions 

Coprocessor)

(Low Power Compute, Audio 
Voice, Image/Video Processing, 

Computer Vision)

CPU Complex

COMPUTING ENGINES

CELLULAR
Modem DSP

MULTIMEDIA ENGINES

Video
(Playback, Broadcast, 

Streaming, Camcorder, 
Video Conference) 

Imaging
(ISP, JPEG, Image 

Quality Enhancement) 

Display
(Display Composition, Wireless 

Display, Picture Quality 
Improvement) 

System Security
(Snapdragon StudioAccessTM 

content protection, Security for 
Enterprise and BYOD) 

Memory 

LOCATION
iZatTM 

Low Power Island
(Always-on Sensors)

Low Power DSP

The LG G5 is just one of the latest fl agships to feature the Snapdragon 820.
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Eight months since its launch, Windows 10 is now active on over 
270 million devices. Coming this summer, a free ‘Anniversary 

Update’ will pack a slew of new features to further improve the 
experience. Here are our top fi ve.
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WINDOWS 10 
ANNIVERSARY 
UPDATE: TOP 5 
Free updates to look forward to this summer.
 by Ng Chong Seng

WINDOWS HELLO IN 
MICROSOFT EDGE 
In addition to letting you securely 
sign-in to your Windows 10 devices 
and access business networks 
via biometric authentication, 
Windows Hello is also coming to 
the Edge browser, enabling you to 
do password-less sign-ins to your 
favorite websites. This experience is 
powered by an early implementation 
of the Web Authentication spec.

BASH ON UBUNTU ON 
WINDOWS 
If you’re a Windows developer who 
uses a wide range of Linux tools and 
fi nds it a hassle to alternate between 
Linux and Windows boxes, the ability 
to run Bash shell in Windows is a 
godsend. Unlike virtual machine or 
compiled software solutions like 
Cygwin, you get a native experience 
because actual Ubuntu Linux binaries 
are now running on Windows.

Other than device sign-in, you can soon do website authentication with Windows Hello.

Bash shell on Windows - what a time to be alive.
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A MORE HELPFUL 
CORTANA 
For regions that support it, the 
Cortana personal assistant will 
soon be able to proactively make 
suggestions throughout your day. 
It’ll also be available above the 
lockscreen, giving you quicker access 
to common tasks. And because 
Action Center is moving to the cloud, 
you can even reply to a text message 
on your Android phone with your PC.

ALL-NEW WINDOWS INK 
EXPERIENCE 
For users who use a digital pen 
or stylus, Microsoft is introducing 
Windows Ink, an all-new experience 
that enables you to write or doodle 
easily in Windows 10, be it in existing 
apps like Maps, Microsoft Edge, and 
Offi ce, or new ones like Sticky Notes 
and Sketchpad. And to put these tools 
within easy reach, they can be found 
in the new Ink Workplace pane.

UNIVERSAL APPS ON 
XBOX ONE 
Background music and Cortana are 
among the two new features coming 
to Xbox One. In the performance 
department, Microsoft has also 
promised better support for multiple 
GPUs and the ability to turn off 
v-sync. As universal Windows apps 
are coming to the console, Microsoft 
is also merging the Xbox app store 
with the Windows app store.

Just say “Hey Cortana” to activate the personal assistant on the lockscreen.

During inking, you also have access to tools like a digital ruler.

Forza Motorsport 6: Apex for Windows 10 is built on the Universal Windows Platform.
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6 APPLE WATCH APPS 
FOR A HEALTHIER YOU 
by James Lu

If you have an Apple Watch you’ll be familiar with the Activity app, which helps remind you to 
stand, move around and exercise daily. Now take it to the next level with these apps for better 

health, fi tness and mindfulness.
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3 MINUTE MINDFULNESS
iOS
Free

Mental health is just as 
important as physical health, 
but it can be hard to fi nd 
the time to take a minute to 
relax. 3 Minute Mindfulness 
helps out with some easy to 

do 3-minute breathing exercises that can 
be done anywhere. The app uses the Apple 
Watch’s haptic feedback engine to help 
guide you through the breathing exercises, 
so you don’t even need to look at the 
screen while you’re doing them.

MYFITNESSPAL
iOS
Free

If you’re trying to lose 
weight, MyFitnessPal is 
an essential app, with an 
easy-to-use calorie counter 
and a huge food database 
with over 5 million items. 

The Watch version includes daily calorie 
rings that fi ll up as you eat. There’s also a 
detailed screen that breaks your calorie 
count down into food types: carbohydrates, 
fat, protein etc. There’s even a built in 
pedometer that lets you earn back calories 
for those days where you just can’t resist 
that ice cream sundae.

LARK
iOS
Free (Pro features – US$19.99/month)

Lark is a personal trainer, 
nutritionist and sleep coach all 
in one. The app keeps an eye 
on your exercise, sleep, and 
diet, and engages with you in 
a conversational manner to 

keep you on track with your daily goals – it’s a 
bit like messaging with a personal trainer. The 
Watch version is a lighter version of the main 
iPhone app, allowing you to quickly log meals, 
extraneous exercise without having to open 
your phone. 

RUNKEEPER
iOS
Free

Runkeeper is an essential 
fi tness app, not just for 
runners, but also those 
who enjoy walking and 
cycling. The straight-forward 
exercise-logging system 

makes it easy to track past performance and 
see how quickly you’ve improved. The Apple 
Watch version of the app provides you with 
an array of exercise plans and once selected 
displays your elapsed time, distance and 
heart rate. All exercise logged through 
Runkeeper will count towards completing 
your daily Activity ring on your Apple Watch.

WATERMINDER
iOS
Free

We’ve all heard that you 
should drink eight cups of 
water every day. But if you’re 
having trouble remembering 
to stay hydrated this handy 
app can help. The app tracks 

your intake during the day, gives your 
current hydration levels, and puts you on a 
hydration schedule that reminds you when 
it’s time to get some much-needed H20. The 
app includes a Watch Complication that will 
display an activity-like ring.

POCKET YOGA
iOS
S$4.48

Yoga is one of the best full 
body exercises you can do. 
Instead of having to look 
up at a TV or instructor to 
make sure you have the 
pose right, this app helps 

you see what the proper pose looks like 
right on your wrist. It also displays a handy 
countdown that tells you how long you have 
to hold each pose for. The app includes 27 
different sessions of varying duration and 
diffi culty, as well as a pose dictionary with 
detailed explanations of the correct posture, 
alignment, and the benefi ts of each pose.
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HWM turns 15 this year 
and we’re in a reminiscing 
mood. We wrote about the 
3G hype in January 2004. It 

wasn’t till January 2005 that 
the fi rst 3G services were 

launched in Singapore.
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