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ls Windows 10

Microsoft's much-
needed win?

AP('s editor ruminates on the launch of the
latest version of Windows — and what it
means for Microsoft and the rest of us.

ver its comparatively short

development period, I've

heard some people

uncharitably calling
Microsoft's new 0S ‘Windows 7.5,
for the perceived ‘'step backwards’
that the company has had to take
withregards tothe Start menu.
Indeed, Windows 10's most welcome
change is probably going to be the
removal of a feature, rather than
the addition of anew one: Windows
8's clumsy Start screen is dead!
Longlive the Start menu!

But that'snotall that's newin
Windows 10 — this is far more than
just a quick rework of Windows 8.
Microsoft's made further
improvements under the hood to
support a wider array of hardware,
meaning that this is going to be the
company's most flexible OS yet, able
torun on smartphones, tablets, PCs
and even the ‘single-board PC’
Raspberry Pi 2.

Andin terms of what it's reworking,
Microsoft seems to be making all the
right moves. The long reviled (at least
by the tech savvy) Internet Explorer
is being replaced with a newer, faster
browser called Edge. There's a built-in
personal assistant called Cortana
that, much like Apple's Sirion iOS,
will respond to simple voice requests
and commands.

Even PC gaming may get a kick-on
effect from the launch of Windows
10, with the OS's new DirectX 12
offering to lower system overheads
and potentially improve frame rates
—byvarying amounts, depending on

who you listen to. (That's something
we plan to look atin a later issue once
the OS, and the graphics drivers for it,
are both final))

After spending several months
with the new OS, we're quietly
hopeful. And for those doubters, it's
worth noting that Microsoft has
pulled off swift turn-arounds before.
It managed to turn the disaster that
was Windows Vista into the triumph
of Windows 7 in around 2.5 years.
(For the record, it's taken a similar
amount of time for the company to
complete Windows 10 after releasing
Windows 8.)

While we've reviewed Windows 10
this month based on the near-final
builds that were released in early
July, ultimately whether the OSis a
success will depend on you, the PC
enthusiasts and professionals, and
whether you think it's worth
upgrading to. (And of course, what
you tell all those people who rely on
you for tech support.)

Microsoft undeniably struggled
over the last decade, but it'sa much
different company under Satya
Nadella. Windows 10 could be the
turning point it badly needs.

DAN GARDINER
EDITOR-IN-CHIEF
dan.gardiner@
futurenet.com

www.apcmag.com 3
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SMARTPHONES HAS FINALLY ARRIVED... SO IS IT ANY GOOD?
YOUR QUESTIONS ANSWERED: WHAT'S NEW, WHAT
WORKS (AND WHAT DOESN'T) + SHOULD YOU UPGRADE?

IN-HOME GAME STREAMING HAS
TRULY ARRIVED, BUT IT'S A WILD WEST
OF NEW TECH. SO WHICH DEVICES
ACTUALLY WORK?

4 www.apcmag.com
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@\More bad riews for Dallgsy
s Buyers Club piratesi

-

nother twist in the ongoing
Dallas Buyers Club piracy
saga came inlate June, as the
Federal Court of Australia
met to look-over the draftletters that
will be sent to broadband account
holders who are suspected of illegally
downloading the film. Despite the
fact thatin the preliminary discovery
hearingin April, bothiiNet and the
judge stated that the remuneration
potential of the rights holders could
be aslittle as the cost of purchasinga
film, Voltage Pictures seems to
believeit's entitled to alot more.

The letter makes it clear that the
movie company will be pursuing the
cost of the individual infringement as
well as the cost of all legal proceedings
and any additional damages. Those
‘additional damages’aren't articulated
in the letter and this ambiguityis

what's perhaps most concerning.

The only reason Voltage Pictures
hasn't already sent these letters to
4,726 Australian’'s mailboxesisbecause
the judge mandated that the courts
approve them first, to prevent the
rights holders from extorting
suspected pirates. Much to Voltage
Pictures dismay, a suggested telephone
transcript — for settling disputes
outside of court —was also submitted
and it's here that those ‘additional
damages'become a little clearer.

Apart fromreinforcing that an
immediate settlement “will not be the
same amount claimed by our client
should this matter proceed to court”,
the company also directs negotiators to
explain that the damages pursued
exceed theretail cost of purchasing
the film because “our clients are also
out of pocket for legal and compliance

Silk Road founder sentenced

tolife in prison

Bitcoins won't save youin the slammer.

Ross Ulbricht, better known as the man behind the infamous
darknet drug marketplace Silk Road, has been sentenced to life in
prison without the possibility of parole by a federal judge.
31-year-old Ulbricht, who ran under the pseudonym Dread
Pirate Roberts, was convicted of seven felonies, including
computer-hacking, narcotics-trafficking conspiracy, trafficking
drugs on the internet, running a continuing criminal enterprise,
money-laundering and the attempted murder of six people.
Ulbricht had originally pleaded for leniency in a letter to US
Judge Katherine Forrest, which said “even now | understand

what a terrible mistake | made.” He went on to say, “I've had my
youth, and | know you must take away my middle years, but

please leave me my old age.”

The judge also ordered Ulbricht to forfeit US$184 million
dollars. It’s estimated that illegal drug transactions raked in

6 www.apcmag.com

costs [that] form part of the damage...
to which they are also entitled to claim
fromyou”. The transcript further
suggests negotiators explain that “any
file shared [through a BitTorrent
application]is made available to
hundreds, if not thousands of persons,
thereby giving a potential claim for
multiple copies of our clients work”.
These direct phone conversations
are unfortunately not something that
can be monitored by the courts. And
though the documents don't explicitly
cross the boundaries into speculative
invoicing, they do leave open the
option for the company to step into the
legal shadows of a phone conversation,
and use threats of expensive court
proceedings as leverage to extract the
highest settlement possible — which is
exactly what the courts were trying to
preventin the first place. Joel Burgess

. over US$1.2 billion on Silk Road.

j Ulbricht reportedly cried as the parents of his drug overdose
victims spoke before his sentencing.

i Stephen Lambrechts




SourceForge adware angers open-source community

After drawing the ire of the open-source
community for a couple of weeks, software
directory SourceForge has published a
blog post explaining how it will generate
ad revenue going forward. The online
repository landed itself in hot water after

it was found to be bundling adware with
free and open-source software downloads,
most notably the Windows version of the
GNU Image Manipulation Program (GIMP).
In the post, SourceForge said the bundling
was part of a test to see how palatable the
ads would be. “SourceForge also recently
ran a test of presenting easy-to-decline
third-party offers with a small number

(5) of projects mirrored on our site,” the
post continued. “This included gimp-win,
but did not include nmap. We promptly
discontinued this test based on community
reaction.”

The GIMP project took to its blog to
chastise SourceForge, and indicated that
the trust the community had placed in the
web site had been irreparably damaged:
“To us, this firmly places SourceForge
among the dodgy crowd of download
sites. SourceForge are abusing the trust
that we and our users had put into their
service in the past. We don't believe that
this is a fixable situation,” the post said.

“Even if they promise to adhere to the

set of guidelines outlined below, these
promises are likely to become worthless
with any upcoming management change
at SourceForge.”

In response to the criticism and broken
trust, SourceForge established a forum
for its community members to share their
ideas and suggestions. Unfortunately for
SourceForge, that may not be enough.
GIMP is already gone from SourceForge,
and other open-source projects are leaving
or feeling the pressure to leave, too.

A developer for Wine proposed
migrating away, in a June blog post, due
to: “SourceForge’s recent activities with
taking over open source projects for their
own personal gain.” You can also add
elementary OS and Notepad-++ to the list
of open-source projects that SourceForge
scared away with its adware actions.

source

pl”

Millions of Samsun
hones still vulnerable

0 hacking

It's still not safe to use public Wi-Fi if you have

a Galaxy phone.

n June, the Black Hat Mobile
Security Conference in the UK
was the bearer of bad news for
Samsung, detailinga
vulnerability occurring in over
600 million of the company’s
smartphones, including its latest
flagship the Galaxy S6.It wasn't
just a negligible, theoretical glitch
either. The flaw could allow a
hacker free reign on everything
from the contents of text messages
torelaying afeed from the device's
inbuilt camera. Because the glitch
stemmed from the integration of a
third-party software keyboard
created by SwiftKey, the popular
swipe-typing app developer was
unfairly adorned with at least
partial responsibility. According to
the researchers at Now Secure who
uncovered the glitch (and who

. claim to have told Samsung about

it close to a year ago), Samsung is
really the only one toblame. The
Korean smartphone maker has
stated that it intends toroll out
patches using its Knox security
subsystem, but at the time of
writing there was no indication
whether these updates had been
successfully implemented or not.
Joel Burgess

Use your Telstra
broadband anywhere
What do WiFi hotspots,
broadband and old payphones
have in common?

Telstra has switched on an unusual
reinvention of the broadband plan. At
the end of June, the company started
offering a new broadband-come-
Wi-Fi-hotspot network, dubbed Air.
Using thousands of Telstra payphones
retrofitted with Wi-Fi and a number
of newly configured Wi-Fi hotspots,
the opt-in broadband service
basically allows Telstra’s fixed-line
broadband customers to use their
monthly allocation of broadband
data anywhere that the Air service

is available. But while being able to
access your broadband data on your
phone or laptop anywhere sounds
great in theory, there is a catch:

you'll have to use one of Telstra’s
compatible ‘Gateway’ routers at
home. These routers actually slice off
a portion of your fixed-line internet
bandwidth and make it available

to other Air subscribers in the area.
Considering how much flack the VPN
service Hola Better Internet received
for doing essentially the same thing,
some Telstra customers are almost
certain to find it a deal-breaker. JB

Is BlackBerr%makm
an Android phone?
Former phone glant to focus on
device management & software.

Despite copious amounts of praise for
the 2013 launch of its BlackBerry 10
OS, the phone maker has struggled
since the introduction of the
smartphone, and its market share
currently accounts for less than 1%. In
June, Reuters reported that sources
within the company claimed that
BlackBerry was moving to focus on
software and device management,
and would embrace the Android
platform, launching devices running
the Google OS later this year. JB

Scientists develo

§ame for we dgh’c 0ss
nd it doesn't need exercise..

In an attempt to help people

cut down on impulse snacking,
researchers from the University of
Exeter in the UK have developed

a simple game where participants
are shown images of healthy and
unhealthy foods and asked to push

a button or refrain. The 10-minute a
day sessions spanned a week in total,
and apparently encouraged subjects
to eat 220 fewer calories per day and
lose, on average, a total of 0.7kg. JB

www.apcmag.com 7
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» Number crunch

POTENTIAL RETURN ON INVESTMENT FOR CYBERCRIME.

figures

A PRO GAMER MAKES US$100,000 A
YEAR PLAYING LEAGUE OF LEGENDS.

They call the United States the ‘land of

Business security firm Trustwave has calculated the hard figures of cybercrime and shows
that it does pay, and it pays well. Ransomware — whereby your computer’s files are
encrypted by an external source and then literally held to ransom under threat of deletion
— is on therise, and although a would-be attacker may spend $5,900 a month on costs
for hardware and encryption, they stand to make $90,000. The figure was based on 20,000
visitors per day over a month-long campaign, a 10% infection rate and a 0.5% payout rate.
Solution? Back up your computer, yesterday.

opportunity’, and for one 21-year-old
Venezuelan named Diego “Quas” Ruiz,
that's certainly proved true. Ruiz relocated
to Los Angeles to pursue a career in
professional gaming. He earns around
US$100,000 a year to represent Team
Liquid in the multi-player online battle

USs9.1

| | 1 1 |
AMOUNT THE U.S. NAVY IS PAYING
MICROSOFT TO PROVIDE CUSTOM
SUPPORT FOR XP.
Where can you find pleasure, search
the world for treasure, learn science,
technology — as long as the technology
is 14 years old? In the U.S. Navy! The U.S.
Department of Defense has contracted
Microsoft to provide custom support
for Windows XP, as the Navy still uses it
alongside Office 2003, Exchange 2003
and Server 2003. The US$9.1 million is just
the award given for taking on the work.
The contract will cost approximately
US$30,842,980 if support continued to a
projected end date of 8 June, 2017, and
if ‘all options are exercised". Yes, they
want you, they want you, they want your
computer to boot.

8 www.apcmag.com

THE PRICE OF WIKIPEDIA AS A
HARDBACK BOOK.

It'll be 7,600 volumes large, will take two
weeks alone to upload to on-demand
printer Lulu.com and is, as described by
artist Michal Mandiberg, a "half utilitarian
data visualisation project, half absurdist
poetic gesture”. It's the English language

i version of Wikipedia as a book. However,
¢ Mandiberg doesn't intend to print out
:every volume: “We don't need to see the

whole thing in order to understand how
bigitis," he says.

arena game League of Legends. Just like a
traditional athlete, Ruiz practices roughly
10 hours a day in order to stay in top
competitive gaming form.

MARKET WILL BE WORTH IN 2016.
Taipei-based tech research firm Market
Intelligence & Consulting Institute says
that china’s online gaming market is set
to explode in the next year, reaching over
$24.5 billion, which is higher than last
year's online gaming market in the United
States. Reasons cited include a growing
gaming scene, improved internet, more
mobile devices and higher wages. On top
of that, Sony and Microsoft will finally be
allowed to sell game consoles in China
from this year onward.
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notes

BRUNO SMARTCAN

$179 | BRUNOSMARTCAN.COM

The dustpanis one of those inventions that's now hard
toimagine reallyliving without, but the Bruno
Smartcan wants to make this domestic essential
redundant. This smart rubbish bin has a funnel shaped
base that's wrapped around a vacuum and sensor,
meaning you can simply sweep your floor mess at the
binandit'll dotherest. The Bruno Smartcan also
connects toanapp that'llremind you when it's rubbish
collection day, or when you're running out of bin liners.
Now, if it relined the bin when you took out the rubbish
we'd already have bought one... but we guess replacing
the need for a dustpanis still impressive. Joel Burgess

» GEAR WE WANT

CHIP
USg9 | NEXTTHING.CO

If Next Thing Co. wanted to follow Raspberry
Pi's lead and put food, tech jargon and irony
into a punny name, CHIP would be called the
Big Mac. This mini-non-Apple-computer is not
only tiny, it also looks and costs about the
same as a hamburger. Boasting a 1GHz
processor with 512MB RAM and 4GB of
onboard storage, this palm-sized computer
comes with Linux pre-installed allowing you
toadd any app you want through the open
source OS. CHIP also has Wi-Fi and Bluetooth
and connects to a display through either VGA
or HDMI. But apart from being one fifth of the
price, CHIP has another thing up on the
Raspberry Pi: you can buy a battery pack,
which makes it completely portable.

Joel Burgess

THE SOUND TORCH FLAMING
BLUETOOTH SPEAKER
PRICE TBA | TINYURL.COM/OGJCTZB
Take one part Bluetooth speaker, one part
man’s lust to see everything on fire, and you
have the Sound Torch. As the pyrotechnic
speaker plays music, a board on top measures
the sound waves and produces fire based on
high and low activity areas. Basically, the more
intense the music, the more fire that spurts out
of the perforated top. Sensibly, it's not
recommended for people under the age of 18
due to the presumption of setting yourself on
fire. The speaker itself can be recharged and
hasaclaimed batterylife of 12 hours. The
lighter fluid will last for four hours. Paul Taylor

10 www.apcmag.com



XBOX ONE ELITE CONTROLLER

$199.95 | WWW.XBOX.COM

Coming to both Xbox One and Windows 10,
Microsoft's new controller has been primarily

designed for (and in consultation with) pro-gamers.

We've tried it and can confirm it's a premium piece
of kit. Everything apart from the chassis can be
customised to some degree, and even the chassis
itself sports a new look and feel with slightly
rubberised grips. Both sticks can be popped off and
replaced with something longer or shorter, and the

D-pad hasa concave twin that's perfect for fighting

games. On the rear, paddles can be customised to

replicate other buttons, and the trigger depth can be

set to long or short. Yes, it's expensive, but it's
already provingitself as a sound evolution of a
great piece of tech. Paul Taylor

JAWBONE UP2 & UP3
UP2, $150; UP3, $250 | WWW.JAWBONE.COM

Jawbone’s the other big name in fitness
wearables (Fitbit being the real bigwig) and
we've been previously quite fond of the
company's UP step/sleep trackers and associated
smartphone apps. Jawbone’s just launched a new
pair of bands, the UPZ and UP3, with the latter
packing more sensors (including heartbeat,
sweat and galvanic skin response) that in theory
make it a far more powerful tracker. It can now
detect when youre in REM sleep, for example.
Unfortunately, that heart rate sensorisn't
on-demand, only automatically checking your
resting rate, and it feels like half the best
featuresare still in development. As such, right
now it's hard torecommend the UP3 over the
5100-cheaper UP2. We still love the user-
friendlyness of the software though. Dan Gardiner

ONE2TOUCH FLIPCOVER SERIES
PRICE: TBA | ONE2TOUCH.NO | ANDROID 2.3.3 +

Though an external keyboard for your smartphone may
seem excessive, as phones get bigger and become more
closely aligned with tablets, dedicated smartphone
keyboards start to look a little more appealing. And if you
type alot of emails and notes on your phone, then you might
be surprised at how useful they can actually be. The
oneZ2Touch Android smartphone keyboard case is not only
astoundingly small, it uses Near Field Communication (NFC)
— the same system your bank cards use for contactless
payment — so it doesn't have to physically connect to your
smartphone, or charge... ever. If you've been holding out for
a contemporary BlackBerry, this may be just the solution.
Joel Burgess

www.apcmag.com 11
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aiwan's annual Computex

showin June is one of the key

events on the PC calendar. It's

agreat way to check out what's
new and what's coming out over the
nextyear —andalso, therefore, a good
way to see how healthy the PC market
isin general. While this year’s show
could be charitably described as
‘sedate’ —largely due to some big
productreleases being pushed back to
later dates — there were still some
products and trends that were worth
(quietly) getting excited about. Here,
we've put together a quick list of the
most interesting items we saw.

INTEL'S SKYLAKE IS A NO SHOW...
BUT ALL THE MOTHERBOARD
MAKERS ARE READY

It was widely hoped that Intel would
use Computex to launch its new
Skylake desktop PC platform (aka its
6th-generation Core processors and
new 100-series motherboard chipset),
but it was apparently not quite ready
for prime time. While it's now
rumoured that the CPUs won't land
until August or September, the
motherboard side of things seems
basically ready to go, as all the major
vendors had new 100-series models on
display. Behind closed doors, Gigabyte
showed us anear fullline up of
100-series models, for example, with
the top-end Z170-chipset catering to
enthusiasts, and the H170 and H110

12 www.apcmag.com

» computex 2015
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There were plenty of
100-series Skylake
motherboards, but no
CPUs to be seen

WL

Shaun Prescott

-. Dan Gardiner

;'i*i.m
e

pitched at the mid-range and budget
segments, respectively. ASUS, MSI and
ASRock all had a smattering of boards
to show off as well. We're hearing good
things about Skylake's performance, so
if youre planning an upgrade soon we'd
hold off untilit's officially launched.

SKYLAKE ISN'T JUST FOR

DESKTOPS
The big PCmanufacturersareall
obviously preparing Skylake-based
boxes for release later this year, but
it'll also launch on tablets, laptops and
all-in-ones in 2015 too. While examples
of laptops and tablets running on the
new platform are basically non-
existent at this stage, ASUS did use
Computex to announce a new range of
all-in-ones based on Skylake, with the
new models dubbed simply the ‘Zen

AMD's Carrizo promises j
better budget laptops,
IVELLILLLLTTT

Skylake won't just

““appear in traditional

desktops.

R




The customisable
Roccat Nyth mouse,

AiOs' While all-in-ones have
traditionally been a little
underpowered, Skylake could be the
platform to change that situation —
and along with improved overall
performance, it includes support for
DDR4, USB 3.1 and Thunderbolt 3
(which, just to get confusing, also uses
the new USB Type-C connector). ASUS's
23.8-inch Zen AiO Z240IC looks like a
decent all-rounder, with a GeForce GTX
960M graphics chip and the ability to
house up to four SSDs. Colour us
intrigued.

ROCCAT'S NEW 3D PRINTABLE

MMO MOUSE
Calling the Roccat Nyth an MMO
mouse isn't entirely accurate: it can
bean MMO mouse, oritcanbea
stripped-back FPS mouse, or a MOBA
mouse... basically anything you want,
depending on how you choose to
customise it.

The package comes with a wallet
containing 32 plastic buttons, which
canbe slotted in and out of the
righthand side of the mouseina
variety of configurations — or you can
plug the mounting holes all up and not
use them asbuttons at all. If youowna
3D printer, you can also 3D-print
buttons to make your perfect
configuration. Roccat will offer its own
button variations, but if you've got the
design skillsyou'llalsobe free to
create your own. The Nyth comes with
software for assigning the buttons

using a simple drag-and-drop interface.

If you want one mouse for a variety of
playstyles, it's a handy piece of kit.

AMD BRINGS GAMING TO LOW-
COST LAPTOPS
AMD's historically struggled in the
laptop space, but the company’s hoping
its new Carrizo chips could change
that. These sixth-generation APUs
(which combine the CPU and GPUon a
single die) have been engineered
around bringing more gaming grunt to
the mainstream-laptop space —around
the 500 to 1,000 mark. But these
machines aren't just about gaming —
that new APU design also packs
significantly improved battery life for
things like movie streaming (double

ASRock's affordable
Beeboxes il

that of their fifth-gen APU forebears)
and they're certified for DirectX 12
and the full Windows 10 experience.
What that all meansis that you should
soon be able to get a great all-rounder
laptop than can actually game on (at
low-to-medium detail settings) for
under $1,000. That's the idea at least.
At the time of print, most Carrizo
machines coming to marketin
Australia seemed to be using AMD’s
higher-end A10-8700P chip and
targetinga $1,500 price point — well
above what we'd consider ‘low cost".

THERMALTAKE'S CRAZY WALL-
MOUNT PC CASES

PC cases traditionally sit on a desktop,
and you know what? That makes
perfect sense. There'snoreason to
stray from that convention. That hasn't
stopped case, peripheral and PSU-
maker Thermaltake for experimenting
though. Its Computex booth was among
the most impressive this year in terms
of crazy PC cases. That... thing
pictured below isn't a discarded
Steampunk prop, but a PC case. Yes, you
canactually hang your PC from a wall
for all your friends to admire. While
there's a thick piece of glass guarding
theinnards from the elements, the
sides are left wide open, meaning you'll
need to keep on top of dust. If you're
keen to put your PC on display like
this, though, it'slikely any excuse

to get close to your machine will be
gladly taken.

EVERYONE'S MAKING A MINI PC
OR THREE
The NUC mini-PC design that Intel
pioneered a few years ago seems to
have become a popular one — at least if
vendor uptake is anything to go by.

Uy

Thermaltake

Zotac shows that mini
PCs don't have to be
underpowered.

Gigabyte was quick to join Intel with its
BRiXline of mini-boxes, but since then
a host of other PC companies have
jumped in too, with ASUS, MSI and
others all producing their own
versions. You can add ASRock to that
list, which has announced the Beebox
line of NUC-alikes, based on Intel’s
latest N300O series SoCs. That means
either dual- or quad-core Celeron
processors... but before you write these
off as being too low-powered, ASRock's
tweaked its designs to allow for
dual-channel memory which, even on
these lower-power chips, means you'll
get 4K video playback support. There's
also three video outputs (two HDMI
and one DisplayPort), 802.11ac Wi-Fi
and an IRremote. They're expected to
be available for around US5220 — so
under $300 locally — later this year.

THE MINI PC GETS GRUNTY

Seemingly aiming to show that the
NUC trend doesn't have to mean ‘low
powered’, Zotac's EN970 aims to prove
that you can (potentially) haveitallin
asmall package. This Alienware
Alpha-sized box has basically taken
the guts of a high-end gaming laptop
and chucked themina chassis that can
discretely sit under your TV or monitor.
For gaming, the critical bitis the
Nvidia GeForce GTX 970M that's under
the hood, which is paired with a Core
i5-5200U CPU. There's room for both an
mSATA and 2.5-inch SSD too, so you
won't be starved for storage, and four
HDM]I, two Ethernet and five USB ports
take care of external connectivity. We
are vaguely concerned that the
dual-core CPUin this one couldbea
bottleneck to gaming performance,

“Yes, you can

actually hang your

PC fromawall
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but we'll reserve final judgement until
we get our hands on the retail product.
No word yet on Aussie pricing or
availability, but it'lllaunch in the USin
November for around US$1,000.

ASUS CURVED 34-INCH G-SYNC

DISPLAY
While Nvidia and AMD may both be
banging the ‘gaming at 4K’ drum with
their latest top-end GPUs, we reckon
the high-framerate (HFR) trend is a
slightly more compelling (and
affordable) one, with G-Sync and
FreeSync monitors offering much
smoother gameplay... albeit at lower-
than-4K resolutions. While 4K G-Sync
monitors are coming, the cost to
actually use them effectivelyis going
tobe therestricting factor —you'll
likely need to build a $10,000 quad-SLI
rig to generate the kind of framerate
youneed for HFR. ASUS could have a
slightly more achievable goalin sight
with this curved 34-inch ultrawide
monitor, which it's pairing with an
Nvidia G-Sync chip. With aresolution
of 3,440 x 1,440 pixels, a 21:9-aspect
ratio IPS panel and a‘frameless’ design
(meaning there's less bezel at the edge,
for more seamless pairing of multiple
monitors) and a full height/tilt/swivel
stand, this could be areal sweet spot
for G-Sync screens. This one’s still
technically in development, so pricing
andrelease date are still TBA.

14 www.apcmag.com
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Is this the sweet spot
for G-Sync screens?”
—

G-SYNC AND FREESYNC COME

TO LAPTOPS
While it may have taken a while,
there's now a good range of both G-Sync
and FreeSync monitors available in the
market. But with gaming laptops being
increasingly popular, where're the
techs at for those who'd rather go
mobile? It turns out the answer is right
here, right now’' — at least on the Nvidia
side of things. ASUS, MSI and Aorus all
had G-Sync laptops at Computex this
year, so they'll be hitting the market
very shortly... and in fact, some
already have. Because laptop screens
interface with the GPUin a different
manner, it turns out that unlike with
discrete monitors, there’s noneed for a
dedicated G-Sync hardware chip to
make the tech work. As such, some
existing models have been able to be
retooled to get G-Sync working, such as
ASUS's G751JY. AMD's also tentatively
announced that it's hoping to get
FreeSync working on its Carrizo-based
laptops (see page 13), although there
are few details beyond a ‘we're working
onit' promise. In the meantime, you
can check out our review of the
retooled ASUS G751JY on page 27 for
more details on G-Sync on laptops.

COOLER MASTER THINKS YOU'RE
| A UNIQUE SNOWFLAKE
Customisation and personalisation is
one of the key principles of PC gaming,
but no one looks to be taking the
concept as seriously as Cooler Master.
The company unveiled its ‘Master
Concept’ case at Computex, which
boasts a new ‘FreeForm Modularlity
System’ for PC cases. In words we can
allunderstand, that basically means a
PC case that is thoroughly
customisable, with individual
components and their dimensions
created in response to community
demand. You'll be able to choose from
three versions of the case at retail, and
further customise your one by going to
adedicated online shop and ordering
individual parts. It's not all about
aesthetics: the FreeForm conceptalso
allows ease-of-access to your machine’s

. innards. And the company’s said this is

just the start of its customisation

: efforts:it wants to weave this

philosophy through the rest of its
products, too. It'll be interesting to see
if Cooler Master's rather gutsy
technology actually catches on.On a
showroom floor where fancy,
customised PC cases are the star
attraction, there's a good chance it will.

AORUS BUILDS A RELATIVELY

SEDATE DUAL-GPU LAPTOP
Aorusis Gigabyte's dedicated laptop

brand, and it's one that the company is
hoping will be synonymous with a less
blingy form of gaming laptop.
Basically, Aorus designs are meant to
be alittle bit classy, and the Aorus X5
is perhaps the perfect showcase for
this philosophy. One of the main
reasons youd get the X5 is the
dimensions. We dread carting around
our monster laptops, but the X5 weighs
arelativelyslight 2.5kg and isn't as
ostentatious-looking as say, an
Alienware or MSI equivalent. But
under the hood there’s plenty of power
with two GTX 965M GPUs. And
physically, it comesin at 390mm wide,
272mmdeep and 22.9mm high. The
fully backlit keyboard boasts
individual macro keysandis
refreshingly economical, but the
bignewsis that therigisalso fully
G-Syncready.

CCP VIRTUAL REALITY DEMOS
While EVE Valkyrie is game-developer
CCP's flagship foray into VR, the studio
isalsoworking on a bunch of R&D
demos under the mantle Hydra. Among
theseis the aptly-titled Disc Arena,
which has two players tossing lethal
frisbees at each other in front of
jury-rigged Kinect 2.0 sensors. Each
player stands stationary on a small
podium, equipped with a translucent
shield capable of both blocking and
deflecting the discs. Think a violent,
immersive 21st century Pong.

Frisbees generate in your right hand
every 10 seconds or so, and during our
five minute demo there were often
three or four crazily bouncing around
theroomatatime.It's a well-executed
glimpse into the type of full-body
gameplay VR will eventually be
capable of.



Cooler Master's new case
promises to be its most
customisable ever!

VR got a quick look in at
Nvidia's demo area.

GAMING LAPTOP OR NOT A
GAMING LAPTOP?
If you want to game on a laptop but
don't want a‘gaming laptop’, then aren't
you bloody picky? Lucky for you,
though, there are more and more PC

ASRock is venturing
beyond motherboards
into networking.

makers willing to accommodate you...
if youre prepared to make a few
sacrifices. Gigabyte's PS5Wv4isa
15.6-inch laptop boasting a GeForce
GTX 970M. Efforts have been made to
make the PS5Wv4 an all-rounder:
unlike the Aorus brand it doesn't look
like a gaming laptop (even though
Aorus's designs are pretty modest in
their category), and while you won't
want to carryitaroundall day witha
weight of 2.4kg, it'llbe manageable
from point A to B. It's got a 512GB SSD,
anew Core i7-5700HQ processor and a
backlit keyboard. Gigabyte isn't the
only company tackling this market:
MST's Prestige series is a competitor,
though Gigabyte's specs looked a little
better at the time of print.

ASROCK GOES INTO NETWORKING

Routers aren't perhaps the most
interesting pieces of kit, and it's
unlikely that anyone at Computex
would flock to see the launch of a new
one. Motherboard-maker ASRock has
different ideas however, with the new
Gl0router resembling a Soviet
monument more than a discreet grey
case youkeep hiddenina corner.

GIGABYTE

GIGABYTE

Geared towards gamers, in ASRock’s
words the G10is a "4T4R router with 8
dipole high power antennas” That
basically means that it'san 802.11ac
model that's capable of reaching Wi-Fi
speeds up to 1,733Mbps and packs the
latest wireless transmission techs
including beamforming and MU-
MIMO. As amagnificently oddball
bonus, it's also got a removable travel
router slotted in the top (for sharing
mobile broadband connections while
out and about), which thanks toan
HDMI plug can also double as a
Miracast receiver, letting you mirror
your PC or smartphone screen on your
TV.All things considered though,

the G10isjustadamn fine looking
router... not a sentence we ever
expected to write.

CORSAIR GOES FOR THE LOUNGE

ROOM WITH BULLDOG AND

LAPDOG
What ever happened to Steam
Machines? They're definitely coming
—Valve has a storefront on Steam
dedicated to them — but the chatter has
definitely died down. Whatever the
case, Corsair is still taking the living
room PC concept seriously, and the
company seems reluctant to make any
compromises. Its Bulldog and Lapdog
products aim towork in concert to
(hopefully) deliver a true PC-gaming
experience from your couch. The
Bulldog case aims tolet youbuild a fat
and totally liquid-cooled PC, while the
Lapdogis —as the name suggests —
abiglap tray with a slot for your
keyboard and mousemat on the side.
It's big. Everything about these
products is big, but for gamers
reluctant to make the concessions
required for aliving-room PC — and for
those reluctant or unable to consider
streaming — this could be among the
better options out there.
APC’s journalists attended Computex
courtesy of AMD and Gigabyte.

The Corsair
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HOW IT'S DONE

Oculus Rift DK2

Inside virtual reality.

BACKGROUND

Anew paradigm in PC gaming? Yet
another false dawn for virtual reality?
Or nothing more than a tool to
accelerate Facebook's social media
hegemony? Just what to make of the
Oculus Rift? Torn asunder here in
heavilyrevised Development Kit 2
format, one thingis for sure — the
device is fast approaching retail status.

MAJOR TECH SPECS

m Low-persistence 5.7-inch Super
AMOLED display with a resolution of
960 x 1080 per eye.

m Accelerometer, gyroscope, and
magnetometer with an update rate
of 1000Hz.

m Positional tracking via external
camera with near-infrared CMOS
Sensor.

m Built-in latency tester.

m 100 degree field of view (a significant
upgrade from DK1).

16 www.apcmag.com

KEY FINDINGS

m Oculus Rift Development Kit 2 shows
some noticeable streamliningin size
and shape. Opening the treasure
chest, we get a glimpse of asingle
motherboard, not the tiny multiple
boards of the original Oculus Rift,
eliminating the need for an external
control box.

m The main display has arubber case
housed ina plastic backing. Inside the
rubber casing is — drumroll please —
the full front panel of a Samsung
Galaxy Note 3 smartphone featuring
a 5.7-inch Super AMOLED 1080p
screen. Even the Synaptics S5050A
touchscreen controller is intact.

. m Oculus claims the DK2 displayis a

low-persistence OLED screen capable
of a75Hzrefreshrate. This means
Oculusis overclocking the Note 3
display panel from its stock 60Hz,
allowing smoother motion.

m The DK2 includes a new positional
tracking unit. It'san external IR
camera specially designed to work

About iFixit

iFixit is a global community of
tinkerers dedicated to helping
people fix things through free online
repair manuals and teardowns. iFixit
believes that everyone has the right
to maintain and repair their own
products. To learn more, visit
www.ifixit.com.

with the new Development Kit.

You can't substitute an old webcam,
nor retrofit the tracking to DK1.
Within the faceplate, we find two new
and improved lenses, which have
increased in size to accommodate a
wider IPD (interpupillary distance)
range. For those gamers who sport
geek-chic glasses, the Oculus team has
included different eyecups of varying
focallengths, justlike it did in the
Oculus VR, though thisisn't a perfect
solution.

Repairability Score: 9 out of 10 (10is
easiest torepair). Standard Phillips
screws are used in both the headset
and positional tracker, making thema
cinch to open. Cable management is
much improved, and the elimination of
the control box makes for a simpler,
more streamlined device. The use of a
common smartphone display means
replacement parts are readily
available. Given that the Riftis stilla
beta product, thisis still a preliminary
score —but things are looking good. W



ONE BOARD TO

RULE ALL

NSW

JW Computers
DIGITALSTAR

Umart Computer

mWave

QLD

Computer Alliance Pty Ltd
Game Dude Pty Ltd
Umart Online

WA
Austin Computers
PLE Computers

02 8090 3332
02 8748 6888
02 9099 2688
1300 727 446

07 3420 3200
07 3387 1500
07 3369 3928

08 9201 2788
08 9309 4771

jw.com.au
digitalstar.com.au
umart.com.au
mwave.com.au

computeralliance.com.au
gamedude.com.au
umart.com.au

austin.net.au
ple.com.au

NO.T IN CAMING

GAMING.MSIL.COM

% MsI Australia



tech

» EPINIONS

.’fl

/

There are thing@ that
belong in the wash and
things that don't.

SEPARATE THE WHITES

It's about time I tell you a story that
took place a few months ago.
Essentially, I did exactly what one of
your staff members wrote about - his
Fitbit tracker accidentally going
through the wash. I accidentally put
my SanDisk Cruzer 32GB in the wash!
WhenIfound it afterwards, I panicked
and blew the water out of the connector
and plugged it in — it was still working!
[ promptly did a backup, then pulled
apart the case to see the damage. Tomy
surprise, the water had hit the red
plastic that you use to slide the
connector out and only really leaked
into the inside of the black case, with
only one drop of water on the flash
memory on the back!Idriedit, and left
theboard and case parts sitting out
overnight, then put it back together
the next morning.

Aweek passed... still working...a
second week passed... still working! It's
over four months now, and the drive is
still going strong, soit's safe to say that
thelittle drive somehow survived the
wash without a scratch! So I thought I'd
share this with your readers, itisn't
every day you find your previously
washed USB still works! And for the
record, [ had a USB die on me for the
same reason a few yearsback, only that
one had a tough leather cover on it. So
much for protection that time...
Jean-Luc Mackail

SURPRISINGLY, THE ORDER

MATTERS

In APCissue 416 the Quick Tip on
enabling AHCI after installing
Windows 7 prompted me to check
my newly installed SSD with
Windows 8.1 64-bit. Yes, the BIOS
setting was still IDE. After hours of
trying the Registry fix, numerous
reboots and then much Googling it
turned out that the Windows 7 fix
did work for Windows 8.1.

For Windows 8.1 the registry
settings tobe checked and changed
if necessary are: HKLM\System\
CurrentControlSet\Services\
storahciset starttoOandalso
HKLM\System\CurrentControlSet\
Services\storahci\StartOverride set
O0toO

Interestingly, even thoughIwas
using an administrator’s account the
changes totheregistry were not
saved.l had torunregeditasan
administrator to get the changes to
stick. Also, after a successful reboot
the StartOverride keyin the
registry disappeared.

The AS SSD test score for my SSD
improved by about 70% and the
TRIM function should now work.
Worth the effort, I'd say.

Carl Jackson
(APC reader since Issue 1)

BACKUP EVERYTHING?

Iread an excellent recent article on
encryptionand [ want to give ita go.
The article unfortunately fails to
point out if SyncBack will backup
the encrypted volumes too? It would
be most helpful if you could disclose
this information.

Gunther Jank

Ed reply: Glad you liked the article!
Regarding your question, it should be
fine to back up the .sdsk files that
SafeHouse Explorer creates with
SyncBack (or any other backup
program, for that matter), but you'll
need to make sure the .sdsk’s encrypted
‘volume'isn’t open and/or in use at the
time. If it is open, SyncBack may not be
able to read the .sdsk correctly.

JUNE ISSUE

Iloved the hardware reviews and
articles on the Piand ARM based
modules in your June issue. They
have brought some excitement, and
hacker enthusiasm, back to the
computing world. The ability to
customise so many possible projects
is truly stunning. Nice issue.

Mark O'Farrell ®

APCMAG@FUTURENET.COM

Come on, have your say!

We want to hear what you think. Add to these discussions or email your views (in fewer than 250 words) to apemag@
futurenet.com. All correspondence becomes the property of APC and is subject to editing. Letters must include full

name, street address, suburb, state and phone number to be considered for print publication. Address and phone details

will not be published.
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Apple to adopt ad-blocking in 05 9

s this the death of ads on the world wide web? Joel Burgess

t Apple’srecent WWDC
conference in San Francisco,
the company introduced
something massive. Instead
of announcing it on stage, however, the
revelation was hidden away in the
developer notes of the i0S version of
Safari9.0.The controversial new
featureis aninbuilt‘Content Blocker’
pathway, which will allow third-party
ad-blocking-apps tobind to Safariand
potentially prevent any ad script from
running anywhere on the entire web.
What's drastic about this is not just
that Content Blocker will allow
pervasive blocking (automatically
cutting ads without any triggering), but
it'salso the first example of web
ad-blocking on a mobile or tablet.
Youmay think that mobile web usage
isinsignificant (and in terms of total
data consumed thisis still likely the
case), but according to the global
analytics firm ComScore, in terms of
platforms used to access the web,
mobiles and tablets overtook fixed
internet accesslast year to become the
most common platform. And on mobile,
Safariis the top web browser in
Australia, accounting for around 60%
market share.
Numerous online media outlets are
outraged by Apple’s recent move and it's

i easytounderstand why, with

advertising revenue largely paying the
wages of online journos. But are these
blowups about Safari's new ad-blocking
featurereallyjustified? Like with every
controversialissue, there's alwaysa flip
side —andit's not just coming from
people decrying the fact that ads are

. almostalways annoying.

The statistics about mobile web
surfing numbers, for example, are a
little wobbly. According to Nielson, for
example, only about 11% of mobile web
time goes through dedicated web
browsers — the other 89% comes
through apps. If those apps don't use
Safarito open web pages, the immediate

. effectcould be smaller than estimated.

There's also some people reasoning

© thatif content blockers are available on

mobiles that this will force web
advertising tobe lessinvasive. That's
nothing more than speculation,
however, and it leaves all sorts of other
questions unanswered — like who
decides what counts as ‘intrusive’
(Apple?) and whether any users would

¢ actually turnweb adsback onafter
i havinglived without them.

Then there's the moral argument.
While blocking web ads might feel
different to ordering a coffee and
running off without paying, that's

. prettymuch what it is. The sites you visit
. depend on web ads for revenue, so by

i blocking them you may be starving the

. very sites you enjoy. What's potentially at

play here, then, is whether or not the user
willlose out in the long term, as online
publishers die or change for the worse
fromlack of direct ad revenue.

The only indicator we have to gobyis
the 6-year history of AdBlock, which
started as a Chrome browser extension

. and hassince grown into the most
i popular multi-browser web extension

ever, with over 40 million users. And
considering it'll block everything from
popups to YouTube video ads, it's no
mystery whyit's popular. But despite
accepting donations from adoring users,
somewhere along the way AdBlock also
developed a whitelist of ads that it's

i creators have deemed as OK to display.
¢ For the most part, that whitelist is free to

join for sites with non-invasive ads, but
according to the Financial Times, it also
accommodates ads from Google, Amazon,
Microsoft and Taboola in exchange for
hefty fees.

If aweeny extension company can push
around big names like Google and
Amazon, what are the ramifications of

¢ Apple having that same power over
. advertisingand content. Is that
i something wereally want? B

ENDUSER

Share your stories!

If you have an iteresting story about technology users, their experiences and the issues that affect us all (whether

funny or serious), email us at apemag@futurenet.com. All correspondence becomes the property of APC and is subject
to editing. Letters must include writer's full name, street address, suburb, state and phone number to be considered for
print publication. Address and phone details will not be published.
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A real pocket rocket

THE SAMSUNG PORTABLE SSD T11S THE ULTIMATE IN PORTABLE STORAGE.

Designed for creative professionals and
demanding business users on the go — or anyone
who just wants a slick and speedy storage device
— the Samsung Portable SSD T1 houses up to
1TB of Samsung’s class-leading solid-state NAND
flash memory in a very compact package. And
with USB 3.0, there’s no bottlenecking when
you're copying data to and from your PC. It’s the
no-compromise storage device that combines
amazing features with a sleek and stylish package.

FAST

The Samsung Portable SSD T1 is built from the
ground up for speed. Taking advantage of
Samsung’s extensive SSD know-how, the T1 range
offers read and write speeds of up to 450MB/s*
— that’s up to six times as fast as a regular
mechanical hard drive. That means it’s fast
enough to tackle almost any storage-intensive
task you can throw at it. Whether you're editing
4K video or just looking for the quickest loading
times in games, the T1 won't leave you waiting.

SAFE

When it comes to data security, the Samsung
Portable SSD T1 also has your back.

With virtually uncrackable hardware-based 256-

bit AES encryption onboard, you can protect your
data from prying eyes. And when you want to
access your private files, it’s just a matter of
entering your password. It’s not just encryption
that protects your data either. With solid-state
technology, the T1 doesn’t have any vulnerable
moving parts, meaning it’s much better-equipped
to stand up to the rough-and-tumble that portable
drives inevitably experience.

STYLISH

Samsung hasn’t compromised in the style
department either. With a classy and sleek black
polycarbonate chassis, the T1 packs all that
storage and speed into a package that hasa
footprint that’s around two-thirds the size of your
average business card. Images don’t do justice to
how compact the T1 really is: you need to see it in
person. This is an elegantly-designed drive with a
thin profile and, weighing in at a tiny 30g, it can
easily slip into a shirt or pants pocket without
being a burden.

In short, the Samsung Portable SSD T1 delivers
amass of speedy storage that comfortably fits in
the palm of your hand, all based on Samsung’s
trusted SSD expertise. With the T1, Samsung
hasn’t compromised — so you don’t have to either.

\

SPECIFICATIONS
CAPACITIES
GB, 500GB, 1TB ____

ERFACE —
USB 3.0 (COMPATIBLE WITH USB
2.0 DEVICES)

TRANSFER SPEED
UP TO 450MB/S*

SECURITY

OPTIONAL 256-BIT AES
ENCRYPTION WITH PASSWORD
SETTING**

DIMENSIONS (W X H X D)
71.0X9.2X 53.2 MM

WEIGHT
30G

WARRANTY
LIMITED 3-YEAR"

*Performance benchmark product: T1
(500GB). Performance can vary
depending on host configuration and test
software.

**Users can select security option during
the initial registration process (For more
details, please refer to the manual).

“See http://www.samsung.com/au/
support/warranty for further information
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%_ el ~ It's not really faster, but Nvidia's slightly
o\ “ more elegant design and greater
) “ overclockability currently makes it the

better buy for 4K gaming.

K8
N\

FROM £1,049 | WWW.NVIDIA.COM

b

p_

1. 0.0, 8. 8

4K gaming on the cards

Nvidia and AMD are both pushing their new flagship graphics cards as
the kit to get for 4K gaming. Jarred Walton and Dan Gardiner run them
through the ringer to find out which holds up best.

vidia was first off

the blocks with its

‘4K’ card, releasing

the 980 Tiat the
start of June, sothat's where
we'll start.

Rather thanbeinga
clocked-up GTX 980, it's best
tothink of the 980 Tias
cut-down Titan X. [t'sbased
on the latter's GM200
architecture and the main
difference in the twoisthat
the 980 Ti packs twoless of
Nvidia's ‘streaming multi-
processors’, dropping the
total count from 24 to 22,
and there’saresulting drop
in CUDA cores from 3,072 to
2,816. Otherwise, the GPUs
are very similar: both have
96 ROPs and a 384-bit
GDDRS5 interface.

MORE MEMORY
The other key difference
with the Tiand the Titan X is
memory: there’s 6GB of
VRAM on the new card,
down from 12GB on the
Titan. We're already seeing
signs of 4GB VRAM being
insufficient at 4K, but most
games don't get anywhere
near needing 12GB; 6GBisa

22 www.apcmag.com

decent midpoint. All up, that
means in situations where
games don't need more than
6GB VRAM, the 980 Ti
should be noworse than 8%

¢ slower than the Titan X

while being around 15-20%
faster than the GTX 980. In
situations where the VRAM
amounts come into play (e.g.
at 4K resolutions), the
performance delta will
potentially be even greater.
While the basic design of

i Nvidia's first- and second-

generation Maxwell partsis
the same, it's worth noting
that only 2nd-gen Maxwell
processors support several
of the newer features: DSR,
third-generation Delta
Colour Compression,
Multi-Pixel Program

¢ Sampling, VXGI, VR Direct,
i Multi-Projections

Acceleration, and MFAA.
HDMI 2.0is also supported
on 2nd-gen Maxwell, which
meansyou candrive a 4K
monitor without resorting to
any compression algorithms.

DESIGN AND PEFORMANCE|

: The GTX 980 Tireference
¢ designretains Nvidia's

proven cooling solution from
the Titan X and earlier GPUs,
but unlike the latter,
third-party card makers are
allowed to produce custom

. cooler designs. Still, the

reference cooler works well,
managing to provide good
cooling without generating a
ton of noise.
Andjustasexpected, the
GTX 980 Tiisalsoaforce to
bereckoned with in our
benchmarks. For those with

: anolder GPUlike the GTX
770,the GTX 980Ti

representsan astounding
doubling of performance at
our 1080p and 1440p
settings. If you happen to
run 4K games at maxed-out
settings, we actually
averaged more thana 3x

¢ improvementin
; performance.

That said, if you already
have a good GPU, the 980 Ti
isn't going to provide nearly
asmuch benefit. Compared
tothe 970, it's areasonable
bump in performance of
55-65%, but against the GTX
980, at stock speedsit’sa

¢ much smaller 20-25%
i improvement.

OVERCLOCKING
CAPABILITIES
That said, like its other
Maxwell cousins, the 980 Ti
proves tobeagood

i overclocker —somuch so

that both theretail cards
we've tested this month
come withahealthy 15%
overclock out of the box. And
we found you could generally
push that a bit further —
enough to go from the low
30s toafar more comfortable

i 45-50fps.

AMD GETS FURY-OUS

On paper, AMD’s answer to
the 980 Tilooks great. The
Fury X packs 30% more
shaders than its R9 290X
predecessor (up from 2816 to
4096) and as the first GPU to

¢ use AMD’s new Fiji design, it
i comes with the company’s

brand-new High Bandwidth
Memory interface. Thisis
theoretically a big step up
from the 7-year-old GDDR5
and should decrease
bottlenecking when it comes
to getting data to the GPU.
Based on specifications

. andinitial reports, we had
i highhopes for the Fury X
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Features 1. 0.0.0
Performance %% %
RECOMMENDS Value 1.0, 0.0 ¢

'Verdict

A good first step for AMD's new Fiji
architecture, and one that should
hopefully improve as the drivers
mature.

Yk ko k

configuration with a liquid
cooler, so that's not likely to
improve by opting for a
different brand. Given that
cards from ASUS, MSI and
Gigabyte seem to be coming
factory-overclocked to
10-15%, that ultimately
gives the 980 Tia 10% or
more performance lead.

— though there were always THAT LIQUID COOLER the thermals very healthy, HERE TO NOW FOR
afew concerns, the biggest While the Fury X card is topping out at 65°C the FURY?

stemming from the new
memory configuration. HBM
uses a silicon interposer, sort
of like a simplistic
microchip, toroute all the
traffic from the memory
modules to the GPU. The
catchisthat these silicon
interposers need tobe made
quite large — enough for the
GPU core along with the
HBM modules.

fairly compact (7.5-inches
long)it's conspicuously
attached toa120mm
radiator — which increases
the space requirements
substantially. Pretty much

. everyenthusiast case sold in

the last 2 years will support
a 120mm radiator, but this
doesresultin more case
clutter than aregular HSF.
Alsoworthy of note is that

overall system power draw
from our Fury X test bed was
higher than we saw from the
980 Ti — 442W compared to
378W.And in terms of sound,

¢ while the water cooler's
i radiator fanisvirtually

silent, thereisa faint but
higher-pitched squeal when
you're gaming.

When it came to frame
rates, the competition was

The Fiji architecture is the
first new high-performance
architecture for AMD since
Spring of 2013. (We don't
count Tonga, as it was
effectively alateral move

¢ from Tahiti) AMD has had

plenty of time to improve its
drivers on the Hawaii
architecture, but Fiji changes
the playing field. Not only
does it sport a third more

AndFijiisabig GPUcoreto | AMD’sdropped DVIoutput much closer. In many tests shaders, butitalsohasa
begin with, meaning the from the Fury — you'll only across 1080p, 1440p and 4K different memory
interposeris effectively as find three DisplayPort the difference was oftenless | subsystem.512GB/s of

large asit's possible to
manufacture. The net result
isthat whilein theory it
should be possible to use up
to eight memory modules
with Fiji, space constraints
have limited AMD to four on
the Fury X. Since each
module for HBM 1.0is 1GB,
that meansyoue limited to
4GB total graphics memory
—lessthan the new R9
390/390X and the GTX 980
Ti.If yourun gamesat
settings and resolutions that
exceed 4GBVRAM use,
performance could suffer.

i socketsand one HDMI. The

latter'snot HDMI 2.0 capable
either —and thus, there'sno
support for 4K@60Hz over
anythingbut DisplayPort,
making it aless-appealing
option for media PCs than
Nvidia's Maxwell 2.0 cards.

i SPEED CHECK

With Fury X cards priced the
same as 980 Tis (around a
grand in Australia), the proof
should reallybe in the
performance. But here the
Furyisabit of a mixed bag.
While the water cooler keeps

¢ than 1 frame per second —

and at 4K in particular, there
were only a few instances
where the gap widened to
over 5%. And because these
wins happened on both sides
of the fence it'simpossible to
call either the outright
winner.

When overclocking, on the

E other hand, the Fury X

proved a little disappointing,
netting onlya 7% core clock
increase. And while multiple
vendors will be selling Fury
X cards, they'llallbe
running the reference

i bandwidthisall welland

good, but if latencies and
other elements have
changed compared to GDDRS5
—and theyalmost certainly
have — previous “best
practice” driver code from
AMD may no longer be
properly tuned. That means

i that, while the Fury X may

now have won this first
round of the competition,
that could definitely change
as AMD's developers master
the newarchitecture they've
built. The fight for 4K, then,
is one that's far from over. B

GIGABYTE GV- MSI GTX 980TI NVIDIA GEFORCE AMD RADEON R9 FURY  NVIDIA GEFORCE MSIR9 390X
N98TG1 GAMING-6GD GAMING 6G GTX 980 Tl (OEM) X (OEM) GTX 980 (OEM) GAMING 8G
BATMAN: ARKHAM KNIGHT 52 52 47 45 36 34
GRAND THEFT AUTO V 634 64.6 589 578 453 429
MIDDLE-EARTH: SHADOW 5241 5245 4913 4824 37.26 4258
OF MORDOR
IDLE POWER DRAW 45°C 46°C 26°C 27°C 31°C 55°C
PEAK POWER DRAW 66°C 70°C 85°C 65°C 80°C 74°C
IDLE GPU TEMPERATURE 66W 7W 64W 69.5W 51W 63.2W
PEAK GPU TEMPERATURE 431.1W 390.8W 377.2W 4418W 286.9W 507.9W

Notes: All gaming test results are in average frames per second at 4K resolution using each game’s highest details settings, with the exception of GTAV, which used a custom ‘High/Very High' settings profile.
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MSI GTX 980Ti
Gaming 6G

A well-balanced all-rounder

for 4K gaming.

ut of the box, MSI's

980 Ticomes witha

factory overclock,

bumping the core
and memory up from
1,000/7,000MHz to
1,178/7,096 MHz. That nets
youa good 10-15% boost in
most games over a standard
980 Ti, and up to 35% more
thana GTX 980 at 4K
resolution.

MSI's grafted its new
generation of Twin Frozr
cooler —thisisthe fifth
iteration —onto Nvidia's
GPU, and like its previous
Gaming branded cards (the
company'’s top-tier models)
you get high-quality
electrical components
throughout plus a 6-month
license for the XSplit live
game streaming app. As
we've previously seen, that
cooler design is both quiet
and efficient — it never gets
above alow hum, even at 4K.
Idle temps were a reasonable
46°Cand it peakedat 70°C.
It'sworth noting that, as
with most other Maxwell-
based Nvidia cards, the fans
on this cooler won't spin up
while the GPU isidle —the

24 www.apcmag.com

Verdict

i heatsink is doing enough to

dissipate the latent heat. And
speaking of airflow, MSI’s
included three built-in fan/
overclocking modes (Silent,
Gaming and OC). There's not
ahuge difference between
Gaming and OC, but Silent

. mode down clocks the GPU
i to1,000MHz to ensure the

fansrunataverylowspeed.
MST's bigger cooler comes
with a slight cost: you need
two eight-pin PCle power
plugs torunthe card. The
rear outputs are identical
however, with three
DisplayPort, one HDMIand

. one DVI. What helps MSI's
i cardisthatit’s substantially

less expensive than the
Gigabyte (right) — soif you're
not overclocking, thisis still
agreat implementation of
Nvidia’s top-tier enthusiast
GPU. ® Dan Gardiner

Not quite as overclockable, but is
slightly more affordable and has
good acoustics. Easy to recommend.

Yk kk

Gigabyte GV-
N§8Té1 Gaming-0GD

This one’s for the overclockers.

his overclocked 980

Tifrom Gigabyte

alsoimpressed us.

But the cooleris
huge, with four fat 8mm
copper heat pipes and three
fansto dissipate heat —
there's more metal, but also
more weight, with the

That said, while the 980 Ti

{ hasthreefans, theyrea

i little smaller than the MSTI's,

¢ sowhen they spin theyTe

¢ louder. During prolonged

| testsat 4K, we found they

¢ could emit a slight whine.

¢ Gigabyte sentusarevised

¢ BIOSjust aswe were going to
¢ print, whichwas aimed at

¢ improvingacoustics, so the

i problem may well be fixed by

the time youread this. Lik
the MS], there’salsoa
dedicated Silent mode. The
fansand heat pipes are
efficient, keeping the card
under 66°C. What's more, the
GPU and memory proved
decently overclockable. We
gotan extra 140MHz on the
default 1152MHz clock
speed (1,292MHz) and an
extra 400MHz on the

Verdict

{ memory (7410MHz) with

only therequirement of a
little over voltage (37mV).
The MSIwasn't too far behind
with the same overvoltage
settings (1,272/7,296GHz) but
strangely, it's real-world
gaming speeds weren'tas

¢ good after overclocking.
¢ GV-N98TG1 sittingat 1.24kg
- vsthe MSI's 1.08kg.

Conversely, the increases we
saw with the Gigabyte were
directly linear — cranking
core and memory speeds by
10% saw aroughly 10%
increase in performance.
Gigabyte's overall design
seems tobe abitbetterat
keeping the 980 Ti's core

. clockrunningatits highest
i boosted speeds. There's

always a bit of luck involved
in overclocking, but based on
our tests, youmay well be
able torecuperate this card's
extra 10% cost back, after
some tweaks. M Dan Gardiner

It may cost a smidge more, but this
one’s impressive design will be a
boon for those looking to overclock.

1. 0.0, 8. 8



ETHE L

THERMALTAKE RIING FAN | AVAILABLE NOW

Thermaltake /

Coocall Your LIFE




B the

$669 | AU.MSL.COM

» latest reviews

LABS BENCHMARKRESULTS

&P

MSIR9 390X

GAMING 8G
NVIDIA GEFORCE
GTX 980

MSIR9 390X
GAMING 8G

7 Gaming performance

ARKHAM ORIGINS FRAMES PER SECOND

NVIDIA GEFORCE
GTX 980
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Notes: All results are average frames per second at 1440p resolution and each
game’s highest details settings, with the exception of GTAV, which used a custom
‘High/Very High' settings profile.

MSI R9 390X Gaming 8G

AMD goes back to Hawaii for its ‘new’ mainstream flagship.

step down from

the Fury X, AMD's

pitting the R9

390X — itsnew
mainstream flagship GPU
—against Nvidia's GeForce
GTX 980. And priced at
around $100 cheaper, it just
might have what it takes to
seal the deal.

There are some caveats to
the 390X, however. This is
based on the same Hawaii
architecture as the
200-series — not the newer
Fijisilicon used in the Fury X
onpage 24. In fact, forits
entire 300-series line up,
AMD's essentially just gone
back and retooled all its
200-series cards,
occasionally bumping clock
speeds and adding more and/
or faster GDDR5 RAM.
Looking purely at specs, it’s
clear how similar the two
cardsare:botharebasedona
28nmlithography, have
2,816 shadersand 176
texture mapping units.
There are bumpsin core and
memory clock speeds —up
S50MHz and 250MHz
respectively toa 1,050MHz
coreand 1,500MHz memory

26 www.apcmag.com

—which are where the
obvious performance gains
largely come from. AMD’s
made some design tweaks to
ensure thisnew designis

© fully DirectX 12 compliant,

but Hawaii's key flaws —
namely that it's power
hungry — otherwise carry
through to the 390X.

Infact, the latterare
something that's made clear
just from glancing at the
design of this MSI model.

: Withahonkin'great 2.5

slot-width cooler the whole
thing weighsin at a hefty
1.3kg. Tobe fair, MSI's Twin
Frozr V design does keep the
card temperatures down to
an impressive 74°C when
under load (we've seen
290X'sreach 90°C), but the

¢ twinfans canbecome
¢ audible when they kick into

top gear, like when youre
gaming at 4K.

And the 390X will let you
play at 4K —though only just.
Stocked with 8GB of memory
asstandard, it mostly
manages to scratch out
framerates of above 30fpsin

¢ modern games —although
¢ thereare certain games

where the GTX 980 and its
‘lowly’ 4GB outdo the AMD
card. In fact, at 4K resolution,
who's faster seesaws back
and forth between the two

- depending on the game

you're testing. And if you're
serious about 4K then the
Fury X or 980 Tiare better
choices, able to eek out a
critical 25% speed boost.
At lower resolutions the
storyisalittle clearer, with
MSIslightly-overclocked

i design typically pulling

ahead of a stock-clocked
GTX 980 by a few percent.
Honestly though, there's not
muchinit, and there'sa game
or two where the 980 can be
up to 20% faster.

But then there are the
power bills to worry about.

. Togetthatslight edge, the
: 390X pulls over 40% more

power than the GTX 980. Our
Intel test system drew up to
507W from the wall when
running games on the 390X,
for example, whereas the
980 never got over 290W.
Andif yougamealot, that
extra power draw could eat

{ upanyinitial saving you
i make whenbuyinga card.

Verdict

In short, while MSI's 390X
doeslargely match the GTX
980 (and at a substantially
lower price), thisisan
undeniably ageing hardware

: design —and AMD's really

pushedit to get the
performance where it needs
tobe. While that means that
AMD's bought itself some
more time to get its
mainstream Fiji (aka Fury)
cards sorted, it's worth
pointing out that the Hawaii

¢ XT 290X wasreleased way
back in October 2013. While

that's perhaps a good indicator
of the architecture’s
longevity, it's hard to see it
holding up as well for another
18+ months. M Dan Gardiner

Features 1. 8.0.0.
Performance %
Value 1. 0. 0.8 1

While this is an impressive retooling of
AMD’s existing 290X design, it needs
serious cooling and draws lots of power.

1 8.0, 8
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ASUS G/51JY

G-Sync in a laptop? What devilry is this?

tuff that's great for
desktop gaming
doesn't always fly
for portable PCs.
Like 300-watt graphics
chips. Or 40-inch 4K
monitors. In other words,
there are limitations that
come with compact form
factors. One of those, you
might have thought, is
Nvidia's frame-smoothing
G-Sync technology. After
all, G-Syncrequiresa
special controller module
in desktop monitors.
Wouldn't that be tricky to
package inalaptop?

Very probably, but we'll
never know. Because you can
now have G-Sync in laptops
without the G-Sync scaler.
The ASUS G751JY is proof.
Courtesy of a newly released
software update, this lappy
is fully G-Sync capable.
That'sright, a software
update. If youre wondering
whether that means the
whole special scaler thing
was abit of ascam, the
explanation is that laptop

displaysaren'tlike desktop
. monitors. They'Te controlled

directly by the GPU. Actually, response. Anyway, right now,

it's a little more complicated.
Thereisaninterface that
sitsbetween the GPUand a
laptop LCD panel. But the
bottom line is that GPUs
have more control of the
panelin laptops, critically,
theyhave enough control to

i deliver the full gambit of
i G-Sync featuresand

functionality. The two most
important of those features
are frame syncingand
adaptive overdrive. The first
aligns the frame output of
the GPUwith therefresh
rate of the screen, and thus

¢ eliminatesboth screen
. tearingandstuttering. As

for adaptive overdrive, it
allows overdrive technology
to functionin parallel with
frame syncing. Overdrive
improves panel response by
supercharging pixels with
excess voltage. That's
important as we learned

. from our experiences with
i AMD'srival Freesynctech. It

ASUS G751

ASUS G751

ASUS G751

ASUS G751

lacks overdrive support and
i doesnastythings to pixel

this new mobile iteration is
compatible with about half a
dozenlaptop models running
Nvidia GeForce GTX 980},
GTX 970M and GTX 965M
GPUs. The ASUS G751 sports
the 980M, whichisaslightly
cut-down version of the

{ GM104 Maxwell chipinthe
¢ desktop 980. With around

1,500 shaders, it's a great
match for the 17.3-inch
1080p LCD panel. Also worth
notingis the G751's 75Hz
panelrefreshrate. It doesn't
sound like a massive step up
from the standard 60Hz. But

¢ itmakesadifference. Put
: the 980M together with

G-Syncand 75Hz, and you've
got yourself a splendid
gaming portable. Better still,
the 17.3-inch IPS screen is
about as good as portable
panels get, too. Meanwhile, if
this ASUS looks familiar, it's
because we've seen the ASUS

G750 series previously. Its
i coretalentsremainthe

MSI GS30 W/DOCK

GIGABYTE P35X V3

MSI GS30 W/DOCK

GIGABYTE P35X V3

MSI GS30 W/DOCK

GIGABYTE P35X V3

MSI GS30 W/DOCK

GIGABYTE P35X V3

Verdict

okkok
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same. It's a sturdy mobile.
. Thekeyboardissolid and the

chassis feelsuptoafew
knocks. The trackpad is
nicely proportioned and has
actual buttonsrather than
pseudobutton areas. We
likey. That said, the trackpad
islaggy as hell, so even when
not gaming, you'll want to
useaUSBmouse. Bungina

¢ quad-core CPU, a Samsung
¢ M.2SSD and ametric tonne

of memory, and you have one
hell of a portable. But very
likely at one hell of a price
(there are plenty of
variations available).

W Jeremy Laird

Features . 0.0.0. 0
Performance k%%
Value L. 0.0.0

Lovely screen; super smooth gaming;
solid build quality; but not exactly
cheap.

www.apcmag.com 27
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Dell Chromebook 11

It's the toughest Chromebook we have ever seen, but does that

make it good?

he Chromebook 11

looks more likea

business laptop with

its understated
looks, but Dell claims its
purpose-built design means
that it should survive drops,
water spills, dirt and dust
and most things thata
school environment might
throw at it.

Unlike ASUS, which is
trying toreinvent the
Chromebook category with
its 360-degree hinge on the
Flip, Dellis taking a more
measured approachin
creating a durable product
that will survive daily
student use and abuse.

Because of the rugged
construction, it ends up
slightly larger and heavier
than the competition, butis
stilllight enough for to carry
around all day.

Dell claims that itsnew
model passes US Military
Standard testing for
durability, dirt, dust,
pressure, temperature,
humidity, shock and

28 www.apcmag.com

vibration “soit can handle
student life.

Tomeet those durability
claims, Dell cloaks its
Chromebook 11 inasolid,
matte-black plastic case, a
design choice that hides
scratches, dirtand
fingerprints well. Arubber
bumper along the edges also
helps shield the notebook in
caseit's dropped.

On thismodel, the
touchscreen display isan
optional upgrade, and it
allows another means to
interact with the
Chromebook beyond the
keyboard and trackpad.

Another feature that sets
thisapartisthereinforced
barrel hinge. Not only does
the hinge allow thelid tobe
opened up to 180 degrees for
better peer-to-peer
collaboration, it'salso
extremely sturdy. As
students are likely to often
graband carry the
Chromebook by thelid, the

. barrel design helps toreduce
i stressand prevent the hinge

frombreaking. The hinge
also housesloud, forward-
firing stereo speakers.

The non-backlit keyboard
is surprisingly pleasant to
use. With almost full-size
keys typingis comfortable.
The keys are extremely
springy, but lack the travel
of a full-size laptop
keyboard.

While the dual-core
Celeron Bay Trail-M
processor doesn't quite have
the same raw performance
of the Intel Broadwell chip
inside this year's —much
more expensive — Google
Chromebook Pixel,
performance on the Dell
Chromebook 11 is extremely
smooth. Inreal-world use, it
performance is similar to the
Toshiba Chromebook 2. Both
models share the same
processor, RAM and screen
resolution. With about 15
tabsrunninginthree
different browser windows
there wasn't any slow down.

¢ It's generally fast,
i responsive, and exhibited no

delays. The Dell display isn't
IPS, which is appearing on
more Chromebook models,
like the Toshiba, so it suffers
from poorer viewing angles.
Italso offersanaverage
200-nit brightness that
strugglesin outdoor light.
Audio, however, is very loud
and clear enough.

Inreal-world use, with
screen brightness set to 60%,
the Chromebook 11 lasted
for just over eight hoursona
single charge under normal
use, such as web browsing,
emailing, editing documents
and some YouTube viewing.
M Chuong Nguyen

Verdict

Features L.0.0.8.0
Performance %%+
Value . 0.0.8.0

Has features that are typically reserved
for business laptops to create a product
for the education market that excels.

1. 0.0, 8. %
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A fantastically small home theatre PC in a box.

fthe MSIWind Box was

reallyjustatub of hot

air,thenthe Cubiisa

hurricane.Avery
good-looking hurricane.
Sleek and small, witha
clean design, our review
sampleisatreasure trove
of golden hardware. It's
everything the Wind Box
should've been.

Around lmm taller than
Intel's NUC, the Cubi's
slightly sloped, edgey
physique gives it amuch
more arresting and elegant
look. It's almost a shame that
it's VESA-mountable and
that most will be slapped
ontotheback of a TV, asthe
pristine, glossy-white

chassisreally does look quite

at home on our desk.

Clearly, because of the size,
it's not a powerhouse when it
comes to performance. With
a Cinebench score of 199
(almost double what its gusty
cousin can produce), it loses
out to the Intel NUC5i3RYK
we tested recently, but only
by 20 points. However, it
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makes up for this by running
i silently.Idling ataround
¢ 50°Cand peakingat 70°C.

Under load it's almost
impossible to hear any noise
without physically holding it
toyour ear.

The storage situationis
also far better thanitslittle
brother. Our review sample
came with 120GB of internal

. flash storage by default :
i (107GBleft over after a quick :

install of Windows 10). But
withaccesstoanadditional
2.5-inch drive viaan mSATA
adaptor, the Cubican
accommodate up to 1TB of
additional SSD space, if you
requireit. This does increase

: the height of the Cubibya

further 12mm or so, but all
inallit's completely worth it
for that expandability.
Speaking of expandability,
italsoincludes two SoDIMM
slots, allowing up to a total of
16GB of RAM. Couple that
with a Broadwell Corei5 and

i youhave yourself one
. seriously impressive work or
¢ home theatre PC, one that

you can fit into the palm of
i your hand, noless,and one
. thatrunsonanimpressive

65W power supply.

[0ishandled by a positive
menagerie of connectivity,
with the back featuring two
USB 3.0 ports, Ethernet, Mini
DisplayPort, HDMI and
power. The front alsoboasts
a four-pole input for

i headphone and microphone

combos and an additional
two USB 3.0 ports. It even
comes with Wireless ACand
Bluetooth 4.0, whichisa
must in today's modern age
of high-speed gaming and
streaming.

And did we mention this

¢ thing streams 4K? Because
;. yep.although we guessthat’s

not asimpressive as we'd all
like to think nowadays,
there are still alot of people
out there using laptops that
stutter playing 720p videos
on YouTube. It'sa PCrolling
inat $379 for the barebones
Core i3 model, or $499 for

¢ the Corei5 version.

The MSICubicomesinata

Verdict

okkok

¢ veryattractive price point

. and performs admirably in

i competition against the Intel
¢ NUC and its own little

brother the Wind Box. For
price to performance, youre
not going to get any better
any time soon.

Allup, MSI seems well on
the way tocracking the
algorithm that will hopefully

¢ deliver the perfect, all-round
¢ Steam, office and home-

streaming box. It'snot 100%
there yet, but it certainly
looks promising for the
future of micro-PCs.

M Zak Storey

Features 0. 0.0.¢
Performance %%
Value 1. 0.0.0.¢

Huge amount of expandability;
relatively cheap alternative to Intel’s
NUC; looks gorgeous.



VvV

RECOMMENDS

LAPTOP
FROM $2,799 | APPLE.COM/AU

MacBook

Retina display

Force Touch comes to the larger model.

e didn't have

to wait too

long for

Apple’s largest
notebook to gain a Force
Touch trackpad, and the
15-inch Retina MacBook
Proisnowbeing offered
in 2.2GHz and 2.5GHz
models (there's a build-to-
order 2.8GHz option, too).
Asyou'd expect from the
'big' MacBook Pro, you get
astunning Retina display,
which looks fantastic, and
aCorei7 processor that
delivers excellent
performance when
stacked up against the
Retina 5KiMac.

Unlike the recently-
released 13-inch MacBook
Pro, there's no generational
upgrade to the CPU. Here
you get last year's 22nm
Haswell processorsrather
than the even more
power-efficient 14nm
Broadwell of the 13-inch
version (although that
modelislimited by having
a dual-core i5 processor).

Thisisan odd decisionin

i light of CPU developments,
¢ somaybe we'll see the

15-inch models leap
straight to Intel's Skylake
architecture —but that's
likely tobe at least a year
away at best.

So, it's easy tobe
forgivenif you think this
all sounds underwhelming

¢ andalittleunderdeveloped
¢ for something that should

have moved on after
almost ayear. Butit's by
far, not the whole story by
any means.

We looked at the 2.2GHz
version only, so couldn't
test the new AMD Radeon

: ROM370X graphics, but we
¢ were very pleased when

comparing its benchmark
results against the 2.5GHz
version from last year,
which had a discrete
graphics processor in

the form of an Nvidia
GeForce GT 750M with

: 2GB GDDRS5 memory.

This new model’s

. graphics benchmarks are
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down onlast year's 2.5GHz
model, which you'd expect

. given its Intel Iris Pro GPU.

For example, frames per
second in Unigine Heaven
4.0weredown from 11 to
7.5, but in our Arkham City
tests, the frame rate was
slightly up from 46 to 49,
yetdown a fractionat 19
rather than 23 when

: runningat the display’s
i nativeresolution.

Elsewhere there are
some clear wins.
Blackmagic's Disk Speed
Test brings to the fore
Apple’s claim that the flash
storage in this new model
isupto 2.5 times faster,

i delivering sequential read
i speeds of up to 2.0GBps (we

recorded nearly 1.8). Write
speeds were in the region
of 1.2 times faster — still
very pleasing.

CPU performance was
alsonot far from last year’s
2.5GHz model, only really
losing out on single-core

performance. As for
¢ batterylife, we gained an

Verdict

extrahourinour
streaming test, whichis

. nottobesniffedat.

Allthisaddsuptoa
machine that'sbeen
slightly tweaked to eke out
every last bit of
performance from
components that are
looking alittle aged.

M Christian Hall

Features . 0.0.0. 0
Performance k%%
Value L.0.0.0

It seems like this MacBook hasn't really
moved on, but tiny tweaks ensure it's
still a great machine.

ok ke k
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So sleek, so stealthy, so good.

SUSis well known
forits high-end
componentry. Yes,
itcancomeata
premium, but it's often
money well spent if you're
looking for feature-rich,
reliable products. So, does
TUF's latest X99 Sabertooth
board hit that mark? Oh yes.
Since launch ASUS's TUF
brand has focused on two
things: reliability and
consistency. And, although
the RoG and Workstation
series still exhibit these
traits, it's hard toargue with
TUF'sreputation for being
the workhorse of the breed.
This board looks
spectacular, hiding the vast
majority of the all-black PCB
under the thermal armour.
This gives the Sabertooth an
incredibly clean look.
Internally, the board
supports tri-SLI and
Crossfire, thanks to three
PClIe 3.0 lanes (for 16x16x8
or 16x8x4, depending on
which monster youpluginto
that 2011 socket). This gives

32 www.apcmag.com

you enough graphical
horsepower tonot batan

i eyelid when staring down

thebarrel at our eternal
enemy — frame rate. For
storage, there's support for
M.2 PCle. Additionally,
there'saccess toone SATA
Express connection
alongside eight standard
SATA 6Gbps ports. What's
insaneisthe fact ASUS has
managed tocram 11 fan
headersacross this board.
But then that's something
we've come to expect from
ASUS. With offerings such as
Fan Xpert IIand the TUF ICe
chip solution (allowing for an
additional 5 PWM controlled
fans), the X99 outstrips

i almost all of the competition

for cooling capacity.
ForrearI/0, there's four
USB 2.0 ports, four USB 3.0
ports and two of ASMedia’s
new 3.1 ports, allowing for
transfer rates of up to
10Gbps. Unfortunately,
there’'snomention of USB 3.1

¢ TypeC, something that
i wouldvebeenniceonsucha

high-end board. Audiois
handled with the standard

¢ 5.1 setupwe've come to

expect, with additional
optical output, whichis
separated from the rest of
the motherboard. It’s
supported by TUF's audio
tinkering to make sure
there'saslittle EMF
interference as possible.

Core featuresinclude
ASUS's current iteration of
Al Suite and UEFI BIOS, with
automated overclocking
features for the more
faint-hearted.

As for performance, we
overclocked our 5820K to a
respectable 44GHzat 1.3v
withrelative ease, and

¢ achieved some strong

benchmarks. The Sabertooth
also comes with accessto
TUF Detective, a specialised
USBportintherear/0,
allowing youtohook upan
Android device to monitor
your mobo inreal time,
similar to the RoG Extreme

¢ Front Base .This Sabertooth
i isimpressive.Its cooling

Verdict

ASUS X99 TUF Sabertooth

potentialis second tonone,
and certified with a five-year

i warranty, it certainly pulls

its weight. Aesthetically, it's
abeautyand we can't wait to
getitintoa proper build.
We'lladmit thatitisn't
cheap, but thenif youre
buying into the extreme
edition processors, youre
going tobe used to paying
that premium for reliability
(and potentially looks). If
you're after aboard that'sa
dabhandat gamingand
overclocking, plusa
dependable workstation, the
Sabertoothis definitely
worth your time. |

Features 1. 0.0.0.0.¢
Performance %%+
Value 1. 0. 0.8 1

Feature-rich; thermal armour; sleek and
sexy aesthetics; TUF Detective; huge
cooling capacity.

1. 0.0, 8. 0



More Screen. More Connectivity. More You.
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27-inch 16:9

© AH-IPS Panel

@ 1920 x 1080 Resolution
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ViewSonic VP2/80-4K

IPS plus 4K? Think bear. Think woods

ne day, everything

will be 4K. Well,

until everything's

8K.Or 16K. Actually,
there will be a point at
which further pixels are
pointless. Once you've
matched the visual acuity
of the human eye, well,
that's the end game.

The new ViewSonic
VP2780-4K enters the fray at
amiddling 27 inches. The
upside is that it looks
super-sharp.If youthoughta
27-inch panel at 1440p :
looked crisp, 4K on the same
panel size will absolutely
blow your mind. And yet, not
without pitfalls.

For starters, everything is
tiny with Windows running
atits default settings. So
tweaking the DPI setting to
make everything a bit bigger
islikely essential. But that
throws up its own problems.

Then thereareall the
third-party appsand
software that haven't been
optimised for multiple DPI
settings. And, of course, most
of the internet.

People tend to forget about
the latter, but very few web
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sites are properly coded for
multiple DPIs. It doesn't
matter so much on a small
portable screen. But on abig
PC monitor, those stretched

. bitmaps and jpegs can clash

with the super-crisp fonts.

Putitall together and we
still think 4K makes most
sense on panels well over 30
inches, where running
default DPI settings can be
done withreasonable
comfort. The other generic
4K conundrum involves

¢ gaming, or more specifically

the problem of pumping all
those pixels to the panelina
timely fashion. Essentially,
4K involves a scarcely
comprehensible eight
million pixels, all of which
have tobe pushed through

¢ thegraphics pipeline withall :
¢ theadvanced 3D processing

that now entails.

Anyway, 4K gaming is
possible, but only just. And
that's when using a high-end
graphics card or cards. As it
happens, thanks to that tight
pixel pitch, interpolated
resolutions like 1440p look

pretty good on the
¢ ViewSonic. In theory, you

could make do with 1440p
until truly 4K-capable
graphics cards become
affordable. That's your call.
You'llalso have to decide

. whether featureslike high

refreshrates of 120Hzand
more, or adaptive-refresh
technology are deal
breakers, because inevitably,
the 4K panel doesn't have
them. Even on the desktop,
60Hz screens suffer from
noticeable judder compared

. tothehigh-refreshbrigade.

So, thanks totherecent
explosion in monitor
innovation, finding a model
that packsall the features
youwant is tricky, going on
impossible. Want 4K, plus
120Hz, plus frame syncing?
Yes please. But it simplyisn't
available, never mind that

¢ thenotion of pumping eight

million 3D-rendered pixels
at 120Hz seems quite
preposterous right now.

Still, if the 4K aspect of the
VP2780-4K is problematic,
specifically at 27-inches,ina
broader sense, we've little
quarrel with the panel’s

quality. It's IPS and when you
¢ fireit up for the first time, it

Verdict

looks absolutely, positively
spectacular at factory
defaults. That's no doubt
aided by a proper pre-

. delivery calibration.

It'ssorichand vibrant
while alsobeing naturaland
not over-saturated.It'sa
tricky balance to strikeand
this ViewSonic absolutely
nailsit. For therecord, it
demolishes our objective
image tests, turningin
perfect white and black

. scales,immaculate gradients
i and super viewing angles.

If youre after a 27-inch IPS
4K screenrunning at 60Hz,
thisis mega. But unless
youTe a graphics or imaging
pro, we're just not sure you
need it. @ Jeremy Laird

Features 2. 0.0, ¢
Performance k%%
Value 1. 0.0.0.¢

Stunning IPS-plus-4K image quality;
all those pixels; nice chassis and stand.

1. 0.0, 8



The router can serve
as both VPN server
and client.

The Content Security Management uses

signature-based filters to block user access
to major business time wasters as well as P2P.

BROADBAND ROUTER
$460 | WWW.DRAYTEK.COM.AU

DrayTek Vigor2860ac

An affordable and secure small business router.

rayTek's new
Vigor2860acis
something of a jack
of alltrades.It'sa
VPN-capable security
router nominally targeted
at (and priced for) small
business, but it also
includes a number of
features that might appeal
totechnicalhome users too.
Let's start with the
hardware:it'sarouter witha
DSLmodem builtin as well
asan Ethernet WAN port;
there'sasix-port gigabit LAN
switch and triple-antenna
802.11ac wireless support up
to 1300mbps. The
combination of DSL modem
and WAN port is potent,
giving you options for future
connectivity —and the DSL
port supports both our
current ADSL standard as
wellas VDSL2, which is one
of the many possible avenues
that our new Multi-
Technology Mix NBN
network may go down (fibre
tothe node installations will
likely use VDSL, for
example). The two USB 2.0
ports on the router canalso
support a 3G/4G modem for

additional connectivity; they
support storage as well, with
file sharing via SMB or FTP
(but no DLNA media sharing).
Butit's more than just the

: generous port allocation that |

sets this apart from a typical
consumer level router. The
firmware is packed with
business-ready features:
virtual LAN segmentation,
multiple SSIDs, advanced
user controls, connection
load balancing and routing

¢ rules (if you have, for
i instance, both WAN ports

connected to different
networks), centralised
support for up to 20 wireless
access points, sophisticated
signature-based content and
application filters,
centralised VPN

¢ management and more. We
. particularly liked the ease

with which we could add
access points to the managed
network — it made setting up
adistributed wireless
network that much easier.
The VPN support is capable.
It canactasbothaserver

i and LAN to LAN client, with
© upto32tunnels connected
i atonce.Its support for PPTP

and IPSecis solid, but the
same can't be said for its
support for OpenVPN/SSL.
Sure, it supports SSL VPN,
butit’s clearly a tacked on
feature and disabled by
default. Indeed, switching it
on prompted the router to
giveusawarning thatit’s
insecure! Asyoumight
expect from a security
router, the user interface
isn'tas user-friendlyasa full
consumer router. In fact,

i there’snohandholdingatall,
¢ soif youdon't knowwhata

VLAN s, or load balancing,
andall that stuff about VPN
support sounds like
gibberish, this probably
(definitely) isn't the router
for you. The performance, we
were pleased to see, was very

¢ solid. We tested the wireless
i copy performance using a

Linksys WUMC710 client
bridge, and found the copy

speeds more than acceptable.

At 15m, through two plaster
walls, it had an average
throughput of 29.8MB}/s. For
comparison, in the same
environment, a Netgear

. D6300hit 27.7MB}/s.
i Ultimately, the DrayTek

Verdict

RECOMMENDS

Vigor2860acisavery
capable small business
security router. It has far
more sophisticated business
features thanyou'd normally

¢ expectat its price, and it has

capabilities that actually
might appeal to some
consumers, including an
integrated modem. There’s
evenaslightly different
model of the router — the
Vigor2860Vac — that has
integrated VoIP with PSTN

¢ failover.It does have
i shortcomings like itslimited

SSLand USB support, but if
you're prepared to facea
very technical interface and
play around with it, there’s
anawfullotunder the hood
here. B Nathan Taylor

Features 2.0.0.8.0
Performance k%%
Value L.0.0.0

An affordable security modem router,
including features you'd be hard pressed
to find elsewhere at this price.

ok ke k
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Super—fast SSD you can actually afford..

nce the SATA
bandwidth limit of
6Gbps was reached,
the hunt began for
aninterface that would
allow the continued
advancement of high-
performance SSDs. And
once it was decided that
using the motherboard's
PCIExpresslaneswas the
way to go, the world sat back
and waited for the expected
deluge of drives. Well, the
world still waits. The deluge
simply never happened.
The latest PCle-based
drive to hit the labs benchis
from Kingston, which has
quite cleverly covered both
format options with the new
HyperX Predator. It's
availableasaplain M.2
2280 drive that fitsina
motherboard M.2 (PCle)
socket. It canalso be housed
inahalf-height, half-length
daughter card, which slots
intoastandard PCle Gen 2.0
x16 slot for anyone with a
motherboardlacking an
integrated M.2 socket.

36 www.apcmag.com

The Predatoris Kingston's

. first forayinto high-
i performance M.2 drivesand

isavailable in 480GB and
240GB capacities, witha
960GB capacity drive
rumoured to be appearing
laterin 2015. At its heart lies
the latest Marvell 88559293
PCIe 2.0 x4 controller, which
looks after the Toshiba A19

i Toggle 19mn MLC NAND.
¢ The 480GB drive uses eight

64GB packages (four per side
of the PCB) to get its 480GB
capacity. Well, to be totally
accurate, its 512GB capacity
—the spare 32GB is used for
over-provisioning. There's
alsoacouple of Kingston's

¢ ownDDR31,600 512MB
¢ chipson each side of the PCB

for 1GB of cache.

Even though the HyperX
Predator uses the old ACHI
architecture, rather than the
latest NVMe design, and has
a PCIe x4 Gen 2.0 interface,
and not the much faster Gen

i 3.0, its performance still
. leaves all SATA-based drives
¢ floundering in its wake.

1491:-":«&:;5(:

erX

¢ these new M.2/PCle drives s

¢ and write performance for
i the 480GBdriveis

: 949MB/s for writes, a little
. lower but still pretty

fire, but 114MB/s for random
i writesisexcellent foran
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One commonly asked
question when it comes to

whether they're bootable.
Well, thanks toits on-board
OROM, the answer for the
Predatorisaresounding yes,
and on a wide range of
motherboards, which will
broaden its appeal.

Quoted sequential read

1,400MB/sand 1,000MB}/s,
respectively, while for the
240GB model its 1,400MB/s
reads and 600MB/s writes.

A quick blast of the ATTO
benchmark produced figures
of 1,477MB/s for reads and

stunning. The more
demanding AS SSD
benchmark produced a lower
read figure of 1.3GB/s, buta
better write figure of 1GB/s.
When it comes to 4K
random reads, the 33MB/s
isn't going to set the world on

Verdict
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ACHIdrive. The driveisno
slacker inreal-world testing

. either, taking just over two

minutes to copy a 30GB
Steam folder, the transfer
rate peaking at around the
530MB/s mark

Endurance figures for both
drivesisimpressive. The
TBW for the 240GBis 415TB,
while the 480GB drive comes

. inwith 882TB. Inthese days
i of 5-and 10-year warranties

for high performance drives
similar to the Predator,
however, Kingston's three-
year guarantee feels stingy.
M Simon Crisp

Features 2. 8.0.8.8.
Performance %%+
Value 1. 0.0.0.¢

A PCledrive for the consumer market;
form factor options; fast and easy to set
asabootdrive.
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Performance soothes the savage beast

ompared to some of

the SSDswe've seen

from Kingston,

we'll accept this
latest drive has some call
touse the HyperX
nomenclature.It's actually
impressively speedy, and
not just when compared to
some of its more pedestrian
stablemates. Put up against
Samsung's 850 EVO,
resplendent with its 3D
memory and in-house MGX
memory controller, this
Kingston effort managesto
keep paceand, in some
instances, actually
outperform it.

We've got to say, the thing
whichreally gives this latest
HyperX the performance
Kingston hasbeen cravingis
that eight-channel Phison
PS3110-S10 memory
controller. The last HyperX
SSD we tested was still using
theaging SandForce
controller, makingitan
effectiveirrelevance —
especially when the likes of
Crucial and its half-terabyte
MX100 drives were making
fools of almost the entire
industry.
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It's not the first Kingston
drive to pack a Phison
controller. The SSDNow 310
we tested a while back was
rocking an older version. It
was a version that definitely
wasn't going toset the
storage world alight, but in
therelatively affordable
high-capacity end of the SSD
market, it kinda made sense.
Speed in that sectorisless
important than capacious
data stores.

For the HyperX brand,
though, paceis paramount.
And here the current Phison
controller, coupled with the
19nm Toshiba MLC NAND,
delivers performance that
almost putsit ahead of even
the 512GB Samsung 850 Pro.
Compared with the similarly
priced 250GB 850 EVO, this
Kingston takes the plaudits
interms of the peak and
average sequential
benchmarks.

It'salittle behind on the
random 4K read/write
speeds, but not by much. It's
certainly up there with the
main contendersin the SATA
6Gbps world. But yes, we're
still talking SATA. NVMe

drivesremainrarer thana
non-cynical tech journalist
—both the Samsung 850
drives and this latest
Kingston are bumping their
heads against the limits of
the interface. Much as SSDs
have been doing since the
SATA 6Gbps interface met
NAND flash.

Where the Kingston drive
does show improvement over
the competing Samsung
drive isin the real-world file
compression and data
transfer tests. It's almost 20
seconds quicker on our hefty
30GB Steam folder transfer.

Butit's still slower than
thelarger S00GB Samsung,
withits greater parallel
performance, though we
don't know whether the
eight-channel Phison
controller will deliver the
standard speed hike that
now comes with higher
capacity. We'llneed to get
our hands on its big brother
to figure that out.

What we can sayis that the
latest HyperX SSD finally
offers genuinely competitive
storage performance, andin
aworld hobbled by the SATA
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interface, that's pretty much
allyoucanask for. Adropin
price would be nice, butit's
not exactly expensive.

But would we recommend
the Kingston over the
Samsung? Probably not.
Performanceis therein
spades, but the consistency
tests showit's alittle more
prone to performance spikes
than the 850 EVO when
reallybeing pushed. And
then there’s the warranty.
There’s still the longevity
fear with solid state, and
having the five-year, as
opposed to three-year,
warranty definitely inspires
confidence. Butit sureis
close. M Dave James

Verdict

Features L. 0.0, 1
Performance %%
Value 1. 0.0, 8.1

Speedy Phison controller; good
value; impressive real-world
performance.
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GAMING STEERING WHEEL

$219 | WWW.THRUSTMASTER.COM

Thrustmaster Leather

28 GT Wheel Add-On

Hand-stitched leather hasn't looked this good since Desperate Housewives.

hile the sight of

afake steering

wheel clamped

in front of your
monitor could be seduction
suicide, fear not, as this
wheelmayaswellbe an
aphrodisiac, exuding
quality from its hand-
stitched leather and
2mm-thick brushed-metal
center panel.

Six buttons and a D-pad
provide plenty of control,
plus there's amanettino dial
for ataster of what life
would be like behind the
wheel of a Ferrari 458.
Thrustmaster’s dialis more
show than go though, with
anair of abudget 1990s
stereo, rather than
Maranello's finest.

Otherwise, you'll be
hard-pressed to find any
quality flaws. Despite
weighing just 1kg, the wheel
is fitted with substantial
13cm-long metal paddle
shifters, so there's no excuse
for missing a gear shift fora
fast getaway. The buttons

i arerated towithstand over
¢ 10million hits, and the

i 28cm-diameter wheel gets
: aninner steel hoop for

strength and better force
feedback transmission.
Trouble is, you can't just
fling this wheel about in
mid-air and expect things to
happen. You'llneed a T300,

¢ T500, or TX-seriesracing
i systemtouseit, and since
i thesealreadyincludea

wheel, your bank balance
isn't going to be happy, with
compatible setups starting
ataround $300.
Atleastyou'llbe able to
attachand remove your
leather-bound beautyinno

¢ time, courtesy of
. Thrustmaster's Quick
i Release system, right?

Well, rather than a simple
locking clip mechanism,
such as youmight find
attachinganF1 car’s
steering wheel, here you'll
need to tightenalarge

i plasticnut instead. No big
. deal, if only the nut didn't
i nestleintheannoyingly

tight gap between the
i back of the wheeland the
{ motor unit.

But once everythingis
ready and you can put pedal
tometal (well, plastic), it all
comes good. Whichever
racing system you mount the
Leather 28 GT to, TM’s
excellent force feedback

¢ motorbringsittolife. There's :
¢ acolossal 1,080-degree max
¢ rotation, plus dual belt drive

for near-silent force
feedback, and contactless
magnetic position sensing
for max rotationaccuracy
and increased longevity. The
result is superbly strong and
communicative feedback,

¢ withnone of the usual gear
; grinding that lesser wheels
i canproduce.

Such advanced internals
doneed tobe kept cool by
means of a fan,and
unfortunately thisis far
from silent. It’s certainly not
going to overshadow your

i racing, butit'sloud enough
. topartly undo some of the
¢ effort that went into making

Verdict

the motor drive so smooth
. and quiet.

Of course, the TM Leather

28 GTisn't to blame there,

but it's not off the hook. This
isundoubtedly a great wheel,
butit's also essentially the
same as what's included with
Thrustmaster's T300 Ferrari
GTE setup, only you get to
grip leather rather than

: rubber. If you could spec your
i ownmotor/wheel/pedal

combo, then it'd make sense,
but splashing this much cash
to get a second wheel purely
foradifferent textureisa
little overkill.

M Ben Andrews

Features . 0.0.0.
Performance k%%
Value L.0.0.0

Top quality materials and build; plenty
of controls; multi-system compatibility.

1 8.8, 8
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SMARTPHONE

» latest reviews

FROM £999 (32GB) | WWW.SAMSUNG.COM

Samsun
Galaxy

The new Android standard.

nownbymanyas

the flagship

Android phone, the

latest handsetin
Samsung's Galaxy S series
needed to come out of the
gate swingingin orderto
keep the well-received
iPhone 6 at bay.

Enter the Samsung
Galaxy S6 —anincredibly
powerful smartphone with
animproved build quality, a
magnificent displayand a
great camera. Finally
ditching the uninspired
plasticbody seenin
previous models for ametal
frame with a glass backing
(albeit with iPhone 6-style
plastic strips, to ensure the
antennas and radios work
correctly), the Samsung
Galaxy S6 instantly feels
like a premium device.
While the phone's design
may have taken the iPhone
challenge all too literally
(our white model looks
remarkably like a white
iPhone 6 at first glance), the
rest of the phone is pure
Samsung. Its stunning
5.1-inch Super AMOLED
display takes the crown for

40 www.apcmag.com

Verdict

¢ sharpest screen on the

market, witha 1,440 x 2,560
pixel count that matches
previous title-holder, the
Galaxy Note 4, but improves
on it with its PPI count (577).
In terms of performance,
the Galaxy S6 is a monster,

¢ onlyslightly outperformed
i inourbenchmarks tests by
its flashier cousin, the S6

Edge.It'sbacked by a
whopping 3GB of RAM and
an Exynos 7420 processor
that packs four 1.5GHz and
four 2.1GHz cores, making it
the fastest Android phone
currently available. If

. there's one major drawback,
i it'sbatterylife —the

Samsung Galaxy S6 lasted
just under 7 hours in most of
our drain tests, making it
one of the least energy
efficient handsets around.

B Stephen Lambrechts

Despite its sub-par battery life,
the Galaxy S6 is the best
Android phone to date.

1. 0.0, 8. %

Vv
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RECOMMENDS

SMARTPHONE

FROM £1,149 (32GB) | WWW.SAMSUNG.COM

‘Samsun
Galaxy §6 Edge

It's edgier, but is it better?

hile the
standard
Samsung
Galaxy S6 could
be accused of aping the
design of Apple’siPhone 6,
its edgier alternate
version, the Samsung

¢ GalaxyS6 Edge, is entirely
¢ unique.

Think of the S6 Edge as
the greaser kidina 1950s
movie whorocks up to
school wearing a leather
jacketand carryinga
switchblade —it's flashy and
full of style, but it gets hot
easily and, if you're not

. careful, it feels like it could
i cutyou. (Yes, that'saslight

digatits sharper metal
frame, which makes the S6
Edge less comfortable to
hold than the standard
Galaxy S6.) Internally, the
56 Edge is practically the
same as the regular S6,

¢ thoughitsbatteryis 2%
¢ bigger thankstoits

relocated SIM-tray. The
phone’s curved tempered
glass makes it look thinner
than the standard option,
butit'sactually 0.2mm
thicker. It's also 6g lighter,

Verdict

¢ due tohaving less metal on

its body. The curved screen
provides some additional
features, though none of
them are anything to write
home about. Time can be
displayed while the phone's
asleep, and you can flick

¢ 'People Edge’ mode out from
i theright side of the screen

torevealup to five
designated contacts (though
this feature could've easily
beenincluded on the
standard S6). You can also
see the edges of the screen
glow in colours assigned to
specific contacts while the

. phoneisfacing down. Still,
i none of this stuff really

justifies a 15% price hike
in our eyes, so you're going
tohave toreally love the
design to be willing to
cough up the extra cash.

B Stephen Lambrechts

Aesthetically unique, but we're
not sure the design is worth the
higher cost.

Yk kk



COLOURSENSOR

US$349 | NIXSENSOR.COM

Nix Pro

Colour Sensor

Discover the precise colour
of real-life things. Sort of.

fyouwanted to figure
out what colour a pixel
inanimageis, you
could use the
eyedropper toolin
Photoshop to grab its recipe.
But if youwanted to figure
out what precise colour
somethingisinreallife,
youhad no such luxury.
Untilnow.Ish.In theory.
This peculiar, enigmatic,
vaguely diamond-shaped
device, about the size of a
disappointingly small
cupcake, connects wirelessly
toaniPhone and when you
pressitagainsta colour, it
reads it and sends it to your
device —defining its RGB,
CMYK, hex and CIELab
values. You can save it,
compare or share it by email
or on social media. So faras
it goes, it seems to work, even
if the app feels a bit
unfinished. We agree with
Nix that in part because the

sensor is enclosed you get far

Verdict

more accurate results thanif
you used a standalone
smartphone app which relies
onits camera, evenif the
design of the Nix means the
colour youre scanning has to

. beonaflatsurface. We

worry about accuracy,
though —not having any
objective way to measure or
calibrate itsresults —and
thus we have some concerns
about who thisis for. It's easy
toassumeit's for creative

i pros,butit can't be calibrated
i intoa colour workflowand
. isn'tintegrated intoasystem

such as Pantone. The
concerns over pro-level
accuracy mightbe fineina
product costing $100, say
—something for hobbyists to
have fun with —but thisis

¢ almost four times that. A
. previous version converted
i sampled colours to paint

swatches, which could be
handy, but that's missing
from the current version. |
Christopher Phin

Promising, but expensive - it's not
calibrated to a trusted system, and
we can't easily test accuracy.
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. Windows

FileMaker Pro 14

The stalwart database software gets foes

a youthful revamp.
$329 ($196 UPGRADE) | FILEMAKER.COM

Believe it or not, Apple subsidiary FileMaker
turns 30 this year, and the latest version of the
venerable productivity solution proves that, like
wine, some things only get better with age
FileMaker Pro 14 continues a recent trend of updated
interfaces following the introduction of Launch Center, which
streamlines the appearance of favourite or recently-opened
files. Solutions can now be assigned one of 29 colourfulicons,
or have custom graphics applied. The approach hasbeen
implemented across the FileMaker universe for a consistent
look and feel on Mac, Windowrs, iOS, or web browsers.
Likewise, the Starter Solutions feature introduced with
version 12 hasbeenredesigned, with 16 layouts that also
work on WebDirect and mobile. This makes it far easier for
novice users to get up to speed with ready-made templates for
contact, invoice, inventory, project, or event management
databases. WebDirect (FileMaker's tech for running Solutions
directly in your web browser) has also gone mobile in this
version, allowing tablets to run desktop solutions on Safari
foriPad, or Chrome for Android. (Chrome for iOSisn't
recommended, and didn't work so great in our tests.) We found
the print options to be less robust, there are a few limitations
involving container fields, and many dialog boxes haven't yet
been touch-optimised, but the experience was otherwise

uGet 2.0

FREE | UGETDM.COM

' uGet is a cross-platform and open source download
manager available on both Windows and Linux. This isn't a
dedicated BitTorrent client — just one for straight web downloads
— and it has a whole host of distinguishing features. (While
BitTorrent is a standalone technology combining tech and
social/sharing elements, a regular download manager is a less
social beast and more technical.) Before the peer-to-peer era of
downloads — when broadband internet connections were in
their infancy — download managers were extremely relevant

for everyone who needed to control data usage and special
timeframes with lower data rates. Today those issues are still
relevant for those that have to use a mobile broadband paid
subscription, or just want to make sure that they can resume

their downloads if they happen to break halfway through. If you
frequently need to download a lot of massive files, your standard
web browser isn't the best solution, but a standalone app can

do the job better. uGet is a lightweight, open-source download
manager with advanced features. It can put files in a download
queue, pause and resume downloads and has advanced category
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quite smooth. WebDirect is also now up to 25% faster at
running many web-optimised layouts and you'll feel the
difference; an overhauled toolbar offers finger-friendly tap
targets for mobile devices, and menus that slide in or out and
automatically collapse or expand when the device is rotated.
Other interface improvementsinclude a new button bar,
buttonicons, and in-field labels, along with a colour palette
coordinated with the selected theme.

Switching to mobile is more seamless, thanks toa new
look for the free FileMaker Go 14i0S app and the ability
tolaunch solutions in fullscreen mode. There's also more
control over video or audio playback (which can now be done
from container fields). Thisis a significant refresh for the
veteran software that unifies the experience across desktop
and mobile.

J.R. Bookwalter

R -oER
S r—
- T gt 1 n
102170 MINE TR MR (ORI DOGLT A T |
| . bl B e b Ak 0

management. uGet also has FireFox Integration via a FlashGot
extension, clipboard monitoring (it looks for URLs there) and
batch downloads. The client supports a host of protocols too,
including HTTP, HTTPS, FTP, BitTorrent and Metalink. It can

also be controlled remotely using the command line or work
without notifications in Quiet Mode and use Proxy credentials
and limit the number of connections and more. Downloads
can be organised into categories, which are helpful for filtering
items when you feel you have too many of them. It's a good
download manager for those who need an advanced and mature
application — whether you're running Windows or Linux.
Alexander Tolstoy



GGhostnote

Make notes on anything and keep
them discreetly tucked away.

$12.99 | WWW.GHOSTNOTEAPP.COM
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- CleanMyMac 3

$39.95
WWW.MACPAW.COM

The third iteration of MacPaw'’s Mac
cleaner is here and includes several
much-needed improvements and
features. There’s a new menu bar icon
to offer convenient access to the main
program, as well as a quick summary

of drive space, memory and Trash. The
main interface also gains an optional
dashboard view with a detailed
breakdown of key stats. The program
includes six cleaning tools and five
utilities — four of which are new to
version 3 (Mail Attachments, iTunes
Junk, Maintenance and Privacy). There’s
little ground-breaking here, although
we like the new Maintenance tool’s
promise to fix application errors and
optimise your disk and search index.
One criticism of past versions is the fact
it's too easy to scan and clean up with
the two-click Smart Cleanup module.
It's a risky approach that may result in
you accidentally deleting a critical file or

Mac Terminal trick: How to list your apps

MAC TIPS Sometimes it's handy to list all the apps on your Mac. Here's a quick way to do
it using Terminal.

Netflix is testing ads, but only for its own shows
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Ghostnote is a Post-it-style

app withadifference.

Instead of littering your

Desktop with notes, it's
made them context-aware. You can
apply them toa document, folder or
dozens of supported apps.

When runningitsiconsitsinyour
menu bar. Click on it while inan app or
with a folder or document selected and
an empty note drops down. Text in notes
canbe formatted, including making it
anordered list or bullet points. And you
can add tasks with tick boxes next to
them. Note colours can be customised
and detached from the menubar so they
float on the desktop. In some apps, you
canadd notes toindividual documents
and, in Safari, to specific web sites. It's
not always the most intuitive app,
however. By default the feature that
allows you to add notes to documents
and foldersisn'tactive. If youclickona
file or folder in Finder, you'll only be
able to add a note to Finder as a whole.
To add support, you must click on the
Ghostnote menubar item, click the gear
wheel and choose Install Document
Support. On the plus side, the use of
icons at the bottom of notes means
you're never in any doubt about what
eachnoteisattached to.

Kenny Hemphill
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setting. While CleanMyMac 3 does a better
job of providing explanatory notes for

each cleaning tool, it still doesn’t make it
mandatory that you review what it’s found
before going further. This is especially
important considering no fail-safe
mechanisms are provided. CleanMyMac 3 is

Ca slick, fast app that will clean your Mac.

But the lack of an undo tool or backup
protection makes it hard to recommend
to the very people it's targeted at: less
experienced users who want a simple,
quick and safe cleanup tool.

Nick Peers
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' App Store »

perlapse
rom
nstagram

Instagram’s i0S-exclusive time
lapse app

FREE | TINYURL.COM/04CRGPZ

Want to make effort-free time lapse videos?

Well you can put your GoPro away — Instagram's

free app Hyperlapse has an interface simple

enough for anybody to create smooth and speedy
videos with a few taps of ascreen.

Hyperlapse presents the user with a full video screen and
two buttons — a smaller one to switch to the front camera
(dubbed Selfielapse) and a bigger button to start and stop
recording. Once you've finished, simply choose the speed you
want the video to run at (from 1x up to 12x). When you're
ready, share your Hyperlapse video to Facebook, Instagram
and more.

Stephen Lambrechts

B Spak
- FREE | READDLE.COM

< pm

The only third-party email
app thus far to really make
us sit up and take notice.
Featuring a comparable
unified inbox approach, Spark
emphasizes smarter email, rather than
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Air Display 3

$14.99 | WWW.AVATRON.COM

~~. A AirDisplay 3 and its free Mac-based host turn your
= iOS devices into additional screens, expanding

your workspace. Installation on the Mac requires

areboot, but connection is simple. Attached
displays can be zoomed and rotated; we found the latter
switched the setup to mirror mode, but this was easily fixed.
Usefully, Air Display 3 has Retina and HiDPI options. The
former usually makes for small, fiddly interfaces, but the latter
provides a pin-sharp second display. On Wi-Fi, responsiveness
is poor; menus half-fade and stay put, and graphics “tearing”
is commonplace. Therefore, to use the second screen for
anything beyond housing static reference, connect via USB.
Avatron claims this leads to “no perceptible lag,” though we
saw plenty of it in our tests, but the responsiveness was much
improved. Unfortunately, the custom iOS keyboard “pushes”
the screen upwards when activated — it'd be better as an
overlay. (The screen behind can be moved with a two-finger
drag.) This latest release also adds Air Stylus, which can turn
your iPad into a kind of graphics tablet so you can draw with
a stylus directly into compatible software in mirrored mode.
Pressure sensitivity is supported, a boon for artists, but we'd
still prefer dedicated kit in a studio set-up. A decent upgrade
and worthy of consideration to get more use out of dormant
iPads, even if lag remains an issue. Craig Grannell
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in line with the rest of the inbox. Important messages can also

be pinned (Spark’s version of flagging) at top to keep them front
and center. The natural-language-based smart search works well,
but Spark’s “smart” notification system isn't quite as intelligent

— at least not initially. There are other features Spark absolutely
nails: it’s one of the most customisable email clients, allowing
users to tweak which “message cards” show up in its sidebar and
handy pop-up widget — for example, results from saved smart
searches, specific IMAP folders, or a basic calendar view. It's pretty
solid for a 1.0 release, scoring bonus points for its ability to save
emails as a PDF file, send or save attachments to a variety of cloud
services like iCloud, Dropbox, or Evernote, and full voice dictation
for longer replies. Spark hasn’t kicked Apple Mail off our dock
quite yet, but it’s already neck and neck with Microsoft Outlook as
one the best third-party email apps around. J.R. BOOKWALTER
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Google Photos

The best photo backup app, with unlimited
storage for images and videos.

FREE | TINYURL.COM/OXCPVL5

It's Google to the rescue
once again, with another
fantastic (and free) cloud-
based service that gives
users unlimited backup storage for
their entire photo collection, solong
astheydon't mind reducing the
quality of their images a little.

If youdon't like the sound of that,
Google Photos offers 15GB of full
resolution image storage, which sounds
quite alot smaller than ‘unlimited’, but
isactually three times as much as
Apple offers onitsiCloud service.

Unclouded

FREE WITH IAP | TINYURL.
COM/APC418-UCLOUD

i uploading your pictures from each one

Best of all, it'll also auto-tag and
organise your library, saving youa
mountain of time in the process. It also
works across all of your devices,

so you'll always have your memories on
hand. Admittedly, Google Photos'
backup process can take a fair while, so
it'sa good idea to startit up and put it
aside while it does its thing. Google
Photosisagreat optionif younever
want to worry about losing your
precious picturesagain.

i StephenLambrechts

Saturday, 20 Sep 2014

Android Device Manager
FREE | GOOGLE.COM.AU/ANDROID/DEVICEMANAGER

Whether
it's using

.! g4-2014-sati-report.pdf

Dropbox

to backup
your Android’s photos E
or checking a work
document through
Google Drive, for many - T
of us, cloud storage —=

has become an integral
. Se Shot 2015-03-25 at 8.49.36
aspect of using our HRE s shor a‘
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smartphones. But cloud
storage space is limited
and if you're jumping
between multiple
services, keeping an eye 4 o 0

of how and where you're

storing your documents,

photos and videos can become a real chore. Unclouded aims
to be a central hub for all your cloud accounts, giving you

a single spot where you can manage your data and ensure
you're not unnecessarily doubling up on anything, even
when you're offline. It has a simple graphical layout that

will display pooled information from all your cloud services
and an intuitive menu to look more specifically at individual
services or the distribution of specific file types. There's also
the option to pay for additional features (like a security pin
and different themes) but the free version of Unclouded
offers all you really need to keep your clouds from turning
dark and foreboding.

Joel Burgess

Office Lens 20150413-110246.jpg
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If you're as reliant on your smartphone as we
are, losing it is a big deal. There are a few apps
that help safeguard against losing your Android
(Cerberus, for example — cerberusapp.com),
but Android Device Manager offers the most simple way of
doing it — not to mention the fact that it's made by Google.
Just download the app, log into your Google account and
make sure your Android’s location settings are turned on.
Then, whenever you need to, you can use the web interface
to see where your device is, set it to ring, lock it using a new
password and even display a contact number on its screen.
The remote ring volume will be as loud as your device can
muster, even if the smartphone was set on mute and the
browser-accessed device locator should generally get you
close enough to
Gosdan “=hearitringing. As
I s == alastresort, you
fy E XT1092 can also wipe
A Lecation unavailable i OUl Android
o A .
B Last onling 16 June 2015 so thieves can’t
' " get at your
data — a pretty
U & X U powerful option
Ersst for something
you can set up in
e Lo under a minute.
o e, Joel Burgess
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WhatsApp

The modern MSN Messenger can

now talk.
USs1A YEAR (FIRST YEAR FREE) | WHATSAPP.COM

0 This popular

e instant
messenger app

was purchased by
Facebook earlylast year for
atidy US$16B and promised
tostartrolling out voice
calling features soon after,
across all compatible
platforms. By March 2015,
the company had ticked off
voice calling compatibility
for abroad list of Android
devices, with i0S updates
following soon after.

And now Windows Phone
users can finally enjoy the
fruits of WhatsApp's web
calling update too.
Considering one of the best
aspects of this web
messenger is the group
messaging function and that
the call features only allow o
for one-on-one conversations,
the new update also brings
with it the added ability to
send recorded audio
messages to your group.
WhatsApp already offered a
raft of unique features that
let yousend custom
automated responses (“Can't
talk my phone is about to die”,
for example) or your GPS
location onaninteractive
map, so even though it costs
USs1 per annum (after the

Flipboard

FREE | FLIPBOARD.COM

Flipboard is a
modern-day
personalised social
media magazine
that plugs into all your social
accounts and presents the most-
relevant news in a slightly more
visually-appealing way than
your average RSS reader. On top
of allowing you to plug into your
social streams you can follow
individuals on Flipboard (much

Here Are The Weapons Of The New
Cold War

™ Popular Science

Warriors Win NBA Title: Pictures

What is Snapchat? CEO Evan Spiegel
explains it all for parents

Just trying out what's app an WP

first free year) the new audio
featuresare a welcome icing
onanalready desirable
app-cake. Joel Burgess

like on Twitter) and feed web =

sites into a news reel. From here [ & 8 a0 2]
you can share, like, comment on

or clip articles and add them to a curated magazine that you
can read later. It's picture-heavy layout makes it great across
its extensive range of compatible devices, but due to its
beautiful design we definitely prefer it on the bigger tablet
screens. There's no doubt that Flipboard is borrowing from

a number of app styles (say, Evernote, Reader and Twitter for
example) and generally having such a sprawling lack of focus
results in a slightly confusing application. But Flipboard
seems to juggle these influences and produces something
useful overall, even if that ‘something’ is slightly harder to
explain than your average app. Joel Burgess

Videoshop

FREE | VIDEOSHOP.NET

With editing apps

- forsmartphones, et

‘ g there’s a delicate -
compromise struck :

between the number of editing Q

L
features and the simplicity
of the app overall. Too much
either way and you end up with
something completely useless
or, conversely, overly time
consuming. In terms of features,
Videoshop really pushes the
envelope. The app includes
enough ways to edit your
imported or in-app videos to
genuinely justify a $2.49 price tag for the iOS version. What's
better is that it's currently available on Windows Phone for
free, and the devs have managed to make this full-featured
version so intuitive that your can easily prod your way through
a sophisticated level of video editing effects. Videoshop lets
you overlay text, verbal narration and music, as well as trim
clips and add transitions between them, resize and rotate
footage, apply filters and manually tweak colours — you can
even add banners that slide into frame like a news report. The
fact that you can do all this with drag and drop elements and
then save or upload straight to YouTube makes it an appealing
app for anyone interested in video creation. Joel Burgess

BREAKING NEWS
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Sittorrent

Stay private.

FREE | WWW.QBITTORRENT.ORG

Torrers Creatice Tool

Torreet fils creation
File or folder to add to the torrent:

“Total watss fithis sassion:
Glckal raticr
Tatal peer connections:
Cache itatisties
onad cachy Hits:
Total buffers size
Perfermance statisties
wirine cacke overload:
Biead cache overload:
Qod 1O jobs:
eI T ) Qe i

Puce size: (25608 = | ) Mete Tou! queed size:
Private fmvont be diatritsted on DHT network if enabled)
St seesing alter cretion

he open source BitTorrent client qBittorrentis
available for all major operating systems, but
particularly Linux, where gBittorrent claims tobe
the closest counterpart to pTorrent.

Ithas a classic user interface, with the current torrent
downloads in the main view and a functional sidebar with
status, labels and a trackerslist. The simplest way to use
gBittorrentis to offerit a.torrent file, either by selecting a
downloaded local file, or pasting an URL, and you can do both
actions from the application toolbar. However, gBittorrent
offers many features for advanced users. For instance, it
supports almost all BitTorrent extensions, including DHT and
Magnet/BitComet links, IPv6 addresses, uPnP and NAT-PMP
forwarding (if you're behind a router), IP filtering, Ajax-based
web interfaces, torrents sorting, queuing and more. The
handy torrent search feature is very welcome as it enables
you to make search queries across a wide range of supported
trackersright inside gBittorrent. Users can also create new
torrents themselves, thanks to the built-in wizard.

The new 3.2 version brings various fixes and improvements
to the GUI, which can now be compiled against the Qt5 library
(Note: the version in the screenshots is still on Qt4).
Downloaded files are highlighted in Dolphin, Konqueror and
Nautilus now and there’s also a new ‘Finished'status for
downloads. There's also a new .service-file for Systemd (for
using gBittorrent in noX mode), which supports downloading
filesinto network locations and tons of various fixes. The
application fits wonderfully into any desktop environment
thanks toits streamlined Qt4/QtS interface and clean design.
It can also be configured for continuous downloading instead
of simultaneous mode, which is of great benefit for any user
who is on alow-speed connection.

Getting gBittorrent is pretty easy —just look at your
distro's repositories and find the right package. There are
Ubuntu and Mint packages in the dedicated PPA (gbittorrent-
team/gbittorrent-stable). You can also surf OpenSUSE OBS or
Arch’s AURto find Qt5 builds for a seamless installation.
Alexander Tolstoy
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Lollypop

FREE | TINYURL.COM/OJDXH8G

No, this is not mobile operating system, Android 5.0, but a
music player with a very similar confectionery-based name.
It's designed to fit just right into Gnome or any other GTK3-
based environment with its clean design and large spaces
between controls. Lollypop uses parts of Totem for parsing
tracks metadata, creating playlists and playing from versatile
media sources.

When the application is started for the first time, it
automatically adds your home directory to its database
and starts rustling your hard drive, so expect to wait for a
while if your music library is very large. Lollypop manages
your music collection with a focus on dynamically updated
playback statistics. On the left pane, you'll find a set of
categories, such as Popular Albums, Recent Albums, Random
Album, as well as static All Albums, Radios and Playlists.

The last two are placeholders for user-created content
as Lollypop doesn’t come with a predefined set of network
radio sites. Lollypop also benefits from modern GTK3
features, which enable you to change its colour scheme on
the fly.

There's also the Party mode button, which shuts the lights
down and turns the Lollypop window a dark shade of grey.
The Gnome guidelines advise developers to use auto-lookup
of the music library in the background, but Lollypop also has
a dedicated Update music button (found in the Tools menu,
in the far-right icon of the toolbar).

Album art is another feature that’s supposed to be
maintained manually, just select an album in any of the
appropriate categories and then left-click its cover area.
Lollypop will fetch the album cover art and will usually let
you choose one from several variants.

Despite being simple to use and not excessively
overloaded with features and options, Lollypop respects
users’ control of their music collections. Give it a try on
your stylish GTK3-based desktop, and maybe you'll find
that Lollypop will fit in better for you than Gnome Music
and several of the other players. Lollypop is available pre-
packaged for Arch, Fedora, OpenSUSE and Ubuntu/Debian.
See the project’s website for details.

Alexander Tolstoy
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MICROSOFT'S BOLD NEW OS FOR PCs, TABLETS &
SMARTPHONES HAS FINALLY ARRIVED...SOIS IT ANY GOOD?

MICROSOFT
LAUNCHES
WINDOWS 10
Almost 20 years
after Windows
95 changed the
world, Microsoft
is back with
Windows 10

- but has the
world changed
too much?

HOWTO GET
THE FREE
UPGRADE
Confused

about how the
free Windows
upgrade will
work? You're not
alone.

WINDOWS10'S
NEW OLD
START MENU
Microsoft has
heard the roar of
disapproval and
the Start menu
has returned.
How does it
work?

WINDOWS10'S
LIGHTER,
FASTER
BROWSER

It wouldn’t be a
new Windows
OS without a
new browser.

WINDOWS 10:
UNDER THE
BONNET

What are the
big-but-invisible
changes for
Windows 10?

WINDOWS 10
TWEAKS

& SECRETS

Get ahead of the
pack with these
mods and tricks
for Microsoft's
new OS.

YOUR QUESTIONS ANSWERED: WHAT'S NEW, WHAT
WORKS (AND WHAT DOESN'T) + SHOULD YOU UPGRADE?

WINDOWS 10:
THEREVIEW
It's loaded with
changes, many
improvements,
but still the
odd feature
that makes us
wince... plus
some important
unanswered
questions.

www.apcmag.com 49

am el = fé

N a =~



WINDOWS 10 IS HERE! BNsgip]

[~

Mail

s detaal ko, Merbel nes oul
moee negatiations with Greece

Play and Explore

O et
8 -
Music Movies BTV

Nike's Krioht stiepping down  Lske

Rewbers « 50 menules &

Hore Weathes

Ask me anything

Microsoft

Gt Started

desktop. [

launches Windows 10

The new Start menu combines

lists and tiles but stays on the

ALMOST 20 YEARS AFTER WINDOWS 95 CHANGED THE WORLD, MICROSOFT IS BACK WITH
WINDOWS 10 — BUT HAS THE WORLD CHANGED TOO MUCH? EB/ARENR7NI=SE bl [C N N0 NI:=

A R Aot ()

t'shard tobelieve but come this

August, it'llbe 20 years since the

release of Microsoft’s game-

changing Windows 950S.Anda
game-changer it was, turning the PC
from a business and enthusiasts'box
of tricks into the device all of a sudden
everyone had to have. In that first
year, Microsoft sold 40million copies
of Windows 95 and the consumer PC
market took off.

Wind the clock forward to 2015 and
Microsoft is setting up, hoping to do it
all over again with the launch of
Windows 10 on July 29. However, this
time around, the landscape is all but
unrecognisable from those glory days
and the challenges are immense. The PC
has fragmented into a million different
devices where Microsoft is just one
brand clamouring tobe heard, its share
of the global smartphone market has
fallen below 3%, and hardly a week
seems to pass without some pundit
declaring PC sales are collapsing.

Adding toits dramas, Microsoft's last
Windows outing arguably did as much
toadvance the cause of smartphones as
the phones, themselves. The decision to
kill off the Start button seriously
underestimated how important this
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feature was to millions of users. While
geeksand Windows fans learned to love
the new Start Screen, the backlash
likely kept many consumers hanging
onto their ageing Windows 7 systems,
hoping that sanity —and the Start
button —would one day return.

WINDOWS EVERYWHERE — MK I
In Windows 10, Microsoft is aiming to
cover all of these issues, but the
company's prime target is this
fragmented computing landscape. The
company tried to lasso it with Windows
8, but with the market even more
fragmented this time around, Windows
10 hasan evenbroader remit, gunning
for desktops, tablets, smartphones,
Microsoft's new HoloLens, the new
Raspberry Pi 2, Internet of Things (IoT)
devices and even the computationally-
diminutive Arduino microcontroller.
In other words, just about anything
that computes.

It's being made possible by a major
overhaul of the Windows codebase and
the creation of what Microsoft calls the
Universal Windows Platform (UWP), a
basic set of programming access points
or ‘interfaces’ common to all versions of
the new OS. The biggest benefit of UWP

will be ‘universal apps’, apps with a
single codebase capable of running on
many of those devices.

In fact, app developers are amongst
the biggest winners in Windows 10
—and not just Windows app coders.
Aside from the universal apps concept,
Microsoftisalso putting the final
touches on some special toolkits for i0S
and Android app developers to help
them port their apps to Windows Phone.
The potential here is enormous and
reportedly, gamemaker King has
jumped on board, trialing the
technology to port Candy Crush Saga
to Windows 10.

BACK TO THE FUTURE

But at the same time, Microsoft must
alsorepair the angst amongst Windows
7 users and that starts with the new
Windows 10 Start menu. Frankly, it'sa
tall order for it to appeal to everyone, as
Microsoft appears to have the new Start
menu trying to bridge the divide
between Windows 7 Start menu and
Windows 8 Start Screen.

The first thing Microsoft has right
this time is that the Start menu keeps
you on the desktop. Second, Modern Ul
apps cannow open as desktop apps.




Partly cloudy

Voice recognition tech
from Windows Phone,
Cortana, gets the nod.

Wingast-ditch bic

o Greece, urges “yes" ..,

Tunisia attack: gunman ‘trained
! hvterror netwark' - |

Windows 8 Charms are .
dead; inits place, the
new Settings applet.

Add the new Cortana voice-recognition
digital assistant parachuted in from
Windows Phone and while it might not
please everyone, this Start menu
certainly has features galore.

NEW GAMING

Gamers and game developers aren't left
behind either with some major
bodywork happening to Windows
gaming in the shape of new DirectX 12.
In fact, DirectX 12looks properly

impressive and should give game coding '

asignificant shake-up, not justin
performance but importantly, in
improved battery life. By providing
closer access to the GPU'sraw functions,
game developers will have the ability to
squeeze out faster frame rates from the
same slab of silicon, or alternatively,
achieve the same performance with
noticeably reduced power consumption.
That alone should have a significant
positive impact on Windows Phone and
Surface Pro 3 devices (not to mention
the sea of Windows 10 notebooks and
tablets nearing the start line). There's
alsovery clever tech called
Multiadapter, enabling discrete and
integrated GPUs to work side-by-side
for the first time.

NEW BROWSER

The software giant has also signalled
it's getting ready to call time on Internet
Explorer with the first release of an

Darren Yates

Windows 10 received a
new login screenin
Preview Build 10159.
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Windows 10 can now
switch properly
between desktop and
tablet mode.

all-new web browser called Microsoft
Edge. Internet Explorer 11 will still
appear in Windows 10 to keep
enterprise and business customers
happy, but Edge will now be the default
browser, featuring a new, trimmed
Trident-based render engine that's
already proving to match Google’s
Chrome and Mozilla Firefox for
processing speed. But it's Edge’s very
coolnew‘inking’ feature that allows
you to draw, highlight or annotate
webpages — Microsoft calls them ‘web
i notes'—that should turn heads.

FREE* UPGRADE

In fact, so serious is Microsoft in
righting the Windows ship, the
company will offer a free Windows 10
upgrade to all genuine-licensed
Windows 7 and Windows 8.1 consumer
devices. It'll also cover Windows Phone
; 8.1withanupgrade tothe new Windows
¢ 10 Mobile.

However, the company seems to have
struggled toword this offer well,
leading to confusion and reports of
‘Windows-as-a-Service'and the free

“The decision to kill of f the Start button
seriously underestimated how important
this feature was to millions of users.

upgrade becoming a subscription
service after the first year. Actually,
with Microsoft's plan to provide

. continualupdates to Windows 10 —and

the growing rumours it will be the last
discrete version youbuy —it's likely at
some point in the future, Windows
could become a subscription service.
But for this free upgrade offer, the word
from Microsoft is this —you'll have a
year to download it free-of-charge, but
once installed, you'llhave a free license

¢ forthat install, valid for the life of the

device, again free-of-charge.

READ ON...
Add toall of that the new virtual
desktop feature called Task View, the
new Action Centre, lots of new tricks
and there’s plenty to talk about. Even at
this pre-release stage, Windows 10

i lookstobe one of the more polished
i iterations of the OS Microsoft has

produced. But as we'll see, there are
features and issues we're definitely not
happy with, sojoin us as we rip the cover
off, peer inside and see what all the fuss
isabout. ®
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b ST
Join the Insider Program =
: and you might just get &=
Windows 10 free anyw

How to get the free upg

You'llneed to enable B
Windows Update to get the weiw
free Windows 10 upgrade.

rade

The Get Windows 10 system S
tray iconjust launches this EEsaties
upgrade offer ad.

i gt

CONFUSED ABOUT HOW THE FREE WINDOWS UPGRADE WILL WORK? YOU'RE NOT ALONE.

DARREN YATES EXPLAINS WHAT'S INVOLVED.

nfortunately, Microsoft

hasn't made a great fist of

explaining how the free

Windows 10 upgrade will
work and given the emails we've
received fromreaders, it seems there
are still more questions than answers.
So, here's what we know so far:

WINDOWS XP. VISTA

There is no upgrade path from XP or
Vista to Windows 10. But, sign up to
Microsoft's Insider Program with a
valid Microsoft account, clean-install
the latest Windows 10 Preview Build
fromanISOimage and — most
importantly — continue in the Insider
Program after July 29 and it seems
Microsoft will for all intents and
purposes allow you an on-going
Windows 10 install. You'll, of course,
have to put up with bugs, fixesand, in
alllikelihood, Microsoft monitoring,
butit's one way to get ongoing pre-
release beta-grade Windows 10 for free
(tinyurl.com/p8z5uhn).

WINDOWS 7, 8.1
If youhave a genuine-licensed Windows
7 SP1 or 8.1 install thatisn't Enterprise
edition, you should qualify for a free
final-release upgrade. Aside from any
hardware incompatibilities preventing
upgrading, it'll work like this — users
with Windows 7 Starter, Home Basic or
Home Premium or Windows 8.1 will get
Windows 10 Home; those on Windows 7
Professional or Ultimate or Windows
8.1 Pro, Pro Student or Pro WMC will
upgrade to Windows 10 Pro.

However, all upgrades will need the
following:
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m 3GB of download bandwidth

m Windows 7 SP1 or Windows 8.1
updates preinstalled.

m Windows Update enabled

m Youmust upgrade within one year.

IS THE UPGRADE FREE OR NOT?

Thislast point has caused some to think
after one year, the free upgrade will
become a subscription fee. It's not to say
Microsoft won't have Windows-as-a-
Service sometime in the future, but on
current info, if you have what Microsoft
considers a‘genuine’licensed install of
Windows 7 SP1 or 8.1, the upgrade will
be freely available to download for one
year, but the upgraded installation will
remain free to use for the life of the
device. (tinyurl.com/nnjzbmz).

While the Preview Builds have been
made available as ISO images, we have
noword that the free final-release
upgrade will be available this way —
but it’s possible.

Upgrade from Windows 7*

Fram Edition To Edition

Windows 7
Starter

Windows 10
Home

Windows 7
Home Basic

Windows 7
Home Premium

Windows 7
Professional
Windows 10 Pro
Windows 7
Ultimate

UPDATE BEFORE YOU UPGRADE

Aswe'venoted, if you haven't updated to
the latest versions of Windows 7 SP1 or
8.1, youmust do so before the Windows
10 upgrade can begin. We've been asked
if you caninstall Windows 8.1 fresh
frominstall media and use a Windows 8
key. The answer is typically ‘no’ — you
need a Windows 8.1 key. However, there
may be (complicated) ways around this
—we don't have space to cover it here,
but check out this HowToGeek tutorial
(tinyurl.com/mjppzab).

GET WINDOWS 10 ICON

Finally, noticed the new ‘Get Windows
10"iconinyour system notification
tray? Onereader feared accidently
clicking on it would lock-in the upgrade.
It doesn't —itjust launches the upgrade
offer app. You have to click the ‘Reserve
your free upgrade’button, then enter
your email address in the app window
before anything happens. |

Upgrade from Windows 8**
From Edition To Edition
Windows 8.1*** iincow i
Home
Windows 8.1
Pro
Windows 8.1

Pro Shiidant Windows 10 Pro

Windows 8.1

Pro WMC

Windows Phone Windows 10
B Balder Mobile
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A Life at a glance

Calendar

O Alarms & Clock
Caleulatos
Calendar

Camera

Cortana

Sart’sAll Apps shows all desktop and
Modern Ul apps in alphabetical order.

Wealbwer

i

A Life at a glance

O Alarms & Clock
Programs and Features
Pawer Dphians
Fvent Viewer
System
Device Mensger
Metwork Connections
Digk Management
Computer Management
Command Prompt

Cemmand Prompt [Admin]

Task Manager
Central Panel
File Explorer
Search

Hun

Shut dewn or sign out
Desktop

Windows 8's right-click

all the inner goodies.

Windows 10's new old Start menu

MICROSOFT HAS HEARD THE ROAR OF DISAPPROVAL AND THE START MENU HAS RETURNED.
SO HOW DOES IT WORK? INARENAZNIZSHEe[o €Y NIz =@z 7N\ Cl =)

ereckontherell comea

day when Microsoft looks

back on Windows 8 and

admits the decision to
remove the traditional Start menu
was far from one of its best. Sure,
plenty of geeks were happy touse
Modern Ul, some even preferred it,
but I've seen nothing in 20 years
galvanise Windows users quite like
losing that little Starticon.

Toits credit though, Microsoft heard
the clamour and threw it back into the
8.1 update, but yet somehow missed the
point —using the prized Start button to
launch the Modern Ul Start Screen was
like a‘redragtoabull to those who
hated Modern U], with many simply
heading straight off to install Classic
Shell (classicshell.net).

THE NEW, OLD START MENU

Still, Modern Ul was always a major
plank in Microsoft’s plan for ruling the
world from desktop to smartphone, but
with Windows Phone 8's market share

languishing below 3% (tinyurl.com/
ngedmxk), it clearly still has a long way
to go on that goal.

However, Windows 10 proves
Microsoft doesn't have a tin ear and
given the divergent goals of bring
smiles back to Windows 7 users and
forging on with Modern U, it's brought
back amore traditional Start menu
we've christened the ‘new old Start
menu’ —and realistically, it's probably
as good a compromise as you'll get.

By default, the new old Start menu
keeps you on the desktop — no flying
off intoa Modern Ul parallel universe,
thank goodness. In fact, what's great
about Windows 10 is that Modern Ul
apps now initially fire up on the
desktop — select the Tablet Mode
option on the new Action Centre panel
and Windows 10 switches toa more
suitable Modern Ul feel. It's a much
more intelligent switching method
that puts control back into the hands of
users. In other words, if Windows 8
pushed the pendulum too far towards

Life at a glance

| {4 Daren Yates

1 seTTINGS [
| &
ik s i et itk rode. VN
L
w4 G

The new Séictings menu E| O

adds a minimalist Control #rmasy Update & secuiy
Panel style set of applets. | pebipte e
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Time & language

Caleulator

& Network
& Fir eepinrer

5 Settings

Wil

Modern Ul, Windows 10 is nature
swinging it back again.

HOW IT WORKS

The new old Start menu’s default setup
features your ‘Most used’ apps down
the left-side menu, followed by your
most ‘Recently added’ apps and finally,
abasic control set that includes File
Explorer, Settings, Power and All Apps.
Thislast entry turns the whole
left-side menu into an alphabetical list
of all your apps — desktop and Modern
Ul —with a Back button toreturn.

Now unfortunately, while File
Explorer brings up the traditional
desktop app, Settings is seeminglya
more Modern Ul replacement for the
old Windows 8 charms. Personally, I'm
gladit's not called Control Panel —I'd
be about ready to toss the toys out of
the pramif it was.

However, Microsoft has been clever
enough this time not to go to ballistic
with the changes — atleast this far into
the Preview builds. Right-click on the

E:é CHOOSE WHICH FOLDERS APPEAR ON START

@ or
Pictures
@ o
Videos
@ oft
HomeGroup
@ on
Metwork

@ o
B Personal folder

M @ O or

The Customise List
provides some
customisation to the
fixed Start list.

context menu still accesses
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Windows icon and you still get the
excellent power user menu from
Windows 8 —in fact, it'sidentical with
all of the same desktop twiddly-bits,
from Admin-rights command prompt
to the proper Control Panel.

NOT YET PERFECT

But there are still a few high-visibility
vestsand hard hats around the Start
menu, even as of Build 10158. For
example, right-click on an empty part
of the taskbar, select Properties from
the context menu to bring up the
common ‘Taskbar and Start Menu
Properties’applet — only, there’s no
Start Menu tab. Instead, it's moved to
‘Settings > Personalisation > Start'in
the Start menu. The only optionin the
Navigation tab so faris toreplace
Command Prompt with PowerShell in
the power user menu.

QUICK CUSTOMISATION TWEAKS

However, there's still a decent level of
customisation available in this new
Start menu — it's not perfect, but not
bad either. Here are a few tricks to get
you warmed up:

It's resizable. Don't like the default
menu panel size? No probs — just grab
the top or right-edge of the paneland
drag toresizeit. The top edgeis

Darren's most excellently needed stufi b —

O ket -break poinl

thréatens top
Sgutaction to

Play and Explore

. o
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Music Movies LTV Xbox
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Gl Started

Fredbak

Change the Modern Ul
panel headers to|
whatever you want,

n

The Start menu cobining .
. desktop and Modern Ul is a_.
: good compromise.|

continuously adjustable; the right-edge
collapses the Modern Ul panels into a
single scrollable vertical panel.

Turn off live tiles. Not everyone loves
Modern Ul's live tiles, you can right-
click on an offending tile and choose
‘Turn live tile off’. The same context
menu can also pin that app to the
taskbar, resize the tile, unpin it from
the Start menu and uninstall the app.

Change the Modern Ul header titles.
Don't like the default ‘Life at a glance’
and ‘Play and Explore' panel headings?
Click on them and type in your own.

Change the menu accent colour. If
you're not thrilled with the gunmetal-
grey colouring, head to‘Settings >
Personalisation > Colours'and select
the accent colour you prefer from the
colour chart, or let Windows
automatically pick a colour accent
from your desktop background image.
Don't forget to throw the switch for
‘Show colour on Start, taskbar and
action centre’to‘on’as well.

Customise the left side menu. Yes, you
can customise it, but only from a
limited set of options at the moment.
Head to‘Settings > Personalisation »
Start’and select ‘Choose which folders
appear on Start’ You'll see File
Explorer and Settings are in by default,
but also available are Documents,

Resize the Start menu
by dragging the top or

right edge of the
menu panel.

| Background

Colours

Lok screen

Sart Uset Start full screen

-

Sertingy

PERSOMNALISATION

Start
Show most used apps
@ o

Shew recently added apps

@ o

@ o

Show recenitly opened items in Jump Lists
taskbar

@ o

Startmenu options arenow
found under Settings >
Personalisation.

Downloads, Music, Pictures, Videos,
HomeGroup, Network and Personal
Folder. But that's it. Remember, the real
inner-sanctum controls are justa
right-click away on that Windows Start
icon. Still, Control Panel on the Start
list would've been nice.

Switch to tablet mode. Using Windows
10 on a tablet is now much easier. Open
the new Action Center and hit the
Tablet Mode button to switch to
Modern Ul full-screen mode (also
works on notebooks).

Run as administrator. Right-click on a
non-Modern Ul desktop app in the
Start list and you can choose tolaunch
itin elevated-privileges ‘Run as
Administrator' mode.

WHAT DO WE THINK?

The lack of Control Panel as an option
toadd to Start’s fixed menu list is a bit
of an oversight in our view. However,
the fact the Start menuno longer has to
send you off into Modern Ul's parallel
universe is a definite plus. More
customisation options would always be
better, but provided Microsoft keeps
theright-click power user menu on the
Start button, we think this new Start
menuis at least a much more workable
solution for desktop devotees than
Windows 8.1. ®
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Windows 10s new lighter, faster browser

IT WOULDN'T BE A NEW WINDOWS OS WITHOUT A NEW BROWSER. INARENR/NIZY GRS

NEW INTERNET EXPLORER-REPLACEMENT CALLED EDGE.

nternet Explorer haslongbeen
an object of derision amongst PC
users over the years, whether
it's the security holes, the
variable performance or its wobbly
adherence toweb standards. But
incredibly, as of May this year, it still
maintained more than 55% desktop
market share, according to the latest
available data from NetMarketShare
(tinyurl.com/6umm2xe).

NEW WEB BROWSER

But Microsoftis taking the
opportunity with Windows 10 to
completely revamp its web browser
components. First, it'll feature a new
web browser, originally called ‘Project
Spartan’, now known as Microsoft
Edge. But second, it'll also come witha
new web render engine. Well, sort of.

B mercoshsdae < 4

O browserfordaing.com

Introducing
Microsoft Edge

The brand new browser
for doing

Edge, the new Microsoft ‘universal’
browser that runs on any Windows 10.

o] W =

OneMote Favourites Resding list

MName

TV | Web Notes - Arduino Basics #5 — Add 5D |

Creale in

Sit 1

Favourites v |

Create new folder

2y

Ldu

Save or share Web Notes by adding
them to your favourites or reading list.

it

ainy
Jigi
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Since Internet Explorer 4.0,
Microsoft has used its own
proprietary engine called “Trident’ to
render web pages —and it continues to
dosowith IE11. However, Edge will
come with its own new rendering box
of tricks. It turns out Microsoft
engineers have taken Trident and
hacked away the deadwood that was
IE5.5-through-IE10 legacy bloatware
to create anewlight, lean engine with
an [E11-only codebase (tinyurl.com/
k39t7s6). And the performance so far
islooking rather good.

NEW FEATURES

The new Edge browser is also one of
the first examples of Microsoft's new
Universal Apps Platform, an app that
will work on any version of Windows
10 with a GUI — desktop, mobile, even

Xbox One. It hasbaked-in access to
Cortana, Microsoft's new voice-
recognition digital assistant, but the
most obvious addition is the ‘inking’
feature, which allows you to draw,
highlight and annotate right on the
webpage. You can then share your ‘web
notes' with others via social
networking or save them as favourites
within the browser.

Apart from sharing your Web Notes,
anew feature built into Windows 10
Preview Build 10158 is the ability to
send them to OneNote, Microsoft’s
note-taking app available in this
preview.

One last surprising but welcome
new feature will be Edge’s faster
update schedule — Microsoft is calling
it Tegular’, which will make a nice
change from previous efforts.

MORE CONFUSION
Windows 10 will include both IE11 and
Edge, but when Microsoft first
announced Project Spartan back in
January 2015, it had planned to have
the new Edge engine work on both
browsers, switching automatically to
the IE11/Trident engine when it
detected legacy webpages. However, it
seems after being hammered by user
feedback, the company has hurriedly
decided to keep the two browsers
completely separate — Edge as the
default browser with the new engine,
while IE11 sticks with the old Trident
engine. Based on Microsoft’s blog
entries, it seems IE11 with dual-action
rendering engines may have
frightened enterprise users, so much
so that Microsoft is now at pains to say
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[E11 willremain ‘fundamentally
unchanged from Windows 8.1 (tinyurl.
com/q6fsvhr).

As of Build 10158 of Windows 10
Pro,youcan find IE11 in the new Start
menu, but only under ‘Windows
Accessories’. Edge also comes with a
similar stylized ‘e’ icon but without
the gold ring.

PERFORMANCE

One thing certain is Edge delivers
considerably improved performance
and HTMLS support over IE11. We
tested the latest available 20.10158.0
version of Edge up against the
Internet Explorer 11.0.10158.0 release
in Windows 10 Preview, in addition to
Chrome 43.0.2357.130m and Firefox
39 Beta 7.

Overall, two things stand out from
our tests — first, Edge is clearly faster
thanIE1], except on WebKit's
SunSpider 1.02 Javascript benchmark,
where Microsoft already handsomely
leads everyone else. But second, Edge
has basically caught up to the
performance levels of Chrome and
Firefox — the differences on Octane
2.0and Kraken 1.1 between Edge and
therestare minimal.

As for HTMLS support tested
through HTML5test.com, Edge shows
significant improvement here as well.
However, while it's now not far short
of Firefox in that regard, there’s stilla
decent jump to the latest Chrome 43
from Google.

HOW-TO: CREATE WEB NOTES
The Edge release in Build 10158 of
Windows 10 Preview has improved in
the last couple of updates and Web
Notes now work on many more web
sites.If you're keen to try it out, here's
what you do:

STEP 1: Fire up Edge and load up a
web site. Next, select the notepad icon
on the top-right of the browser — this
pulls in Web Note's new purple
function menu across the address bar.

STEP 2: On the top-left, you'll now
find the basic controls including
opaque (solid) marker and a
transparent highlighter. You can
choose the colour of each by clicking
on the appropriate icon a second time
tolaunch the colour picker. Now just
click and drag your cursor to draw on
the page.

Next, there's the eraser tool to wipe
away what you've done, followed by
the typed note control. This turns the
cursor into a cross-hairs icon and you

Home » How To » |
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You can now send Web Notes from
Edge into Microsoft's OneNote. §
.

into your P{

just click in the approximate location
of the page where you want your note
tosit. Once the box is created, click
inside and type your note. The rubbish
biniconinside deletes the typed note
and the small numbered tagicon on
the top left lets you drag the box
anywhere on the page, but only before
you save the Web note.

STEP 3: When you're done, choose the
disk icon on the top-right to save your
web note, or the link-circle icon to
share it with others. Edge stores the
web note as a ‘favourite’ within the
browser and as of Build 10158,
default-stores it in the /<user>/
AppData/Local/Packages/Microsoft.
MicrosoftEdge subfolder.

ADVANCED SETTINGS

Because Edge is brand-new, Microsoft
continues to tinker withitin the
various Preview Builds we've looked
at. Some of the old Advanced Settings

MICROSOFT EDGE IETI

20.10158.0
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from Build 10130 are now missing
from Build 10158, such as no more
‘experimental features’ options. The
new Advanced Settings menu is now
an offshoot of the Settings menu
(top-right three-linesicon). Here,

you can choose settings such as
turning on and off Adobe Flash Player.
There's also an option to replace Bing
as the default address bar search
option, althoughit's greyed out in
Build 10158.

WHAT DO WE THINK?

Given we're only testing the Build
10158 Preview release, we'll hold off
on our final judgment of Edge until we
get final-release code, but so far, it
actually looks surprisingly good,
performs much closer to HTML5
standard and has lots of zip. Is it more
secure than [E11? We'll have to wait
and see. ®

WINDOWS 10 WEB BROWSERS | HOW THEY PERFORM

.0.10158.0 GOOGLE CHROME

43.0.2357.130M

MOZILLA FIRE-
FOX39.0BETA7

SUNSPIDER 1.02 (MILLISECONDS)  136.9 1347 2591 2706

OCTANE 2.0 (SCORE) 19786 10045 19524 20417
KRAKEN 1.1 (MILLISECONDS) 18136 2996.8 17224 1850.4
HTML5TEST (SCORE) 402 348 526 447

NOTE: SUNSPIDER AND KRAKEN - LOWER SCORES ARE BETTER; OTHERWISE, HIGHER SCORES ARE BETTER.
NOTE: TEST ON 3GHZ INTEL CORE I5-2300 WITH 4GB OF RAM, 120GB KINGSTON HYPERX 3K SSD, WINDOWS 10 PREVIEW 10130
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Windows 10: under the bonnet

WHAT ARE THE BIG-BUT-INVISIBLE CHANGES IN WINDOWS 107 IDJARENN/NISSEBINIES

UNDER THE BONNET 10 FIND OUT WHAT MICROSOF T HAS TINKERED WITH.

hile Windows 10 comes
with obvious changeslike
the new web browser and
Start menu (more on these
elsewhere), what other technical
changes are there inside the OS that
may affect you? Not surprisingly,
Windows 10 has plenty of new tech,
none more critical than the one you've
probably heardleast about —anew
shared-component platform called
Windows Core (tinyurl.com/q7vdbeq).

WINDOWS CORE

Youwon't notice anything from the
desktop, but lift the bonnet and
Windows Core looks tobe as
fundamental a shiftin the way
Windows works as anything since the
jump to Windows XPback in 2001. It’s
the culmination of a platform change
begun with Windows 8 and the unified
kernel, the single binary engine now
running everything from the desktop
to Xbox One. But with Windows Core,
that common kernel now expandstoa
common platform of modular shared
components that can be added to or
stripped back to suit to the intended
device. It means the desktop, phone
and Xbox One, even the Raspberry Pi 2
all start with this common Windows
Core and build from there.

The keys for software developers
into this Windows Core is what
Microsoft calls the Universal Windows
Platform (UWP), a set of core
application programming interfaces
(APIs) that are consistent across all
Windows 10 devices (tinyurl.com/
o3eprfz).

UNIVERSAL APP PLATFORM

Taking this a step further, a key benefit
of the Java programming language has
alwaysbeenits ‘write-once-run-
everywhere' mantra enabling coders to
write one source code and launch it on
any computer that canrun the Java
run-time engine.

UWP builds this idea into Windows
10 at the lower APl levelrather thanas
arun-time layer in the style of Java.

Butit's the universal application
platform (UAP) that Microsoft is
hoping to score high marks with. The
way Microsoft describes it, developers
will have to write just one app that has
one set of business logic and one user
interface to submit to the one Windows
app store as one package (tinyurl.com/
ohsduqc). And that app will then run on
anything from desktop down to phone,
Xbox One, even HoloLens, through
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@ Intel's DX12 Asteroid demo i
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Windows 10's Project
Astoriarefactors
Android apps into
Windows 10 apps.

|

Adaptive UX, anew tech that adapts
the user interface and controls to
different devices at run-time.
Microsoft's up-coming Office 2016
suite, for example, consists of all UAP
apps (tinyurl.com/owvlynq).

PROJECTS ISLANDWOOD, ASTORIA
A story that's had a few people
overexcited recently is the one about
being able toruniOS and Android apps

Power

Directx 11| i

DX12's Multiadapter uses an iGPU to
postprocess high-quality frames faster.

on Windows 10 devices. Thisisactually
true, but not as simple as ‘download
and run'. Project Islandwood (tinyurl.
com/nax7awc) provides iOS developers
witha UWP ‘bridge’ toolkit to create
Objective-C (i0S) apps but also cross-
compile them into Windows apps using
Visual Studio 2015 RC. Project Astoria
(tinyurl.com/oxqra4jq) is the codename
for Android RunTime (ART) apps on
Windows 10 — it can even test how
much of your Android APK code can be
reused. It's clever stuff — developers
can maximise much of their existing
code for Windows 10 apps without
reinventing the wheel. The projects
will be available after the Windows
10launch.

DIRECTX 12

Of course, Windows 10 also has plenty
for gamers. For starters, it's the
exclusive OS for DirectX 12, the latest
version of Microsoft's multimedia
extensions. Thisiteration of DirectX




SPLIT-FRAME RENDERING

ON-SCREEN.

Using the iGPU for

10% frame speed in
early testing.

DIRECTX*12 ..

ON-5CREEN

DX12 allows split-frame rendering (SFR)
when using multiple discrete GPUs.

alsomarks a significant change,
providing game developers with a
much lower-level of code access to
GPUssilicon for higher-performance
gaming. And there's no mucking
around here — Nvidia's DirectX 12
drivers are already WHQL-certified,
but you'll need a Kepler-class

GPU (GeForce 600-series ‘GK') or
newer. AMD users need a Radeon
HD 7000 series GPU or newer, or a
Kaveri-class APU.

Microsoft says it's aiming for
‘console-grade efficiency’, but early
testing by Intel already suggests
significantly reduced CPU power
consumption, greater than 50% on a
Microsoft Surface Pro 3 (tinyurl.com/
nwtcmgk). That'll no doubt lead to
better gaming batterylife for Windows
10 notebooks, tablets and phones.

It turns out there'll also likely be a
DX12 subset for older systems called
‘DirectX 11.3". However, we think it'll
lack the CPU efficiency tech and
Microsoft has up-front caveats on
what it might finally include (tinyurl.
com/p4t3nfr).

DISCRETE + INTEGRATED

But arguably the most impressive
addition is the ability to combine
discrete and integrated GPUs into live
gaming. It'sanew DirectX 12 tech
called ‘Multiadapter’, which aims to
bring your CPU's integrated graphics
engine back into service alongside
your GeForce or Radeon graphics card.
Most major game engines, including
Epic Games'Unreal Engine 4 (UE4),
should support this new feature.
Microsoft explains it with this
workload timeline — the discrete
(main) GPU will handle the main frame
rendering, but instead of throwing the
results straight to the screen, the iGPU
will first add postprocessing effects
(think HDR-lighting when you set ‘very
high' game quality). Once the iGPU
finishes postprocessing, the frame is
displayed. In a single-GPU setup, that
postprocessing slows down the frame
rate, but with Multiadapter, the
discrete GPUis already rendering the
next frame as the iGPU completes
post-processing on the previous one.

postprocessing adds

Mobile

Adaptive

User Interface
'\!4‘ Matural
24 User Inputs

a%

Universal Apps

One SDK +
Tooling

One Windows Platform

Cloud
Services

The new universal
apps platform
(UAP) supports all
Windows 10 devices.

o Cnie Store +
One Dev Center

Universal Windows
Platform Bridges will
support Android &i0S
refactoring.

1 Billion
Windows 10 Devices

Windows Store

Universal Windows Platform

NET & Win32

Results so far indicate a 10% boost in
game frame rates with postprocessing
effects on early UE4 tests (tinyurl.com/
lI6pgarr) — not bad for no extra cost.

Thinking this soundsripe fora
discrete GeForce/Radeon GPU combo?
Microsoft has said nothing official
about the idea yet (despite rumours),
sowe'll have to wait and see.

ENTERPRISE-GRADE SECURITY

You won't have had to use a computing
device for long to know that no
operating system is perfectly secure.
Thelast 12 months alone should be
proof enough of that. So, it's good to
see Microsoft has given Windows

10 some enterprise-class security
features, including new two-factor
authentication (TFA), a fancy way

of saying a Windows 10 system will
provide its own key in addition to your

i0S
Objective C

Android
Java/C++

password, PIN or fingerprint for added
security. It should drastically reduce
your chances of being successfully

hit by a‘drive-by’internet attack
because the hacker would need access
to your physical system plus your
password, PIN or fingerprint to get in
(tinyurl.com/krse77j).

It's one of a number of enhancements
added to convince enterprise users
Windows 10 is a must-have upgrade
(alternatively, companies with their
own public-key infrastructure (PKI)
security will be able to use it in place of
Windows-generated TFA)

Another feature is Device Guard, a
trusted-app signing and protection
service that can send a device into
lockdown against persistent threats. So
far, it has the backing of big-name
brands including Acer, Fujitsu, Lenovo,
HP and Toshiba (tinyurl.com/q3w8wyo). H
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Windows 10: tweaks & secrets

GET AHEAD OF THE PACK WITH THESE MODS AND TRICKS FOR MICROSOFT'S NEW OS.

CHANGE THE COMMAND PROMPT

OPACITY
Windows 10’s command prompt has
anew trick — adjustable window
opacity. Right-click on the command
prompt header, select Properties,
choose the Colours tab and at the
bottom, drag the Opacity slider left to
make the command prompt window
progressively more see-through. Very
handy if you still need to see what's
behind the prompt.

PULL IN WINDOWS 10'S HIDDEN
| GOD MOD
GodMode is a one-stop panel that
gathersall Control Panel commands
within Windows 10. Create a folder on
your desktop (or documents folder, it
doesn't matter) and rename it exactly:

GodMode.{ED?BA4?0-BES54-4E5E-
8425C-99712043E01CH

That means the period"'and the
curly braces‘{'and J. Press Enter and
the folder changes to the Control Panel
icon and rename itself ‘GodMode"
Use carefully.

DOWNLOAD MAPS FOR OFFLINE

Youdon't have to put up with spending
your data quota on maps when
searching for directions —you can
pre-download maps for offline use.
Select ‘Settings > System > Offline
Maps', press the '+'icon next to
Download Maps and choose your
country area to download. Currently,
Australiaisa 461MB download, while
New Zealand maps will cost you 110MB
of space.

PEEK AT THE DESKTOP FROM THE
TASKBAR
It's quite a bit skinnier than it was on
Windows 8, but the Show Desktop
button still exists on the Windows 10
taskbar —it's at the farright end. By
default, it shows the desktop, but
right-click on the skinny button and
choose ‘Peek at desktop’. Now when you
roll the cursor over it, it'll show the
desktop and revert back when you
move away.

WINDOWS 10'S VIRTUAL DESKTOPS
Windows has a new Task View feature
— Windows Key-Tab, which also hides
a'+ New desktop'icon bottom right.
Yep, Windows 10 now supports virtual
desktops. Click thaticon to createa
new virtual desktop or use the
‘Windows Key-Ctrl-D’' shortcut and
use Windows Key-Tab to choose
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DARREN YATES REVEALS THE TOP TIPS FROM BUILD 10158.

between desktops. Ideal if you don't or
can't have a second monitor.

RESIZE THE START MENU

We've covered it elsewhere this month,
but just in case you've missed it, the

ACTION CENTRE

Security and Maintenance

% Turn on Windows SmartScreen

Settings

Q Updates were installed

Windows Feedback

om How do you feel about the quality ¢
L3

gm How do you feel about the quality ¢
-

3 & P

. Windows 10's new Action

a R . . e
Centre gives notifications
iand can set Tablet Mode.

new Start menu can be resized like any
app. byjustclickingand dragging the
top or right edge of the Start panel. The
top edge is continuously resizable,
while the right edge collapses the tile
panelsintoasingle vertical column.
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Programs and Tho \insx poweruser
Power Option menu from Windows 8 is
back and exactly the same.

Event Viewer

System

Device Manager

Network Connections

Disk Management

Computer Management
Command Prompt

Command Prompt (Admin)

Task Manager

Control Panel

File Explorer

Search

Run

Shut down or sign out
Desktop

I. Show desktop

¥ Peekat desktop

Right-click on the end
Show Desktop button

and switch to Peek mode.

-
Windows 10 now has i | ]
virtual desktop . =, | [
support under the
name Task View. [E
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THE NEW ACTION CENTRE

Keep missing those ‘here-gone’
notifications in the system tray?
Windows 10 has expanded this out to
anew Action Centre panel, keeping
track of notifications and when they
were sent. Just click on the text bubble
iconin the system tray and the panel
flows out from the right-side. Use this
toalso switch between desktop and
tablet modes.

USE CTRL-V ON COMMAND
PROMPT

The new Command Prompt now also
allows you to use Ctrl-C/Ctrl-V to copy
and paste commands inside. But to get
this happening, you need toright-click
on the Command Prompt header, select
Properties and at the bottom of the
Options tab, tick off the ‘Use legacy
console’ checkbox (it's on by default in
Preview 10130). This should auto-
check the ‘Enable Ctrl key shortcuts'.
Restart and you're away.

HAVE CORTANA ONLY RESPOND
TO YOU
You can get Cortana torespond only to
your voice. Click on the Cortana search
bar, select Notebook from the left
menu, choose Settings, scroll down and
tick the box at ‘Let Cortanarespond to
Hey Cortana’. Press the Learn My Voice
button and speak the phrases to teach
Cortana your voice. After that, it
automatically sets the Respond option
to 'To me'and now only responds to
your voice.

| CHOOSE RIGHT OR LEFT-SWIPE
[DELETE

Windows 10is getting a new Mail app.
Open it, click on the Settings
(gearwheel)icon at the bottom-left and
then Options from the pop-out Settings
menu on the right-side. The Quick
Actions option sets out how right and
left swipe gestures work. Either way,
you can choose to delete, move, mark as
read or set/unset a flag.

OPEN FILE EXPLORER TO THIS PC

File Explorer replaces the Favourites
folder view with ‘Quick Access’, but if
you'd prefer to go straight to ‘This PC’
when the app is launched and see all
your storage, click on the View tab,
select Options and change ‘Open File
Explorer to:' setting to ‘This PC'. Click
the OK button and restart File Explorer
to commit.

REMOVE CORTANAS SEARCH BOX

Don't want the Cortana search
assistant taking up so much taskbar
space? Right-click on an empty part of
the taskbar, select Cortana and choose
‘Hidden'to change it to a pop-up. You
cankeep Cortanaon the taskbarasa
standard icon by choosing the ‘Show
Cortanaicon’instead. You can also
revert back to the searchbaragain
using the same method.

[LEARN NEW SNAP KEYBOARD
. »
Windows 10 has anew Snap feature —
it now supports a 2x2 grid. Solearn
these Windows Key+<Arrow> key
shortcuts. Replace <Arrow> with ‘left’ to
snap the current window to the left,
‘right’to the right, ‘Up'to the top and
‘Down’ to the bottom. Double-up
commands toreach the quadrants, for
example top-left is Windows
Key+<Left>, then Windows Key+<Up>.

USE THE POWERUSER MENU

The new Start menu doesn't bring back
Control Panel to the menu list, but
you've still got the power user menu
from Windows 8. Just right-click on the
Starticon or type ‘Windows key-X'to
bring it up. In Build 10158, it's exactly
the same as it is in Windows 8, so you
shouldn't have trouble with it.

SAVE APPS TO EXTERNAL DRIVES

Using a Solid State Drive as your
system drive and want to conserve
space? Tell Windows to save future
apps to other storage. Select ‘Settings >
System > Storage’, make sure your
alternate drive is available and set
‘New apps will save to' to your alternate
drive. It should work nicely with
Windows 10 tablets.

BACKUP AND RESTORE RETURNS
Microsoft killed it off in Windows 8,
but the old Backup and Restore app
from Windows 7 has made areturnin
Build 10158 of Windows 10 Preview
and should make anideal option for
Windows 7 users to jump straight to
Windows 10. You'll find it lurking in
the Control Panel. m
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Windows

10: the review

IT'S LOADED WITH CHANGES, MANY IMPROVEMENTS, BUT STILL THE ODD FEATURE
THAT MAKES US WINCE... PLUS SOME IMPORTANT UNANSWERED QUESTIONS.

DARREN YATES REVIEWS WINDOWS 10.

swe've noted elsewhere,

Windows 10 hasalottotry

andlive up to, from

Microsoft’'s 'Windows
Everywhere'strategy to giving
Windows 7 users reasons to come back
after Windows 8.It hastoappeal to
consumers and business alike, which
effectively means innovation and
predictability in almost equal
measure. It'satall order — so how well
has Microsoft done?

VERSION PRICING

The new Windows 10 OS will be
available in three basic versions, two
for general use — Windows 10 Home and
Windows 10 Pro — plus Windows 10
Mobile for phones and smaller tablets.
At time of writing, nolocal Australian
pricing had been announced, however,
Microsoft US had declared Home would
sell for US$119 while the Pro version
would cost US$199. If you decide to
jump from Home to Pro, the upgrade
will cost an extra US$99. As we've
already discussed, all three will be
available as a free upgrade for
genuinely-licensed non-Enterprise
Windows 7 SP1, Windows 8.1 and
Windows Phone 8.1 users, respectively.
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There'll also be a number of other
editions, including Windows 10
Enterprise (built on the Pro version),
Windows 10 Education (built on
Enterprise) and Windows 10 Mobile
Enterprise (tinyurl.com/oedx95d).

THE NEW START MENU

As for howit works and performs, we'll
start with the obvious first. Keeping in
mind that we're working off the latest
Windows 10 Preview Build 10159 we

had available and not final-release code,

we think the Start menu looks great,
but has lost some of its configurability.
For example, in earlier Preview builds,
you could choose to add the Control
Panel to the left-side Start menu list.
But as Start’s Settings controls have
been progressively ‘Modern*-ised,
adding the Control Panel seems no
longer an option.

Also, the ‘Taskbar and Start Menu
Properties’applet no longer has Start
Menu options. And surprisingly,
right-click on File Explorerin the Start
list, select Properties and it launches
the Control Panel's System applet —not
something we would've picked.

Microsoft has been continuously
tweaking the Start menu throughout

The new Windows desktop background
for Preview Build 10159.

the Preview Builds process, so we'll be
surprised if there aren’t more changes
before the final-release. However, the
fact the Starticon nolonger sends you
out tothe Modern Ul galaxy is
definitely the right move. Combined
with new Tablet Mode, it puts choice
backintothe user's hands and that's
exactly what you want.

MICROSOFT EDGE

The new web browser and its new lean
Trident-esque render engine have
definitely found a yard or two of pace
and now more-or-less match the latest
Firefox and Chrome releases on our
testing. We can see the value of Web
Notes, and as of Build 10158, it's now
working on every web site we tried.
It'sa cool feature, although we'd like
to have greater choice in where Web
Notes are stored, rather than just the
browser Favourites folder. As of 10159,
afair chunk of Edge’s Settings panel,
including F12 developer options, are
still greyed out.

However, it's clear Edge hasbeen
dunked solidly in the ‘Modern UT'
bucket and will take some getting used
to for those with Internet Explorer
leanings. Otherwise, Internet Explorer




11 isstillincluded in Windows 10, but
since it's no longer the default browser,
you have to golooking for it (Try ‘Start »
Windows Accessories’).

CORTANA IMPROVING

Windows 10’s new voice-recognition
digital assistant from Windows Phone
hasbeenabitupand down inthe
preview builds — good in 10130, slow
and buggyin 10158 and back to good
againin 10159. In thislatest build,
it'snow much faster, whether you're
askingit the time of day in Sydney, to
‘tellme a joke'or to openanapp. The
configuration options are good, but
right-clicking on the search bar no
longer provides a quick-link to Settings
(younow have to use the unintuitive
Notebook/Settings menu one-two).

DIRECTX 12 GAMING

We're stuck with tech demo previews
for now, but DirectX 12is still shaping
up as one of the most significant
releasesinyears. The three killer
features for us are better accessto
lower-level GPU coding, which in turn,
is delivering better performance from
the same silicon, plus more efficient
coding leading to lower power
consumption (and better battery life)
and finally, ‘Multiadapter’ that enables
discrete and integrated GPUs to work
together. Some of the effects we've seen,
like ray-traced shadows inrecent
Nvidia demos, look sensational. Like all
other new DX releases, it'll likely take
some time before we see DX12
deliveringits full potential, as game
developers pick their way through the
new additions. But it's clear they now
have lots of new toys in the cupboard
to play with.

You'llneed to grab an Nvidia Kepler
(GeForce 600) or AMD Radeon
7000-grade GPU to gain full benefit
(reportedly less on Xbox One), although
Nvidia also says older Fermi-class GPUs
will be supported later. But given we're
not talking brand-new silicon here,
that’s stillan excellent result, bringing
the latest gaming capabilities to older
systems.

WHAT YOU LOSE

When you'e invited to a free upgrade of
anew operating system, youre probably
not expecting tolose functionality from
your existing system, yet take up the
free Windows 10 offer and that's
exactly what you could get.

For starters, Microsoft has given
Windows Media Center the axe for
Windows 10 — in fact, Windows 10
doesn't even come with DVD movie
playback capabilities. It also means if
you're using your Windows 7 or8PCasa
home theatre setup with Media Center
and DVD movie playback — evenif
you've paid for the Pro pack in Windows
8 to get Media Center —upgrade and

The upgrade window you'll
likely see if you take the
free upgrade offer.
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recorded tv
Good-bye Windows Media
Center...

those features disappear. There are
numerous free alternatives for Media
Center — we suggest Kodi (kodi.tv) or
MediaPortal (team-mediaportal.com) for
starters —and DVD movie playback can
berestored with VLC Media Player
(videolan.org). At this stage, Microsoft
hasintimated it will provide a DVD
playback option sometime after
Windows 10 launches —most likely ata
small cost. But for those who paid extra
for Windows Media Center, it's hardly
the best solution. However, it's probably
agoodlessonin thelong-term wisdom
of finding your own third-party
software solutions rather thanrelying
onin-OS bundled apps.

COMPULSORY WINDOWS UPDATES?
There's something else making us
wince and it has to do with rumoured
plans for Windows Update. For those in
the Insider Program, allupdates are
compulsory, sensibly for abeta
program. However, there is growing
speculation Windows 10 Home users —
and possibly Prousers — will also have
to cop all updates, whether they like it
or not.

What's partially responsible for the
angst is Microsoft's Windows 10
specifications page, which, under
‘feature deprecation, lists ‘Windows 10
Home users will have updates from
Windows Update automatically
available’ (tinyurl.com/pql9fs2). It goes
without saying every Windows 10 user
will have Windows Updates available,
but‘automatically available? And why
only Windows 10 Home users? And why
list it under ‘feature deprecation’? The
page caveats the OS specs as fora
‘pre-release’ version of Windows, but
the Windows 10 Pro Preview also has
compulsory updates, so singling out
Home doesn't make sense. However, the
answer might have come in a Microsoft
blog post intended for enterprise
customers (tinyurl.com/nzakzne). Here,
Microsoft's Jim Alkove says to
enterprise buyers that they'll be able to
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This brand-new login panel
arrived in Windows 10 Preview
Build 10159.

receive feature updates ‘after their
quality and application compatibility
hasbeenassessed in the consumer
market’ Now apart from sounding like
consumers are to become Microsoft
‘bug-bait’ is that assessment possible,
thanks to those compulsory updates? If
it'salltrue, it's quite staggering and you
can't help wanting to brace for impact.
Many of us have Windows updates on
‘automatic’ sure, but seemingly having
‘Hobson's choice'in joining the
Microsoft testing ground doesn't
exactly give me the warm-and-fuzzies.

OUR RECOMMENDATION
While the free upgrade offer is

tempting, here's why we'll hold off for a
month or so. First, once you upgrade, if
or how you canrevert back to your old
OSisn't certain. The Windows 10
Previewincludes arollback feature to
recover your old OS from the point of
Preview installation (tinyurl.com/
pw7rfqt), but without certainty of
final-release code, there are no
guarantees.

Next, Windows 10is sucha
monumental shift in core design, it's
hard to believe every app you own will
install or continue to run perfectly on
thisnew 0S. We'd certainly hold off

switching over production or mission-
critical systems until this new OS has
beenin the wild for a bitand had time
for the paint todry.

Then there's device drivers — the
extent towhich device support is
carried over from previous Windows
releasesisunknown. Depending on the
level of changes within the Windows
core, it's possible that some legacy
peripheral devices might be nolonger
supported. There's also the issue of
device driver availability for current-
generation peripherals. You should
check that Windows 10 drivers exist for
your gear before jumping head-long into
the upgrade nettles.

And finally, there’s all the ‘how-do-
you-do' with Windows Updates,
something we need Microsoft to
explain much more clearly.

In fact, we recommend you first run
the Preview OS either on spare kit or
alternatively, asa virtual machine in
something like VMware Player 7.1.2, get
a feel for it, install all your must-have
software and make sure it all works
before you commit. That's our plan.

Don't get us wrong — it looks great
and has some killer new tech, but give it
time for the gremlins to be rounded up
before you sign on the dotted line. ®
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Stream machines

In-home game streaming has truly arrived, but it's a Wild West of new tech.
So which options work best? Jeremy Laird

treaming games from your PC
toother devices.It'sacrazy
idea, right? Itisif youreally
think about the nuts and bolts.
Start with a control input from your
client streaming device, whatever that
may be. A precision flick of the mouse in
reaction to gunfire behind you. That
kind of thing. The signal has to be
processed by the client box and then
sent over your network to the host PC.
That PC then processes the input and
updates the game state by rendering
new 3D frames, calculating some Al
number crunching the audioand
everything else that goes into a modern
game engine.
The result of all that is thrown
together, encoded into a video stream
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and bounced back over your network.
The client box then decodes this stream
and pumps it out to a display, which
itself hasimage-processing hardware
that inevitably adds a little delay.

Allthis has to happen fast enough to
be pretty much transparent to you, the
end user, with your own wetware doing
more thanalittle processing itself.
Move mouse or press controller button,
see the screenrespond. It has to feel
instant. That the latest in-home
game-streaming solutions come
tantalisingly close to achieving just
thatisanincredible technical
achievement.

How the hellit'sallachievedina
passage of time measured in just tens
of milliseconds we can barely

comprehend. But it is and no doubt the
whole process will only get faster,
better and more responsive.

In-home game streaming, then,isa
reality. It's not yet ideal for every game
or even every gamer. But having a
single powerful PC pumping games to
multiple devices around your house is
one hell of anidea. And there arenowa
number of ways to do just that. What's
really exciting is that youcan giveita
try for not a lot of money.

Welcome, then, to our guide to the
state of streaming on the PC, witha
heavy emphasis on gaming. That
includes everything from insight into
the competing streaming platforms to
looking at the best streaming boxes
available. Let's go.



Last Played !.‘ Settings

fl Is cloud gaming dead?
& Maybe, but in-home
streaming is taking off.

First up, let’s set some parameters.
Streaming means different things to
different folks. For some, it can simply
mean watching web video.

If that'sall you care about, then
cheap and cheerful gadgetslike
Google's Chromecast (or an Amazon
Firestick) will get you over the line.
Conceptually, those things are
streaming simpletons, mere dongles
you plug into your HDTV to enable web
content on an otherwise dumb device.

The next step upisa fuller-featured
streamingbox, such as the Roku,
which enables a broader range of
functionality and apps. It gives you
more options and access to more
content. But we're talking about the
same basic functionality, namely video
and music playback.

We, however, want more. Much more.
Allthat media playback stuff is great.
But there's a killer streaming app that
sets the bar much higher. That's right,
it's gaming. Immediately, adding games
into the mix means far higher
performance expectations and
hardware requirements. We're dealing
with much more complex streaming
devices and services. It would also be
prettynice if our streaming box was a
half-decent computing device inits
ownright. And we want it all for cheap
compared to a full-power PC.
Otherwise, what's the point? Just buy
another PC.

Isthat alot toask? Maybe. But the
hardware guys keep telling us what a
great job they're doing in terms of
squeezing proper computing down into
ever more mini packages, both literally
and in terms of price. So why not?

Anyway, we all have arough idea
of what goes into basic media
streaming. So, let's tick that offasa
knownknown and address the known
unknown that is game streaming. We
know we want to do it, but maybe don't
realise what goes into it. What exactly
does game streaming mean, what do
youneed to get it done and what are the
competing technologies on offer?

KEEPING IT LOCAL

We'll start by saying we're not talking

Trevor doesn't like lag. It makes
Trevor angry. You don't want to
make Trevor angry, do you?

Classic Conundrum: AMD or Nvidia?
It's the war that never ends: Nvidia versus AMD. Inevitably, the latest

battle involves game streaming

Just like other skirmishes between
the two big beasts of the gaming
graphics world, streaming finds Nvidia
investing in proprietary tech while
AMD is plying a more open-source
path. For Nvidia, that means making
its Shield portable console and Shield
tablet the hook on which it hangs
game streaming. Add in the GeForce
Experience app running on your PC,
along with optimisations in Nvidia
graphics silicon to improve streaming
performance, and you have a total
solution known as Nvidia GameStream.
It even includes support for remote
streaming of your games from your
PC over the internet as well as features
like ShadowPlay, the latter involving
optimisations for the capture and
conversion of games into video

streams. Nvidia argues that restricting
its streaming tech to a combination

of its own graphics card and a Shield
device allows for a much more polished
performance. And that means less of the |
biggest killjoy — latency.

On the other hand, Nvidia has no
control over your home network, which
is clearly critical. Likewise, flexibility
when it comes to both graphics cards
in your PC and the streaming device
itself is obviously desirable.

As for AMD, it doesn’t have a
complete solution like Nvidia’s. Its
Gaming Evolved platform can stream
for remote viewing, but not for
gameplay. Instead, you'll be using
Valve’s In-Home Streaming tech that’s
built into the Steam platform. In theory,
it’s just like Nvidia GameStream. Indeed,
Steam is Nvidia GameStream-aware
and you'll probably be running in
Steam Big Picture mode on your HDTV
whichever way you go. So, the basic
look and feel will seem the same. But
in our experience, Nvidia's end-to-end
streaming tech is both better when
it comes to lag and also simply more
reliable. You get fewer problems with
games simply failing to load with
GameStream than you do with Valve's
In-Home Streaming.

Nvidia's GeForce cards
sport streaming
—— optimised features.
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here about cloud-based game
streaming services delivered to
anything with a web browser. What
with the OnLive cloud gaming service
finally and permanently shutting
down earlier this year, the future looks
shaky for cloud gaming. Instead, we're
concerned with in-home streaming
from your main PC gaming rig to
another device or display, typically
but not necessarily, the HDTV in your
living room.

That kind of streaming places far
more demands on hardware and
software than mere media streaming.
It's also arelatively new technology,
making for a veritable Wild West of
competing technologies and standards,
sometimes complementary, but often
antagonistic. That's almost inevitable
when the players involved, companies
like Nvidia and Valve, are competing to
dominate PC game streaming.

The default option is Valve's In-Home
Streaming tech that works with
basically any graphics card, regardless
of branding. If your 3D board is good
for gaming on your PC, it's
theoretically good enough for in-home
streaming courtesy of Valve. The main
alternative is Nvidia's GeForce
Experience plus Shield GameStream

B feature » stream machines

platform. But that's a far less flexible
option. There's also a third option in
the form of the US5100 NZXT Doko,
which doesn't just take graphics card
compatibility out of the equation, but
guarantees universal game support,
too. You'll have to import it, though.

Whatever you go for, however, you're
into a whole new class of device
compared to mere media steaming.
That's largely a consequence of the
rigours of game streaming. For video
playback, it doesn't matter a great deal
if there’s a bit of lag between a source
device feeding the content and the
screen on which youre watching it. So
long as the streaming device can
decode the video without dropping
frames, you're basically golden.

Not so for game streaming. OK, you
may not need the latest multi-core CPU
or thousands of graphics shadersina
streaming box. Actually, that's the very
point of game streaming, to enable you
to pump gaming action around the
house from a single, powerful PC
rather than having a pricey gaming rig
in every room. But youdo need
something quick and responsive that
candecode a video stream without
introducing the great bane of game
streaming — youneed something

Steam hardware that's been announced

STEAM LINK

You'll be able to use this
little device to stream
games from your desktop
PC to your HDTV at
1080p/60fps.
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ZOTAC SN970

Out in November in the US,
Zotac’s SN970 will be home
to a mobile Core i3 and a
GTX 970M GPU.

Alienware’s box comes

upgradeable parts.

ALIENWARE ALPHA

with a wireless Xbox 360
controller and plenty of

wm =

. Thanks to Limelight, you
canuse generic Androtd
devices with NVldl e
GameStre

powerful enough to minimise lag. You
alsowant a platform that just works,
something with broad compatibility
with all your games. The question is,
how much processing power is enough?
While we're at it, how much lag is too
much lag? And what is the best
game-streaming technology or
platform on offer?

Unfortunately, there are no simple
answers. There are no minimum specs
toaim for, nor any millisecond metric
we can point at and say this is what you
should aim for in terms of lag. In our
experience, once you get up toaround
60ms or so, most people will notice
thelag.

Of course plenty depends on the kind
of game you're playing and your
subjective sensitivities to lag. Nailing
the competitionin a hair-trigger
shooter can mean that every
millisecond counts, making for pretty
much the worst candidate for game
streaming. A nice-looking strategy
game, on the other hand, will be much
more tolerant of alittle lag.
Conventional third-person, single-
player console ports fall somewhere in
between. Either way, if you haven't
experienced game streaming before,
we think you'll be pleasantly surprised
at just how responsive the technology
hasbecome.

There's one other request we're
making of our streaming boxes. We'd
ideally like them to be serviceable,
usable computers in their own right.
Allowances have to be made for the

IBUYPOWER SBX
This US-exclusive includes
an Athlon X4 840 CPU and a
Radeon R7 250X GPU.




fact that these are very smalland,
compared to a full-fat gamingrig,
cheap machines. And yet we're still
talking about a price measured in
many hundreds, at least in most cases.
It'sasignificant investment to make,
meaning a little standalone
functionality would be nice.

POWER PLAYERS

So, we're not expecting these micro
machines to play games themselves.
But we are interested in what they're
like as computing devices in their own
right. In other words, everything from
simple stuff like browsing the web
(which can actually be quite resource-
intensive with the latest sexed-up web
interfaces)and video playback, toa
little light content creation on the side.
Canthey cope?

Thisimmediately raises all kinds of
tricky questions. How much computing
power is just enough? Do youneed a
full Windows operating system on your
streaming box? Will a mobile operating
system such as Android get the job
done? Perhaps even some freebie
open-source Linux action on a super-
cheap ARM chip?

Then there's the minor matter of
whether you're looking for a
permanent installation alongside your
TV, or something more flexible,
something more portable. Therearean
awful lot of options. Luckily, we've
gathered together a group of devices
this month that should provide pretty
much all the answers to those
questions.

We've got the money-no-object
solution in the form of small form
factor PCs with full-on Core processors.
Intheory, the likes of the Intel NUC and
MSI Wind should deliver something
nearing a compromise-free and
full-feature Windows computing
experience, together with the fastest,
most responsive streaming experience.

Then there's the Intel Atom option
whichretains the benefits of a full
Windows OS and x86 compatibility

Steam or Stream?

Valve's Steam Box: Still coming, but what's the point?

Valve's Steam boxes. Whatever happened
to them? A bold vision for the future of
PC gaming, the Steam box was supposed
to combine a number of new initiatives
from Valve, including the Linux-based
Steam OS and, indeed, game streaming.

But here we are in mid-2015 and the
Steam box proper hasn't really arrived.
We're told they're still coming. But should
you even care? Arguably, the Steam
box is a solution to a problem that
doesn't exist.

Valve's Gabe Newell has been quoted
bad-mouthing Microsoft, the company
he himself used to work for, and its
Windows operating system. We're
talking about the whole “Windows 8 is a
catastrophe” thing.

The temptation is to see the Steam
box and Steam OS as something of
a personal Newell vendetta against

Mew DLC Available

Aflurry of Steam boxes|
are due out this
November.

Microsoft. Whether there’s any truth in
that probably doesn’t matter. What does
matter is that turning Linux into a proper
primary operating system for gaming

is a huge task in terms of software and
particularly graphics driver support. It's
so big that even Valve, the biggest beast
in PC gaming software, can't simply click
its fingers and see it happen.

In that context, Steam boxes and the
Steam OS make more sense as streaming
tech. But then you also have to ask what's
wrong with simply running Steam on
Windows? The cost of Windows?

That's not to say Steam OS and indeed
Linux itself isn't welcome, but it's more
part of the mix rather than an obvious
no-brainer.

ASUS GR8S

ASUS’s tiny Steam machine
starts off with an i5 CPU
and 4GB of DDR3 memory.

ORIGIN OMEGA

It may look like a hi-fi, but
this is very much high-end.
Expect a Core i7, GTX 980
and up to 14TB of storage.

VAPOR

SYBER GAMING

There'll be three versions
of this Steam Machine
available in the US..

STEAM CONTROLLER
Imagine an extremely
customisable Xbox 360
controller with touchpads.

www.apcmag.com 69



NZXT's Doko isn't exactly dumb, but
it's also not a standalone device.

with a bazillion apps, plus accesstoa
proper desktop web browsing
experience. Atom-based streaming
boxes will cost you a lot less money.
They can also be far smaller and run
completely silently. But at what cost to
performance?

You do, of course, have the option
of stepping outside the Wintel box.
Nvidia's Shield platform is arguably
what really got the whole in-home
streaming revolutionrolling. Nvidia,
as ever, has put a lot of work into
polishing its GameStream proposition,
with a particular emphasis onreducing
gaming lag.

But alsoin true Nvidia tradition, it's
come up witha thoroughly proprietary
setup that requires end-to-end Nvidia
hardware. You'll need an Nvidia
graphics card in your PC and you'll
need a Shield console or tablet plugged
intoyour HDTV or whatever display it
isyouplan touse. Youcan't even use a
device like, say, a Google Nexus 9,
despite it sporting exactly the same
Nvidia Tegra K1 processor and also
running Android. Nope, sorry folks, it
has to be a Shield device. (And none of
these are technically available in
Australia yet — although you can find
some local retailers selling imports.)

SEEING THE LIMELIGHT

Or does it? Actually, it doesn't, but no
thanks to Nvidia. Instead, give it up for
Limelight, an open-source game
streaming app that plugs right into
Nvidia's GeForce Experience interface
and allows you to access all its game-

Raspberry Pi: The ultimate
budget streaming box?
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streaming goodness, provided youre
running a GeForce graphics card.

Evenbetter, Limelight is multi-
platform. Versions for Windowrs,
Android and Linux are available,
opening up a whole new world of
streaming options, including arguably
the most intriguing of all, the
tantalising prospect of turning the
puny Raspberry Pi 2 into a powerful
gaming PC. Remarkable, given the
low price.

In practice, we've found the Windows
version of Limelight to be patchy. The
Linux variant, on the other hand, isn't
exactly user friendly. It needs a fair bit
of setting up and command line
expertise, by Windows standards at
least. But then it was ever thus for
Linux, wasn't it. Limelight for Android
is probably the slickest and easiest to
use of all. That's handy because it
opens up a whole range of options. If
you already have a decent Android
tablet, for instance, you should be able
to get game streaming running
without spending a single penny.

Getting back to that Raspberry Pi,
it's seenhereinitsrevised second
edition. In many ways, it's hopelessly
outgunned, even after ahardware
upgrade to a quad-core processor and a
gig of RAM. But then it was always
going to be. The Piappears herereally
to satisfy our curiosity. Isit trulya
realistic option for game streaming?
Orisitjustatoy, albeit a powerful one,
for learning about computing?

The final joker in our streaming pack
is the NZXT Doko. It's a bit of arule
breaker due tonot really being a
computerinits ownright. It merely
mirrors the output of your PC to
another display and has essentially no
independent functionality. Disconnect
your PC and the Doko drops dead.

The thing is, on paper it does that
mirroring in such a clever, full-
featured manner, it has us wondering
whether all these specialised game
streaming interfaces have got it wrong.
Just stream your whole PC, USB ports
and all, and forget about game
compatibility and the need for specific
hardware. Sounds like a no-brainer,
eh? These are not the only streaming
boxes out there, of course. But they do

Intel's NUC is a pricey but
powerful streaming option.

&=

>

cover all the key options. At one end of
the spectrum, you've got the relatively
big money boxes with Intel Core
processors. At the other end, it's the
preposterously parsimonious
Raspberry Pi 2. In between, you've got
cheap Atom boxes and tablets.

Of course, once you've picked your
stream machine —and in some cases,
before — you'll need to take a view on
wired versus wireless networking. In
anage where wireless comms are
assimilating almost everything, game
streaming is arguably the final
frontier of fixed wires.

STILL WIRED

No other app you're likely to use is so
sensitive to both bandwidth or latency.
In theory, the latest Wi-Fi tech has
easily enough bandwidth for what
amounts to a glorified HD video stream
with some control signalling slapped
on top. But unlike conventional video
streaming with its service-smoothing
buffering, even the slightest
connection glitch can be catastrophic
for game streaming. Buffering is not
anoption.

All of which means that while
wireless streaming can and does work,
youneed tobe realistic about the
limitations. Room-to-room streaming
canbe marginal, for instance. If youre
really serious about getting the
highest quality streaming experience,
we strongly recommend reacquainting
yourself with Ethernet. That's
particularly true if you're aiming for
the current gold standard in game
streaming, which is 1080p at 60fps.
That's a fair old bit of bandwidth, if you
want to keep the image quality tip-top.

Oh, and for the record, our
experience with powerline networking
isthatit'snota great fit with game
streaming. For whatever reason, be it
protocol overheads or background
noise, it tends to introduce too much
lag. And that, folks, is the background
to PC-based game streaming. W
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MAC

I'm trying to install Yosemite on a MacBook
Pro with a new, blank hard drive (the old
one died and was replaced). | have a copy
of Mountain Lion on a DVD, but | don’t seem
to be able to install it. If | go to Apple’s web
site on my Windows PC, there’s no
Mavericks download button. Am |
marooned without an 0S?

James Ifans

Youwon't see the download button
unless youre viewing it ona Mac. You
need to get at least Snow Leopard
installed in order to be able to download
the Yosemite Upgrade. Since your
Mountain Lioninstall DVD isn't
working, you have two options: if you
know someone else with at least Lion
installed, you could use DiskMaker X
(diskmakerx.com) on their Mac to createa
bootable install disk; alternatively, you
can call Apple customer support (1300
321 456) and give them the serial
number of your MacBook. If you ask
nicely, they should agree tosend you a
DVD for whatever version of 0S X was
originally installed on your MacBook.
You can use that to bootstrap yourself
back up to Mavericks.

Luis Villazon

MAC

Is there a way to run an application
fullscreen on a Mac but still have the Dock
showing? | don't like the autohide
behaviour of the Dock so I normally have
this turned off, but when | make an app
fullscreen, it covers the Dock!

Bill Poole

Even if youhave autohide turned off,
the Dock will still slide into view in
Fullscreen mode when you move your
mouse to the bottom of the screen, much
the same way the menu bar does. You
cansize awindow to cover everything
except the menu and Dock quite easily,
by just dragging the corners. Apps won't
resize to cover the Dock, although they
canbe moved behind it. Once you've
sized an app manually, that size will be
remembered the next time you openit.
If youwant your windows to snap
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enough to only give you
the upgrade option when
you view it from a Mac.

i automatically, you canuse
¢ BetterSnapTool (52.49, Mac App Store).

Luis Villazon
HARDWARE
I have two computers and two monitors —

a Mac Pro with a 27-inch Dell monitor
connected using DisplayPort, and a

Windows 8 PC with a monitor (also a Dell),

that's shared between both the PC and the
Mac Pro (over DVI on the PC). If I'm using
the PC and then unplug the monitor and
connect it to the Mac Pro, the Mac
recognises the new display, but the screen
stays black. After a few seconds the

EveninFullscreen mode, you can
still use the Dock.
g "OEN

monitor goes into standby. Is there any
way to hot-swap these monitors?
Steve Byron

0OS X sends a query to the monitor

through the video cable when the Mac
i firstboots or wakes from sleep, when

you plug in the Mac end of the video
cable, and when you hold & down in
Display Preferences and click the
Detect Displays button.

If the monitor doesn't answer with
its display ID at any of these points, the
Mac will conclude that there isn't

¢ anything at the other end of the cable
. and will stop sending video data
i throughit. And the monitor in turn,
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0S X's 'Detect Displays'button can force a stubborn
monitor to notice you.

will drop to standby as soon as it goesa
few seconds without a video signal.

[t may be that your monitor isn't
responding because it's only listening
tothe PCthrough the DVI port at the
time and doesn't switch over
immediately. You could try using the
Detect Displays button on the Mac to
send a few extra ID queries down the
cable and see if the monitor catches
any of them. If that doesn't work, try
cycling the power on the monitor first,
before you plug it into the Mac. Evenif
this works, it's a little inconvenient to
have to turn the monitor off and on
again every time you switch
computers.

However thereisa glimmer of hope.
There are a few monitor detection bugs
in Mavericks 10.9.4 that Apple is aware
of. By the time you read this, 10.9.5 will
be out, not to mention the possibility of
10.10, Yosemite. There is a good chance
that Apple may have fixed thisissue in
the display driver by then, allowing
better hot swapping detection.

Luis Villazon

HARDWARE

lupgraded my ASUS Z77 WS gaming
computer to an ASUS Z87 WS MOB and
Devil’s Canyon CPU. After the upgrade |
was getting long boot times with a
Samsung 850 SSD boot drive. All drivers,
BIOS, and Windows 7 were up to date. |
systematically removed the USB devices to
see if they were causing the problem, but it
persisted. | also checked Microsoft and
they had a software update but that didn't
help. I had two DVD/CD internal drives
installed and when | went to load up a DVD
it didn't work. I removed the drive and
bingo, boot time dropped to 15 to 20
seconds. Could the BIOS searching for this
drive be the cause? Side note: the ASUS
Z87 WS makes for a great gaming board,
with two 12v 8-pin CPU sockets and one
6-pin socket on the mobo to provide extra
power for overclocks and multiple graphics
cards. Has APC ever used a workstation
board for a gaming computer?

Ron Apra

It sounds like you practiced excellent
troubleshooting, Ron. As we've learned

It's uncommon — but not impossible — for optical
drives to cause boot problems.

over the years, trying to “fix" issues
when the hardware is faultyisan

i exerciseinfrustration. As far as your
i situation goes, yes, the POST process

can hang when it finds faulty hardware.
Though we've seen it in the past with
optical drives, we've mostly
experienced it with hard drives, and
lately, SSDs. The system will poll each
device onboot, and will wait fora
response before either showing an error

¢ ormoving on. In general, whenever your
: systemishanging during the boot
i process, it'shardware-related. Asan

aside, we'd test to make sure the drive is
really dead before tossing it. Either
swap the SATA portit'susingortrya
different cable. Regarding your side
note, yes we have used workstation
boards for gaming, and youre right,
they're excellent. In fact, if youre

¢ inclined to run multiple GPUs they're
. thebest, asthey provide more

bandwidth than consumer-based
motherboards. However, you'll need to
runat least three cards before you start
seeing a difference. Therest of the
differences, such as support for higher
core-count GPUs and RAM, are just for
bragging rights though, and won't make

i adifferencein games.
. APCteam

HARDWARE

I'm running an old Intel Core i7-920
Nehalem CPU in a Lian Li V1110 case with
nine hard drives, two Blu-ray drives and an
SSD as a media server, movie-ripping

. station, and occasional gaming box. I've
i been waiting for the Haswell-E to drop, but
. having read APC's reviews I'm quite worried

about CPU heat. In my current rig, I'm using
a Thermalright Ultra 120 cooler, and my rig
will occasionally reboot due to the heat. |
love that my Lian Li case can accommodate
many HDDs and is soundproofed, but it
won't accommodate a large water cooler
such as the Corsair H100 or H110. If | want

: to keep my case, but upgrade the
i motherboard, CPU, and RAM, what is the

best cooling solution? Alternatively, is
there a roomy case that can accommodate
lots of drives, is quiet, and has room to fita
large water cooler?

CharlesK.

Good news, Charles, there are several
cases that meet your demands for
hardcore storage and cooling. We know
the Cooler Master Cosmos IIand the
Corsair 900D will both hold all that
storage and a fat radiator, or atleasta
closed-loop liquid cooler like the NZXT

i Kraken X61 or the Corsair H100i. We've
¢ hadbothinthelaband canattestto
i their ability to swallow hardware,

though for our money the Corsair 900D
getsthenod. The 900D can hold nine
hard drives, two power supplies, and a
360mm radiator, so throwingina
Corsair H100i would be like seeing if we
could eat a single hot pocket. Asfaras
quiet goes, you have tobe able to strike

¢ abalance between good airflow and
¢ usable temperatures. Insulated cases

are great for noise but not the best for
keeping temperatures down. For what
it'sworth, we built a system using the
Corsair 900D that had over 17 case fans
(of the Scythe Gentle Typhoon variety)
and it only emitted a gentle hum even
under load. It was entirely water-cooled

¢ though.In our experience, the GPUs are
i thenoisiest componentsina PC, so if

you can keep those quiet and use good
case fans you'll be well on your way.
APC team

Full tower cases can take ¥
aton of hardware. " i
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HARDWARE

I've a home-brew PC that'’s been sitting
unused for about 12 to 18 months. It was
working fine when last used but upon
starting it up in runs in super slo-mo. |
reseated the RAM and videocard and
ended up swapping out the VelociRaptor
primary hard drive for an extra SSD | had,
but it didn't help. | then tried reinstalling
Windows, which took days. Installation of
the video card driver also took days and
the motherboard driver setup would not
even run as it kept timing out. Any ideas?
Rob S.

It's best to go component by component.
Firstjust seeif it will POST quickly with
asingle stick of RAM and nothing else,
aside from the CPU. Then add the GPU,
thenahard drive, and so on. And for
each component, see if you can test
themin another PC.If you can'tisolate

likely the motherboard itself. Our
adviceis tobuyanew one froma place
withagenerousreturn policy, and try
it out.

APCteam

WINDOWS

I am studying C++ at college. My program
needs to run as admin, so | have added to
the program permissions elevation
manifest file, like we were shown in class.
But when | run my executable, Windows
crashes and my source code isn't saved.
What am I doing wrong?

Pravin Sindar

The most likely thing is that you haven't
created the permissions manifest file
like you were shown in class, and have
instead introduced an error thatis
crashing your development IDE. But it's
also possible that there’s nothing wrong
with your permissions manifest andit's
adifferent buginyour program itself
that is causing the crash. Without
seeing your source code, it's difficult to
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felt obliged to try debugging it and

say. But I'm not complaining. If you had
sent me your source code, [ would have

debugging other people's codeisa

i wretched business. Instead, let me give
© yousome general advice. In

© programming, most people try to fly

. before they canwalk. If you've been

shown how to elevate the permissions
of your executable, try replicating the
class example exactly and get it to work

before you add any of your own code. Or

try the example at tinyurl.com/d8seqm?7.
Once that works, delete your program
and write it again from memory. For
completely unfathomable, Windows-
halting bugs like this, startingagainisa
good way to create the program or
routine that you meant to write. That's
often much quicker than trying to see
the tiny discrepancy in the program you
actually did write.

Luis Villazon

NETWORKING

My laptop running Windows 7 Ultimate
anindividual piece of hardwareit'svery

won'’t let me log in to my user account when

i Iplug the network cable in. If | unplug the

. network connection, it lets me log in but

¢ then | am restricted to Wi-Fi speeds for file
i transfers. | have tried creating new user

© accounts but they behave exactly the

: same. Is this a bug in Windows or is it my

: router?

Kieron Parry

The quick fix... It sounds as though
¢ Windows thinks youare part of a

network domain. If you look at System
(click ‘Start’, right-click ‘Computer’and
click ‘Properties’), you'll see any domain
under ‘Computer name, domain, and
workgroup settings’. If this domain
businessis news to you, click ‘Advanced
System Settings'on the System
Information dialog, then the ‘Computer
Name'tab. You can then change yourself
from a domain to a workgroup, which
should resolve the weirdness.

The boring background... Network
domains are normally used in offices,

with lots of computers connecting to

central file servers. Sysadmins can
easily control the permissions for all

the PCsinadomain. Onahome

Requasting Admin Approval at Application Start

] S

Grab this example code to let your program request
i administrator privileges.

network you normally only have a
single subnet and youdon't care about
centralised permissions, so it's easier
tojust use aworkgroup (which isalso
the default). When you log into a
domain, your credentials are checked
with the domain controller. But if you
connect via Wi-Fi, Windows will use
the credentials cached locally. You can
resync the credentials by leaving the
domain and thenrejoining it. If your
laptop's local time is out by more than

i five minutes from the domain

¢ controller’s time, that would also cause
i aloginfail, but that's pretty unlikely

{ unlessyouaren't automatically

¢ syncing your system clock via the

i internet for some reason.

i Luis Villazon

Computer Name/Domain Changes lﬁ

You can change the name and the membership of this
computer. Changes might affect access to network resources.
More information

Computer name:
PC3002

Full computer name:
PC3002.uk futurenet.com

Member of
) Domain:
uk futurenet.com
@) Workgroup:
DISNEYLAND|

ok J[ Comcd ]

h

If you're not logging onto a domain, you should

change your PC's network settings to use workgroup
¢ instead.



Streamline file

saving with a macro

Helen Bradley

nan office situation you may

want to enforce a file naming

convention so you know how

files are named and where they
are stored.Itis easy todothisusing
amacro.

In our scenario we will be saving
Word documents to a preset folder
and using a combination of date,
preset text and user entered text. The
macrois designed so you can easily
replace the content with datarelevant
toyour own needs.

The macro should be stored in your
Normal.dotm template soitis
available touse at any time. The step
by step shows how to create it. And
there's example code to download at
www.apcmag.com/magstuff.

Thisis the code of the macro. When
runit displaysadialog to prompt for a
client name whichis then used as part
of the filename. The filename also
includes the current date formatted
todisplayas yyyymmdd so 10 August
2015 will appear as 20150810. This is
one way of including the date of

creationin the filename and you can
change the format, if desired, by
changing this line of code:

docDate = Format(Now-
Yyyyymmdd")

The path for saving the document is
hard coded in to this statement:

docFilePath = "c:\
users\<user name>\my
documents\clients\"

You should replace <user name»
with the appropriate user name and
replace ‘clients' with the name of the
folder in which the file is to be stored
(this folder must already exist and
youmust include the trailing
backslash inside the quote marks).

If the document has been previously
saved this code will save it with its
original name and in its original
location.

Sub Savellork ()
If ActiveDocument.Path =
un Then

Naming conventions

SET UP

Choose ‘View > Macros > View
Macros’ and type the name Savellork,
choose to save it in Norma.dotm (Global
Template) and click Create. This opens
the Visual Basic Editor ready for you to
type the code.

CUSTOMISE CODE

Type the code, changing the
docFilePath text to the location where you
will store your documents. You can also
alter the docNameTxt entry, if desired.

‘replace <user name> and
sub folder in following
statement

docFilePath = "c:\
users\<user name>\my
documents\clients\"

docDate = Format(Now-

Yyyyymmdd")

docnameTxt = " Letter
to u

docClient =

InputBox("Client". “Document
Save”". “(Client")
docFilename =
docFilePath + docDate +
docnameTxt + docClient
With
Dialogs(wdDialogFileSaveAs)
-Name =
docFilename
-Show
End With
Else
ActiveDocument.Save
End If
End Sub

Add this code toabuttonon the
ribbon and access it with a single click.

INFUTURE

When you run the macro you will be
prompted to enter a name and the macro
will automatically open the correct folder
for you and populate the save dialog’s file
name field with the details for that file. You
can change any of these settings or click
Save to accept them.

www.apcmag.com 75
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Automate i0OS
tasks with Editoria

Kenny Hemphill

Try This: Editorial

Try thisv

Editorial. That's yet another iPad text editor, isn't it?

No. Yes. Sort of.

Ok. Got it. Thanks.

Yes, it's a text editor. No, it not "just another' text editor. Editorial supports Markdown

and, more importantly, allows you to create workflows to automate some of the more

laborious bits of working with text.

Markdown?

It's a formatting syntax for text, designed so that it can be read 'as is' but also so that it

can be easily converted to HTML. It's supported by several i0S and OS X text editors

and is now also supported by Wordpress.

Ok, | think. So what are these workflows, then?

They can be almost anything you can accomplish in a text editor in iOS. So, for

| PRY Rpnyty gy 0

()

tits simplest, Editorialisa
text editor that supports
Markdown, the plain text
formatting syntax that's
gained in popularityinrecent years
and is supported by WordPress,
among others.
However, there’s much more to it
than that. Editorial enables you to
automate repetitive tasks by creating
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reusable workflows. There are three
ways you can add workflows in
Editorial: by scripting them from
scratch in Python; by putting Actions
together in sequence, a bit like
Automator; or by importing workflows
created by others.

Most of us lack the skills to take the
first option, but the latter two are
reasonably straightforward. Having

EDITORIAL'S MAIN SCREEN

EDITING WORKFLOWS

Tap the spanner to see a list of
available workflows. From here, you
can import more of them or create
your own. You can also remove those
you don't need. You can change its
name and icon, tag it and share it.

EXTENDED VIEWS

This arrow accesses a screen
where you can preview the
current document, view Editorial’s
documentation, access the Console
and Scratchpad, and visit web pages
in a built-in browser. The Scratchpad
enables experimentation with
Python to create workflows.

BOOKMARKS BAR

If you have a few workflows
you use regularly, you can bookmark
them. Workflows are added from
their information page, accessed
from the spanner button. It's
worth taking time to give them a
descriptive name and icon.

SWITCHDOCUMENTS

This is where you open a
document, either stored locally or
in Dropbox. You also create new
Markdown or text documents from
here. Sort them by name or date, and
organised in folders.

DOCUMENT DETAILS

Tap on the title of a document
to see its word and character
counts. You'll also see an outline
of the document, generated from
Markdown headings. Tap the pencil
icon to the right of the title to edit it,
or the Dropbox icon (if it's a local file)
to copy it to your Dropbox account.

EDITORIAL'S KEYBOARD

The app’s keyboard provides
a number of shortcuts, including an
undo button. Tap the Snippets key
to its left and you'll be presented
with a list of text snippets to quickly
insert into a document, including one
which adds today’s date at the cursor
when you type ‘ddd".

been around for a couple of years,
Editorial has a core of devotees who
produce workflows and make them
available for use, so you may not need
to create your own at all.

Aswell as text, workflows can
processimages. The one we'll build
quickly adds animage from your
Dropbox folder to an Editorial
document.



Use actions and workflows

Search Wi

O, Dropbox photo

DOWNLOAD A WORKFLOW

To create a new Markdown
document, tap the top-left icon to open
the sidebar, then the button at the bottom-
left. Next, tap the arrow at the top-right of
the screen, tap Browser and visit editorial-
workflows.com. Type Dropbox photo
in the site’s search bar, tap the title of
the item under Results and then ‘Install
Workflow’. Confirm on the page that you
want to proceed, and again in the dialog
that pops up. To check it was a success,
return to your document, tap the spanner
icon and check the workflow is listed.

# MacFormat example ¥

VARIABLES AND BLOCKS

Variables can be used to substitute
values into actions’ text parameters. Built-
in variables include selected text, file name,
and date and time formats. So, to create
a letter template with ‘Date:’ followed by
today’s date, you'd create an action to
insert variables that format the date how
you want it to look. When you want actions
to run only when a condition is met,
add the Conditional Block action and put
them inside it. To repeat actions for every
line of text that's input, use the Repeat
Block action.

USE IT TO INSERT AN IMAGE

Tap the ‘i’ next to the workflow in the
list. Tap in the name field to give it a better
name, then tap ‘Add to Bookmarks Bar’ so
it's quicker to access. Go to the Dropbox

. app, find the photo you want, tap its Share

button, then ‘Copy Link’. Return to Editorial

© and tap the workflow in the Bookmarks

Bar. It should add Markdown code for
the image. If you get an error telling you
the link lacks an image extension, open
another text app, paste the link, remove
?2d1=0" from its end, copy it again and try
again in Editorial.

B3 Copy Ml Text v

Decumaent Text

Set Clipboard

EDIT EXISTING WORKFLOWS
The best way to understand how

i actions form workflows is to examine one

included with the app. Tap the spanner
icon, then the ‘i’ next to a workflow, then
‘Edit Workflow’ to see its actions listed
sequentially. Tap an action to see its
options. To save your choices as a preset,
and to rename the step, tap the down

¢ arrow at the right of the action’s title bar.
i You can also drag an action to a different

place in the sequence using the grip icon

at its far right, though you don’t want to do
i thatin a pre-built workflow.

& Emailvy
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UNDERSTAND WORKFLOWS
Workflows in Editorial are usually
made up of sequential actions (though
a workflow can also be single action
comprised of a Python script). Actions
can do many things, such as converting
Markdown to HTML, or searching for text.

They have parameters that you set when

creating a workflow, the types of which
depend on the action. Each action takes
the output from the preceding action as its
input. Once you've set the parameters for
an action, you can save its configuration as
a preset to use again.

N & MyWorkflowé6 v

Action Library

SPECIAL

& Repeat Block... 2
I Run Python Script 2
Set Variable
B Srores theinput textir ?
£l Stop 2
' Sub-Workflow b
EDITOR
Extend Selection

' extends the curr the I ?

Get Bookmark URL

CREATE YOUR OWN
The first step in creating a workflow

. from scratch is to plan what you want

it to do: steps to get there, conditions to
meet, variables needed, and so on. Next,
check out the Action Library by tapping
the spanner, then +' to create a

workflow, then +" again. Read an action’s
documentation by tapping its adjacent ‘?’
and work out the order of actions based on

their input and what they produce. Store
¢ things you need later in variables. Detailed

documentation about Editorial is at tinyurl.
com/ncjldhl.
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Pimp your Dock

Matthew JC. Powell

he Dock hasbeen a part of

O0S X since its earliest days,

and has varied widely in its

functionality and, in
particular, in appearance.It'sa
repository for your most-used
applications as well as a way of
switching between currently open
applications, and of course it's where
you find the Trash. There are a few
customisations you can make to it
using System Preferences (position,
size and so on) but if you're prepared
tobreak out the Terminal you can do
much more.

Add spacers. The Dock is divided
into two sections: applications on one
side, and folders on the other, with a
divider in between. If you have a lot of
applications on the Dock it can geta
bit difficult to find the one you want
quickly, thusreducing the utility of
the Dock.

The solution would obviously be to
sort applications into groups and add
extradividers. Apple, in its wisdom,
hasmade adding such dividers nigh on
impossible.

You can, however, add blank spaces
to separate out your groups of
applications. Open the Terminal,
and type

defaults write com-apple-
dock persistent-apps -array-
add '{"tile-type»=»spacer-
tile»3}'s killall Dock

and hit Return. A blank space will
appear in the Dock, which can be
dragged back and forth like any other

Just recently. Adding a ﬂ;’
Recent Items tile to the

Dock makes these things Unfitle:
easier to find without going L.

to the Apple Menu.
Unfortunately, sinceit's a
tile and not areal folder, you
can't dragitems fromit.

icon. If you want multiple spacers,
simply run the command multiple
times. Toremove them, simply drag
them off the Dock like any other icon.

Make the Dock a switcher, nota
launcher. The same overwhelming
clutter discussed above canrender the
Dock essentially uselessas an
application launcher for many people.
Plus, using Spotlight to launch
applicationsis so quick. But the Dock
can stillbe useful asaway to switch
between open applications, if you
could just get it to display only the
applications you're actually using.

Well you can. Open the Terminal
and type:

defaults write com.apple.
dock static-only -bool TRUES
killall Dock

and hit Return. Now look at the
Dock, and only the applications you
currently have open will appear, as
well as the Trash.

This essentially replicates the
functionality of pressing Command-
Tab to switch between applications,
but with the advantage that is you
click and hold on one of your open
applications, you can switch directly
intoany open document in that
application. It's minimalist, useful,
and very cool.

Unfortunately you lose your
Downloads folder and any other
folders you've got sitting to the right
of the divider, and there's apparently
no way to keep those while having
only active applications to the left of

= / =/ = / = /

/ I/ ! /
fW——1 (W
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Below: The final frontier. Adding blank spaces
to the Dock can help keep it organised
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@ cDock Extra Settings

Updates:
Check for updates now
[ Automatically check for updates
Automatically install updates
Include beta releases

Dock:
Reset icon cache®

Restore Dock to factory settings
Restore Dock from backup

Select a restore point [T

Finder:
Colored sidebar
Folders on 1op”

cDock:
Display SIMBL warnings
Reset cDock (Uninstall)

* Requires admin password.

i Apply I

Cancel

One-button fix. If you've been mucking about with
the Dock and it's not behaving correctly, cDock
offers the option torestore it to its default
settings — it's as if you never even fiddled with it.

the divider. This may be a deal-
breaker. To change back to the

Dock the way it used tobe, run

the command again, changing TRUE
to FALSE.

Addrecent items. The Recent Items
submenu (in the Apple Menu) can be
useful for getting at documents you've
been working on, particularly if you're
not as organised as you might be about
where you save things. Many Mac
users these days hardly ever use the
Apple Menu, though, soit's easy to
forgetit's there. If the Dock ismore a
part of your workflow than the Apple
Menu, you can add a Recent [tems tile
(akind of folder) to your Dock.

Open the Terminal and type:

defaults write com.apple.
dock persistent-others -array-
add '{"tile-data” = {"list-
type" = 13}5 "“tile-type" =
“"recents-tile"3}'s killall
Dock

and hit Return. A new tile will
appear between the Trash and the
Downloads folder on your Dock.

If youright-click (or two-finger-tap)
on this tile, you'll see alist of options
for what it can contain — Recent
Applications, Recent Documents,
Recent Servers, Favorite Volumes and
Favorite Items — as well as how you

QY@=



Have it your way. When you create
aRecents tile, you canset it to
show different types of content
or simply get to servers and
locations you use frequently.

Recent Applications
v/ Recent Documents
Recent Servers
Favorite Volumes
Favorite Items

Fan

v Grid
List
Automatic

Remove from Dock
Open

B4 T

Dock them ST R

import then  10-8
Basic
Autohide: Blue
Magnificatic  Clean (3D)
Icon Size: Custom
Dark
Application £ i1screen
Document s| Gray
Extra settin,  HUD
| Picture
Email  pjnk
Red
Transparent
Unity Lite (3D)
Unity Nite (3D)
Yellow
Yose Lite (3D)

Yose Nite (3D)

“The transparent theme is particularl

cool — icons floating

visible Dock at all’

about withno

would like it to display. Again, if you
want multiple instances of this tile
—soyouhave one for Recent
Applications and one for Recent
Documents, for instance — simply run
the Terminal command again.

If you have a Mac-using relative who
is constantly calling for tech support
because “all my mail has disappeared”
—meaning they've accidentally
removed the Mail icon from the Dock
—you'll love this one. It's also useful if
you've got kids who know enough to
muck about with your Mac, but not
enough to leave it alone.

For this one, open the Terminal and

type:

defaults write com.apple.
Dock contents-immutable -bool
yesi killall Dock

then hit Return. Thisrenders the
contents of the Dock “immutable”,
meaning nothing can be added,
nothing can be removed, and nothing
canbe shifted around. The position,
size and magnification options for the
Dock are unaffected.

Of course, if you need to make
changes to the Dock for your support-
needy friend or relative, you'll have
torun the command again, changing
yes tono.

But wait, there’s more. If you really

LOLTEAWO T

Above: The minimal look. Reducing the Dock to show only active applications
gains some functionality for you at the cost of your Docked folders.

IFg WeX rOD0dQsadCesd vE©

cD_ock - 1.4

| Show only active apps
|| Dim hidden items H
| Lock dock contents
[ | Mouse over highlight
Recents folder

| Hide dock tooltips
| Custom Dock Menus
| No app bounce

|| Single app mode

The many ways of the Dock. cDock, an
open-source utility, makes it easy to add
colourfuland crazy appearance settings
to your Dock, as well as some more
practical options.

want to go crazy with your Dock, and
youre unafraid toinstall a third-party
utility to hack your system for you,
can download cDock from sourceforge.
net/projects/cdock/

cDock worksin 05X 10.9 and 10.10
and offers most of the hacks listed
above, plus othersincluding giving the
Dock its 3D appearance back (if you're
into that sort of thing) and turning it
wacky colours.

Among the most interesting things
cDock candois add “themes"to the
Dock — colours, magnification and
hiding and other settings, all
changing at once. The SourceForge
community also builds extra themes
onaprettyregular basis, so if there
isn't a theme you like yet, just wait
around a bit (or request it). The
transparent theme is particularly cool
—icons floating about with no visible
Dock at all. Given its present
minimalist push, Apple should make
this an option. Better still, cDock
offers a simple way torestore your
Dock toits default settings if, for
example, you've gone and tried the
various tricksin this here article and
broken it. It's possible (and reasonably
easy) torestore the Dock defaults
using the Terminal, but the procedure
varies from one version of OS X to the
next.Installing cDock is
comparatively straightforward. ™
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Create a 3D game with Unity

Developing games isn't easy. Robin De Jongh breaks down the process.

eveloping games is hard.
Atleast that'sthe general
perception. Andit’s true if
you're talking about creating
agame from scratchin a general-
purpose programming language.

But these days, it doesn't have to be
anythinglike that hard. There are
tools available that happen to cost
absolutely nothing, and which make
the whole process of creatinga game a
pleasurerather than a chore. Almost a
game initself. Unity, as an example,
offers up the kind of graphical
interface that you'd more commonly
find in a simple-to-use 3D modelling
tool, with cameras, light sources and
models. You can have something
impressive up and running in a matter
of minutes, as we're going to show you.

“The game view
shows you only

what the audience
will see’

File Edit Assels GameObject Component Mobile lnput  Window Help
[ [ =8 Pivol
LORE S oL Bl { v ]

e
=Herarchy [0

GAME ON

Unity Personal Edition is free
from unity3d.com. Once you've installed
it, open Unity and hit ‘New Project”.

Name your project ‘IslandRun’and in

the same screen click on the ‘Asset

Packages’button. Tick the boxes for

‘Cameras’, ‘Characters’, ‘Environment’

and ‘Vehicles' packages and click

‘Done’, then ‘Create Project’. Your game

assets library will take a while toload

and the progress bar will show how far
youhave to go.

m Onceinthe Unity Editor, you'll see a
screen similar to any 3D modelling
package. On the top you have the
main scene into which you'll place
your 3D or 2D objects. You could
create these yourself using tools
such as Gimp and Blender and import
them, butin this tutorial we'll be
using pre-made assets from the

Libraries you just loaded. Think of
the Scene view as a film set on which
you assemble the components prior
toatake.

SETTING THE SCENE
If you click on the tab above the
scene view, labelled ‘Game’, the window
will change to the game view.
Continuing the analogy of a film set,
the game view shows you only what the
audience will see. Click the ‘Scene’tab
before continuing. Next to these
windows, on the left, is alist of
everything that's currently in the
scene. Think of thisas your
stagehand’s list. If you click on the
camera in the list, it will highlight the
camera in your scene.
m Typing ‘cam’into the search field at
the top willisolate anything on the
list with those letters init, making it

e o -
[Layers | [Default -1
LU r=ire = =

ctor B dom

13
O ||| shadad

[[Cruwincc] (GoAT

Glames +| e all

e ©

Main Camers b
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Clear Flags Skyboie :
Background I
Culling Mask [Everything ¢
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Viewporl Rect
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an extremely useful way to find
things in your scene if it gets
crowded. On the farright of the
screen is the Inspector [Image A],
which will show details of the
Camerayouselected. Delete the
letter from the search box and then
select the ‘Directional Light'in your
Hierarchy list. You will see that the
details change to those more specific
toyour lighting.

WATERWORLD
There's nothing to see at the
moment, so let's get on with some world
building. One of the simplest but most
effective thingstodoit toistostart
with water — it provides visual interest
and some natural edges.
Below the scene window is a project
list, containing all the game assets
you've loaded into the project. Select
‘Standard Assets > Environment »
Water > Water > Prefabs’, then drag
the ‘WaterProDaytime'item into
your Hierarchy list. It will now
appear in your scene. Above left of
the scene window you have five

How materials work

Polygons and meshes build your
game.

Game graphics have improved hugely
over the years, but the basic format has
stayed the same. Objects are made up
of meshes, which in turn are made up
of polygons, usually triangles or quads.
Think of these as chicken mesh bent
into shape with papier mache over the
top. You get a 3D shape, but no detail or
colour onto which materials are applied.
Materials consist of a texture, which is
called Albedo in Unity 5. It has the basic
colour information in it.

Added to this are extras, such as a
Normal map, which defines details
such as grooves, cracks, bumps and
scratches. A material might also have an

buttons. Select the fourth onein.
Click on thelittle box at the centre of
the ‘Water’ prefab, hold down the left
mouse button and move up. This
scales the water up. Do this a few
times [Image BJ.

WAVE MACHINE

The Water prefab you've inserted
inyour sceneis a flat disc witha
Material already applied to it. (For
more about materials, see “How
Materials Work”, below). Click on the
‘Play’ button at the top centre of your
screen and see what else it has to offer.
Did you notice when you hit ‘Play’ that
Unity executes a script that animates
the bumpiness of the waves? So, what
we have so far is a camera view that
remains static, pointed at the horizon
of ascene that hasonelightinit,a
skybox that simulates diffused light
from the sky, and a flat plane with
water material applied. Finally, a script
attached to the water makes the waves
animate over time. Go to 'File > Save
Scene’, and type in ‘IslandRun Scene’
and hit ‘Save'.

y Unity 5 has a stunning demo
® scene to help understand
materials and lighting. [l e

ambient occlusion map, which tells Unity
where areas of constant shadow are, or a
specular map, which controls which part
of the material looks shiny. A height map
is used in materials such as the terrain for
our game where elevation is controlled by

der G
Hane (Fhyes Hasen ©
P Teran °

CREATING THE ISLAND TERRAIN
Unity comes with Terrain editing
tools that we'll now use to create an
island. Go to‘Game Object > 3d Object >
Terrain' In the Inspector, enter X -250',
'Y -5'and 'Z -250". This places the
terrain at the centre of the Water, since
the terrain defaults toa 500-wide
square. The-5'in the Y axis allows the
water to be above the terrain.
At this stage, increase the water, too,
so that it stretches out further than
the terrain. Select it and enter ‘X
1000"and Z 1000". We'll now raise
various parts of the terrain to create
the island. With the ‘Terrain’
selected, click the ‘Raise/Lower
Terrain’button. Select one of the
rough brushes and increase its size
t0'100"and Opacity to‘50". Paint
onto the Terrain the general shape of
your Island.
Next, reduce the brush size and
opacity, thenrepeat toadd in
medium detail. Finally, use the
‘Smooth Height' feature if you havea
terrain that's too bumpy. Use the
scroll button to zoom in and out and
the middle mouse button to pan
around the view. Click the ‘Paint
Texture'button and select ‘Edit
Textures'and ‘Add Texture'.
To apply and paint textures to your
island, click ‘Select’ on the left-hand
square labelled ‘Albedo (RGB). Scroll
down to find ‘SandAlbedo’and
double-click. Select‘Add". You'll
notice that sand has been applied to
your whole Terrain. Now add another
Texture in the same way, selecting
any of the ‘Cliff' or 'Rocky’ textures.
Now select itand use brushesin the
same way as before to paint over the
top of the sandy terrain wherever
youwant rock to poke through
[Image C].

the level of grey in a greyscale image.
For the full lowdown, see the excellent
primer prepared by the Unity team

at tinyurl.com/nzlzd4w or the more
advanced tinyurl.com/nadtmrq.
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ADDING THE PLAYER

Let'sadd a‘Player Controller’ so
that we can walk around. In the
‘Project’ tab, go to ‘Assets > Standard
Assets > Characters >
FirstPersonCharacter > Prefabs’and
drag the ‘RigidBody’ controller onto
your Terrain. Zoom with the ‘Move'
button selected (top-left of the screen,
second button in), pull the yellow axis
up until the green bounding box just | _
clears the ground. P .

= -

N Guamap = =00

om| * Soene
| sheded

| S ume
DI

It's time for a test drive! Click the ey T —T—
‘Game’ tab and hit ‘Play". If your I m W

character falls through the floor, go Lo it

back to Scene and move the player et

prefab up alittle more. When you e o -

press ‘Play’ you should be able to
walk around your island enjoying
the view.

You may notice the player can walk "o = - - pr—
into water and disappear. Add Cimers e e e
another ‘3D Object’, this time :
selecting ‘Plane’ Scale it'200"in X
and Z, then set the Transform of Y to
1’ taking it just below the water
[Image D]. Tick ‘Mesh Collider’ but
untick ‘Mesh Renderer’. We've now
created an invisible Plane just under

Fie Ede Mseti GessaObject Composern Mebielopu Window Help
I 353300
W erachy | - F Somne
Crwany * = 1 il

T
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the water with a Collider set just to = i il :

stop anything goingunder thewater. = =l " — Slaivie

Now to add trees. In the Terrain =

section in the Explorer, select ‘Place § et ¥ AW

Trees'and click ‘Edit Trees > Add T A e L
Tree'. Click the circle in the Add Tree e L — L
dialog box. Select ‘Broadleaf pr—" Y | TnEas s Yo
Desktop’and click ‘Add’. Set Brush e —— =l

Size to'20"and Tree Density to ‘50
Paint onto the terrain where you
want trees to be.

Go to the button called ‘Paint Details’.
Click ‘Edit Details'and ‘Add Grass
Texture'. Click the circle and
double-click on a ‘GrassFrond’

Change ‘Brush Size', ‘Opacity’and
‘Target Strength'to‘30’,°0.07"and
‘0.07'respectively.

Use the brushes asbefore and lay
down grass wherever you want
[Image E]. Try your game and see how

mind is that grass only shows up
when you're near it.

SETTING UP THE HUNTER
We're going to add an enemy
aircraft to hunt the player. This

texture. Select ‘Healthy Color'and
make it alittle less luminous. Do the
same with ‘Dry Color". Click ‘Add'".

Built to game
Time to test it!

Your game should now be ready to try
out outside of the Unity development
environment. Save the ‘Scene’ and
‘Project’. Now go to ‘File > Build
Settings’. Select ‘PC Mac & Linux
Standalone’. Select the Target Platform
as ‘Windows’ and select whether you
want x86 for 32-bit machines or x86 64
for 64-bit systems.

Click ‘Add Current’ to add your Island
Scene to the build. Click ‘Player Settings’.
Enter your company name and any other
details you wish, such as a splash screen.
Click ‘Build’ and type in your filename
and click ‘Save”.

Once created, copy the executable
to your test machine, (we wouldn’t
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it looks, then go back and add more or

remove some by holding down Shift
while painting. One thing tobear in

Buid Settings a

Tslandien_Scene andy ]

The export possibilities for
your game are impressive,
but choose wisely.

[__pu [ Bt and #um

recommend running it straight from a
USB stick), and simply double-click it
to launch your game to see if it works.
That's all there is to it. Game on!

aircraft willhome in on the playerrig,
sothey'll have to keep moving. Go to
‘Standard Assets’again and find the
‘Aircraft’prefabs. Dragthe
‘Aircraft]etAl' or ‘AircraftPropellerAl’
into your ‘Hierarchy’ tab. Double-click
onit to centre the view on it.
Use the ‘Translate’ button (top-left,
second button) to move the craft up
above the water and away out to sea.
In the Inspector section, scroll down
to'Aeroplane Al Control’and then
select the circle by Target. Select
‘RigidBodyFPSController’. Back in
the Inspector, untick ‘Waypoint
Progress Tracker’.
Try out the game. The Aircraft will
come for you and probably crash. To
fix this, select your invisible ‘Plane’
and right-click, then ‘Duplicate’.
Move the copy to'Y 35" or whatever
works for your terrain. Switch on the
‘Mesh Renderer’ temporarily to see
the plane and ensure it clears the top
of each peak of your terrain.



disc

» OUR SELECTION OF EXCLUSIVE FULL-VERSION PROGRAMS

ISSUE 418, AUGUST 2015

NO DISC FOR NEW ZEALAND READERS?
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HAVE PEACE OF MIND
WITH EXPERT BACKUPS

Backup important files with Abelssoft

BECOME A PRO MUSIC
PRODUCER

Compose and edit with Ashampoo Music
Studio 4.

FULL VERSION WORTH $25.95

Ashampoo Music Studio is your all-in-one
solution to create, edit, design and produce
your own music. Music Studio features a
highly task-oriented user interface without
distractions. Plus if you always wanted to
extract music from your favourite videos on
your PC, you can with Music Studio.
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SEND LARGE FILES
WITH EASE

Separate large files for easy emailing with
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burner.
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system and data files. It is
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software contained on
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. m Ifyouhave any questions
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APCdisc, click the ‘Help’
button at the top of the
screen.

USING THE DISC

m Insertthe discintoa CD/
DVD-ROM reader or burner
and your web browser
should automatically load
theinterface. If not,launch
your web browser and load
the default.html file from
theroot directory of the
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m Ifyou have any problems
with the APC disc, please
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Abelssoft Backup can create automatic backups Divide any file of any type you like into single files u APCprovides no technical
from your system. For example, based on fixed of any size you need with 1-abc.net File Divider. This support for this disc or any

time intervals. Select the files to backup, and a software provided on it.
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cheap, small, fast and very easy-to-use program
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You must carefully read and comply with any such third party licence terms, together with all instructions and README files that come with the software. Accordingly, to the maximum extent permitted by law, all software is provided by Future ‘asis’ and without
warranty either express orimplied, and Future will not be liable for any damage that you may incur as a result of using the enclosed disc. You should back up any important system and data files before using the enclosed disc. We recommend that you do not use the
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www.apcmag.com 83



how  » linux

Neil Bothwick

hen youboot your

computer, the bootloader

only needs two pieces of

information: the path to
the kernel and the location of your
root filesystem, which is then passed
to the kernel. In Grub, this would look
something like:

linux /boot/vmlinux-3.19.0
root=/dev/sdal

In practice, youwill see alot more in
your bootloader entries. Anything on
the Linux line after the path to the
kernel file is a set of arguments that
are passed on to the kernel and used by
the Linux boot process, but you will
usually see an extra line that starts
with initrd followed by a path to
another filein /boot, like:

initrd /boot/initramfs-
3.19.0.img

In the early days of Linux, the initrd
option was not used. The kernel itself
and theroot filesystem contained
everything needed to start the boot
process and mount any other
filesystems before they were needed.
That changed as the amount of
hardware supported by Linux
increased, although it's still possible on
custom systems. The kernel needs tobe
able to mount the root filesystem,
which means it must contain drivers
for your motherboard’s disk interface
and the filesystem used for root. As the
hardware permutations increased, it

Boot Linux faster

became impractical and then
impossible to build everything into
the kernel, so the idea of an initial
ramdisk was born.

The initrd and its successor, the
initramfs (they differ in technical
implementation rather than usage)isa
temporary root partition that's loaded
into memory (hence the ramdisk name)
to set up and mount the real root
filesystem before passing control to it.
This means you can have aramfs that
contains drivers for a variety of
hardware — look in /boot and you will
see theramfs file is several times the
size of the kernel. Very soon, distro
makers switched to using aramfs to
boot their kernels, to support as much
hardware as possible, and now we have
other things to consider, such as
encrypted filesystems or filesystems
onlogical volumes — or both.

You can make your own initramfs,
it's a simple CPIO archive with an
executable script called init in its root
and the files needed to run that script,

most of which are provided by busybox.

Youdon't even need to build the ramfs
yourself, it can be done during kernel
compilation by setting CONFIG_
INITRAMFS SOURCE to the path toa
configuration file (basically a contents
list) in the kernel. If you are trying to
build a minimal system with a pared-
down kernel but still need an initial
ramfs, thisis the approach to take. It is
welldocumented in the kernel
documentation at /usr/src/linux/

(=] Q

in fetc/dracut.conf.d
SEE man dracut.conf(5

Sample dracut config file
logfile=/var/log/dracut.log
tfileloglvl=6

to be included.
add_dracutmodules option instead.
#dracutmodules+=""

TeTEIE WA W e

# dracut modules to omit
#omit_dracutmodules+=""

# dracut modules to add to the default
#add_dracutmodules+=""

# additional kernel modules to the default
#add_drivers+=""

PUT YOUR CONFIG HERE OR IN separate files named *.conf

Exact list of dracut modules to use. Modules not listed here are not going
If you only want to add some optional modules use

# list of kernel filesystem modules to be included in the generic initramfs

#filesystems+=""

# build initrd only to boot current hardware

#hostonly="yes

#

# install local /etc/mdadm.conf
#mdadmconf="no

# install local /etc/lvm/lvm.con

| =:%%- dracut.conf Top L1
Ml menu-bar options menu-set—font
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This is the main Dracut config
file, but you are better of
putting your changesinafilein
/etc/dracut.conf.d, to avoid it
being overwritten by an update.

Documentation/filesystems/ramfs-rootfs-
initramfs.txt. But that's a bit hard core
for this tutorial. What do you do if you
need to compile your own kernel,
maybe to add support for esoteric or
new hardware, and need to generate an
accompanying ramfs? Enter Dracut
[stage left, wearing a velvet cloak].

In the past each distrohad a custom
script called something like mkinitrd
but nowadays the tool of choice is
Dracut. Using udev, and systemd if it is
available, Dracut builds a ramfs that
canbe more or less universal. The tool
isincluded in most distros’ repositories
and after installing you can generate a
ramfs very easily by running:

dracut

When run without any arguments,
Dracut generates aninitramfs for the
currently running kernel, called /boot/
initramfs-KERNEL-VERSION.img. This fits
inwith the naming scheme expected
by Grub, so grub-mkconfig will
generate the correct menu entry for it.
You can change the name by specifying
it onthe command line. The first
non-option argument is the name of
the initramfs file:

dracut newinitramfs.img

Unlike the distro-specific ramdisk
builders used in the past, a Dracut
initramfs canbe universal. If you
change your hardware or put your disk
in a different computer, it should still
work. This is because very little is hard
coded, it uses udev to detect your
hardware and then acts accordingly.
Thisis the approach taken with distro
releases, because they need to support
asmuch hardware as possible, but if
you are building a new initramfs for
your computer, you only need to
include what's needed for your
computer. You do this by adding the
--hostonly option to Dracut and it
resultsin a substantially smaller —but
not portable — file.

You may have noticed the reference
to Dracut building aramfs for the
currently running kernel, which is fine
if you just want a new one ramfs, but
what if you have a new kernel, you
need to build the ramfs before you can
boot it, which you do with the --kver
option:

dracut --hostonly --kver
3.19.0-custom



Dracut uses modules, not to be
confused with kernel modules, to
perform the various tasks when
starting the system. There is a default
set used, and listed when yourun
Dracut, but you can add or remove
modules with the --add and --omit
options, which each take a space-
separated list of modules, enclosed

in quotes:

dracut --omit "dmraid mdraid
lvm"

Typing all these options each time
canbe error prone, not to mention
tedious, so you can place most of them
inafilein /dev/dracut.conf.d. The
name is unimportant except it must
end in.conf, for example:

hostonly="yes"

omit_dracutmodules+="mdraid
caps ilan"

omit_drivers+="vboxdrv
vboxnetadp vboxnetflt vboxpci”

The third line excludes kernel
modules, You are hardly likely torun
VirtualBox from the ramfs. Once
you've created your ramfs, you may
want tosee what'sin it by using

lsinitrd /boot/initramfs-
3.19.0-custom.img

which lists the contents of the given
image, or the one for the current kernel
if youdon't give animage file. You can
alsoinspect the contents of individual
files with the -f option:

lsinitrd /boot/initramfs-
3.19.0-custom.img -f etc/
modprobe-d/aliases.conf

Running with a Dracut-built initramfs
may require some changes to your boot
options, especially if you weren't using
a Dracut initramfs before. If you have
built an initramfs for your currently
running kernel, you can see the kernel
options to use by running:

dracut --print-cmdline

You can then add the options, apart
from theroot setting as that is already
covered by Grub, to GRUBCMDLINE_
LINUX in /etc/default/grub. Dracut,
like Grub, defaults to using UUIDs to
identify the root partition. These are
portable but not particularly readable.
You can still use the old style root=/
dev/sda3 notation, or give the
filesystem a label and use
root=LABEL=mylabel. Dracut adds a
number of extra boot options you can
use, mostly beginning with rd. Some of
them are quite specialist, but there are

What if it doesn't work?

The first thing to do when trying to build a new initramfs is to make a backup copy
of the working one in /boot, by changing the extension from .img to .bak. Then if
things go wrong you can press e key at the Grub menu and switch to the backup file.
If you add the rd.debug and rd.shell boot options, the initramfs will drop you into
a rescue shell if things go wrong. Here you can try to diagnose the problem. The file
/run/initramfs/rdsosreport.txt will have a record of the boot attempt. You should
be able to mount your boot partition from the rescue shell and copy the file there,
enabling you to reboot into your working option and browse the file. If you are using
Systemd, the journal should also be available, read it with:

journalctl -ab

You may also find the rd.break option useful when debugging. Given alone, it
drops to a shell when the initramfs would normally switch to the real root filesystem,
but you can also give it a specific breakpoint at which to stop the boot process and
drop to a shell, so you can see just what’s going on. The breakpoints you can give are

cmdline, pre-udey, pre-trigger, initqueue, pre-mount, mount, pre-pivot and cleanup.
If you built your initramfs with the hostonly option, try building a generic one and

compare how that works.

Found devic

Found i

Starting File
d-f

-root...
: clean,

Real Root...
the Real Root.

Warning: Break before switch_root

Shell...

“w Py
e " journalc
t want
unt ing

switch_root:/#

some general ones. Two that are useful
when debugging a new setup are:
rd.shell Drop to arescue shell if
booting fails.
rd.debug Output extra information,
both to the screen and to the file /
run/initramfs/rdsosreport.txt.
There are also options to control how
the initramfs looks for devices to boot
from.Adding rd.auto=1 turns on
looking for special devices, like
encrypted, LVM or RAID. There are
also specific switches for LVM and
RAID:rd.lvm, rd.mdraid, rd.dmraid. All
of these switches will need to be set to

port.txt" to a USB stick or sboot

If things don't go according to plan, you will be
dropped into a shell and have access to the boot logs.

1 to enable or O to disable.

When running dracut --print-
cmdline, you will have seen rootflags
and rootfstype, specifying mount
details for the root filesystem. If you
prefer, you can omit these and they will
be read from /etc/fstab, provided you
have given enough information to
mount it in the first place. Once you
have your configuration set up,
generating anew initramfs is a simple
matter of running Dracut, Exploring
the use of Dracut is good for those that
use a custom kernel or just want to
know how things work.
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Neil Mohr

he first questionin your head

is “why would I want to install

Chrome OS, even on my old

laptop, when there are
perfectly adequate awesome full-fat
Linux distros to choose from?” Good
question, and the answer is not
everyone wants a full-fat distro, nor
can everyone use a full-fat distro.
Part of the success of Chromebooks
—and theyare successful with 5.7
million Chromebooks being sold in
2014 and 7.3 million predicted for
2015 (source: Gartner) —is their
cut-down, lightweight Gentoo-based
0S.If you want to give someone easy,
no fuss access to Google services it
should be a tempting choice.

The good news is that it's easy to
install Chromium OS, which is the open
source project name for the official
Google Chrome OS, which is only
available through officially licenced
Chromebook PCs. While it looks
superficially different with a blue-
theme running through it, Chromium
OS taps into the same Google Accounts
and services and it offers the same

Google APl keys

This part of the walkthrough isn't strictly required and frankly
it's a pain in the bum to implement as the keys are long and if
your font obfuscates 1, L and | then it’s a pain to enter as well.
But if you want the Chromium Files app to work nicely with your
external Google Drive account, this is the way to do it.

You'll need to get the keys from console.developers.google.
com. Under APl you need to select Credentials followed by
‘Create New Client ID for Installed Applications and Other type’,
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advantages of automatically picking up
your plugins and the rest, which are
stored in the Google cloud.

Built on Gentoo, it is Linux based and
sohasallthe advantages of the Linux
kernel, but keep in mind it was only
rolled outinlate 2009, soif you're
planning on trying it on hardware older
than that youmight not have as much
luck. Having said that we triediton a
standard Lenovo X200 laptop from
2008 and everything worked without a
hitch. A general rule of thumb is: any
standard Intel hardware should work
without a hitch. One thing we do know
is that non-Intel wireless adaptors do
cause issues, we'll go into this in more
detail in a moment.

Anumber of sites have maintained
builds of Chromium OS. It's unlikely
you'll want to build it yourself from
source, so there are versions ready for
VirtualBox and for running and
installing off a USB drive. We're using
the build maintained at arnoldthebat.
co.uk as they remain current as of May
2015. Another popular build is over at
the Hexxeh web site chromeos.hexxeh.

new keys.

Suild your own Chromebook

net. This doesn't appear to be
maintained as of April 2013, but it will
still work.

You've got an array of options for trying
Chromium OS. The easiest of themis to
download animage, write it toa USB
drive or SD card and boot this from
your laptop or PC. There are live disc
versions too, but with writable media
you're able to save your settings and
carry the OS around with you.

It's not advertised within the OS but
there's a command which easily copies
the OS partitionstoaninternal hard
drive. This does wipe all existing data
but with cheap SSDs it's not beyond the
realms of possibility you could buy a
dedicated drive. We did try dual-
booting Chromium with Linux Mint,
but it seems Chromium saw thisasa
repair state and wouldn't play ball. Let
us know if you have more luck, as it
seems arelatively straight-forward
process of recreating the two ROOT-A
and STATE partitions, dd over these
from the USB drive and update Grub.

then select ‘Create New Key'. Two entries with your AP, ID and
Secret key will be listed. The second major step is adding the

environmental variables to Chromium. In vi add the following
three lines to the end of the configuration file along with your

GOOGLE_API_KEY=
GOOGLE_DEFAULT_CLIENT_ID=
GOOGLE_DEFAULT_CLIENT_SECRET=



Install and update Chromium OS

Free App Developer .

dddddddd -5

GRAB ABUILD

Grab the latest special build from tinyurl.com/o7re7It,
these retain all previous drivers, including Broadcom wireless
plus untested Realtek and Atheros wireless cards. Note the
Cx860S and Camd640S for 32- and 64-bit support, so ensure
you grab the correct version for your hardware to make the most
of your memory.

de oper shell.

panic! Just

BOOT MEDIA

The 7ZIP file is about 1GB in size and is a 2.4GB uncompressed
IMG file. This needs to be dd'd to a suitably large USB device or
SD card. You are able to run and use Chromium OS from this but
obviously for speed installing it on an internal SSD or HDD is the
best option:

% sudo dd if=<ChromeOSname-img> of=/dev/sdbX

bs=4M

START CHROMIUM 0S

Boot your laptop with the USB stick. You'll likely need to
do the magic F12/Del/Special key to adjust the BIOS/UEFI boot
priorities. You don’t need to log into an account as you can use
the Guest browse option. Press ‘Ctrl-Alt-T to open the developer
Chrome Shell crosh. Type shell to open a real Linux shell.

] -

Eibnr 5 o parveve apphscimon

APk wth

Crwate new Clart £

GET THE APIKEYS

Everything will work but parts of the OS won't be able to
access Google services without signed keys. Subscribe to this
Google Code group tinyurl.com/cmvwmaé then access console.
developers.google.com, and select ‘Create Project’. Enable
Drive API/SDK, Google Maps Geolocation API, Google Now for
Chrome API.

INSTALL CHROMIUM 0S

Warning! The next command will wipe the entire internal
hard drive, we didn’t have much luck with dual booting. If you're
prompted for a password use password, next at the shell $ /usr/
sbin/chrome-install --dev /dev/sdaandaway the
install will go. Once complete remove the USB stick and reboot.

Welcome to Google Drive!

m ‘ AR fis saved in chg folder ane backed up onling auiomancaly

BRAND DOCUMENTS
Phstes

Issue Shests

minecrat grabs

Riamibores

ADD THEKEYS

The keys are case sensitive, so carefully enter them, when
asked for the password, which is password. To do this open Crosh,
% shell . % sudo su - % mount -o remounta.rw /
= % cd /etc = % vi chome_dev-conf invienterthe
keys as detailed in the boxout (see left). Press Esc wq !, logout and
log back in and Chromium Files should now have access.
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How much RAM
do you really need?
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omponent lifespans are

usually pretty easy totrack

\
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Z
. -
. —
mean more data can be stored, and = 4
higher MHz ratings mean the memory =
Processors get higher runs at a faster speed. i
clockspeeds, more cores and The newer standard, DDR4, has -
smaller silicon; graphics cards get several advantages over DDR3.It runs ‘ e
better clocks, more transistors and atahigher frequency, soit's able to NN i
bigger heatsinks; and storage gets process tasks at a faster rate: DDR3is =
bigger and cheaper. generally clocked between 1,333MHz Ry E '
Memory is another component that's and 2,400MHz, while DDR4 ranges from AAy
constantly evolving: faster speeds, 2,400MHz to 3,200MHz. It's possible to 4
bigger quantities, more channels. blur these lines with overclocking, but, ' ﬂ'—".
Conventional wisdom suggests that for the most part, DDR4 is faster. It i
adding faster and larger amounts of balances those better speeds with more o e
memory willallow games and efficient power consumption, and its 5
applications torun faster, but that's not chips have double the internal memory —
always the case, which is why we've banks, faster burst access and higher - = |
examined this murky situation. data transferrates. A
DDR3 and DDR4 memory work with o e
different motherboards and chipsets. s
Computer memory isdivided into two DDR3 memory is compatible with — 2
main types: DDR3 and DDR4. The virtually every motherboard and - "41'& ]
formeris older, having debuted back in socket type you're able to buy right now, =
2007, while the latter only hit the but DDR4 memory is only compatible e/
mainstream recently, with Intel's X99 with boards that use Intel's X99 chipset =
platformin 2014. and LGA 2011 processor socket.
Theyboth work using the same DDR4, however, does have one
principle — Flash chips store data the downside. That's increased latency.
computer needs immediately, but it’s Newer DDR4 2,133MHz memory hasa
lost when it's no longer useful or the PC latencyrating of CL15, which means it'll
isturned off. It's governed by several
common attributes:larger amounts

take 14.06ns to perform aread, while
DDR3 1,600MHz memory reads at

L
||||nmn||||||||||||_|||||||| T

IBALLISTTXS

A
PORT DDRA

Different locations of the key notch (on the insertion edge of each DIMM) prevents a DDR3 (top) or
DDRA4 stick (bottom) from being installed into an incompatible board or platform.
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13.75ns. That's a tiny margin, and DDR4 negates this
disadvantage with its generally higher clockspeeds —
nevertheless, if you'd like to keep an eye out, look for CAS
ratings. Thisindicates latency, and lower is better.

No matter which memory you buy, you'll have to deal with
channels. Dual- and quad-channel setups are the most
popular and improve performance by allowing
motherboards to use multiple channels to send and receive
data simultaneously, therefore improving bandwidth. It's
possible torun memory in single-channel mode, but there'll
be a performance decrease if yourun a single stick of
memory rather than two or four.

The variety of different specifications means prices vary
wildly. The cheapest 16GB DDR3 kits made from two 8GB
sticks currently cost less than $100, but the most expensive
can cost more than $400. It's a similar story with DDR4 too,
with dual- and quad-channel kits pricing also varying by
huge amounts.

Manufacturers claim that the increased speeds and
better features provided by pricier kits will make a
dramatic difference to your PC's performance, but we're not
so sure —so we've set up some test rigs to find out just how
much memory youreally need.

Both of our rigs use MSI motherboards. One uses Intel's
Z79 chipset with a Core i7-4770K processor, while the other
isan X99rigwith a Core i7-5820K chip. Both use operating
systemsinstalled ona Samsung 850 Evo SSD, and both use
an Nvidia GeForce GTX 980 graphics card.

We've already mentioned the different processors and
chipsets that work with DDR3 and DDR4, but there's more to
choosing components than just making sure your new gear
is compatible on paper. Intel's Haswell architecture is
behind the bulk of its current desktop processors, and it was
first toinclude native support for dual-channel memory,
with up to 32GB of RAM. It's used for chips that range from
Celerons and Pentiums to Core i5s and Core i7s, and these
desktop Haswell chips all plug in to the LGA1150 socket.

Most Haswell-based processors are deployed with mobos
that have Intel's H87,Z97 and Z87 chipsets. When it comes
to memory support, theyre all impressive: they handle four
slots which accommodate two sets of dual-channel memory,
and most full-size ATX boards also support 32GB or 64GB of
memory at rapid speeds.

Intel has further developed its architecture with
Haswell-E. Chips that use this system also use the LGA2011
socket and X99 chipset, which means that support for DDR4
isincluded —and so, in turn, that means support for faster
quad-channel memory when compared to DDR3.

AMD's processors and APUs, meanwhile, use the
Piledriver architecture. Its own memory controller was
given a speed boost over the previous generation of AMD
hardware, but memory support ultimately still isn't as good
on this side of the fence. All of AMD's current chips support
DDR3 memory, however, some of them are restricted to
1,600MHz or 1,866MHz memory, while only a handful top
out at 2,133MHz. Like Intel, these boards do support
dual-channel memory.

Processors and chipsets aren't the only bits of kit that need
tobe checking before buying new memory — motherboards
are alsovital. You'll need to make sure aboard has the right
number of slots, and also check what amount and speed of
memory it can accept: it's no good dropping a couple of
hundred dollars on a 32GB 3,000MHz kit if your
motherboard taps out at 16GB and 2,666MHz.

There are nuances to be examined, then, but for the most
part the memory landscape is heartening: nomatter what
processor, chipset or motherboard you use, you'll be able to
equip arig with plenty of high-end memory at decent
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Whether you" vegot DDR3or DDR4, | ' oy
upping the size or speed of your i
memory makes little difference to [
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speeds. That's good for PCbuilding, but
it's not great news for companies
flogging expensive, high-end kits.
Future developments from Intel and
AMD will only improve the situation.
Intel'snextarchitecture, Skylake, will
support DDR4 across all of its full-fat
desktop chips —butit'llalsobe
backwards-compatible with DDR3,

which adds a huge amount of versatility.

We also expect to see improvements to
the memory controller and support for
larger amounts of memory running at
faster speeds.

AMDisn't standing still, either. Its
next proper desktop architectureis
called Zen, and it'll offer full DDR4
support to bring the firm’'s chips
alongside Intel.

The first set of DDR3 benchmarks we
locked and loaded were PC Mark 8's
Home, Creative and Work tests —a trio
of suites that simulate the kind of
low-intensity tasks that take place on
many systems, from web browsing and
video chatting to word processing and
spreadsheets.

Won
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Our first tests deployed the bare
minimum of sluggish DDR3: 8GB of
RAM clocked to 1,333MHz. With this
RAM therigreturned scores of 5,170,
6,794 and 5,234 points in the Home,
Creative and Work tests —but, with 8GB
of 1,600MHz memory deployed, the
scores barely improved, with the
Creative run only jumping to 6,852.

There wasn't even much of a
difference in these tests when we
installed 16GB of 1,866MHz memory:in
those three benchmarks, the machine
scored 5,270, 6,961 and 2,525. The
biggest leap came in the Creative test,
which suggests more memory helps
with photo editing and other trickier
tasks, butit's hardly a game-changing
jump in performance.

We saw similarly modest gainsin
other photo-related applications.
Gigapan Stitch knits together a group of
high-resolution photos, and our test
image took 4 minutes and 12 seconds to
complete inarigwith 8GB of 1,333MHz
memory — but that only improved by 11
seconds when we doubled the RAM and
upped its speed to 1,866MHz.

Other application benchmarks saw

similarly modest impacts. A Cinebench R15
CPU test with two 4GB, 1,600MHz sticks
returned aresult of 703; doubling the
memory and improving its speed to
1,866MHz only improved that figure to 751.

We only saw big improvementsin a few
benchmarks when running DDR3 tests. In
PC Mark Vantage, our 8GB 1,600MHz rig
scored 18,313 points, but doubling the
memoryand running it at 1,866 MHz saw
that result jump by almost 3,000 points.

Indeed, our theoretical testsindicate
that improving memory amounts and
speeds does make a difference, but that
these gains don't generally translate to
real-world tests.

In SiSoft Sandra's multi-threaded
bandwidth test, our 2x 4GB 1,333MHz
setup scored 16.57GB/s, but doubling the
memory and improving its speed to
1,866MHz saw that result jump to
23.33GB/s. There was a decent jump in
single-threaded bandwidth, and cache
bandwidth also improved when faster
memory was added in larger amounts.

The leap from dual-channel to quad-
channel memory doesn't often have much
of animpact on our application tests,
either. In Cinebench R15's OpenGL test, a
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The X99 chipset introduced DDR4 to the (high-end) mainstream market, bringing with it faster clockspeeds
and better power efficiency, but with increased latency.

machine with two 4GB 1,600MHz sticks
scored 111 frames per second, with this
score only jumping to 117fps with four
4GB 1,600MHz sticks installed.

When running applications using
DDR3, then, the differences between
slow and fast memory often aren't huge
—and, aslong as you've got 8GB of
memory installed, then you're going to
have enough to get most stuff done in
real-world situations.

There was a noticeable performance
difference between our rig with
1,333MHz and 1,600MHz memory
installed, but, once beyond that
1,600MHz speed, the gaps between
different memory speeds narrowed. We
ran GeekBench’s single-core benchmark
on 1,600MHz memory, and then again at
2,800MHz memory, but its result only
improved by around 100 points.

The benchmarks demonstrate that
there are performance gains tobe had
by installing more memory at faster
speeds, but those gains are only
noticeable in high-end applications. For
most of us, 8GB or 16GB of 1,866MHz
memory will be more than enough.

We tested a variety of games using our
DDR3rig, but only found sporadic
improvements. In Metro: Last Light, a
machine with two 4GB 1,333MHz sticks

averaged 126fps, but improving toa
pair of 8GB 1,866MHz DIMMs saw that
result jump to 144fps.

Inboth Bioshock Infinite and Batman:
Arkham Origins, though, the
improvements were far less impressive
—afew framesbetter in the minimum
framerate benchmark and only a gain
of 2fpsin the average frame rate result.

There wasn't much of a difference in
any of our Unigine Heaven 4.0 tests,
either.Inall of our DDR3 tests —
ranging from a system with two
4GB 1,333MHz sticks to a machine with
four 8GB 1,600MHz DIMMs — the
benchmark's average frame rate
hovered between 63.4fps and 66.8fps.
Those configurations didn't differ much
in 3D Mark's Fire Strike test either:in
the same range of memory setups our
results only jumped between 11,607
pointsand 11,635 points.

Newer DDR4 memory operates with
faster speeds, better channel support
and Intel's latest chipset and controller,
sowe expected our tests toreveal
bigger performance disparities.

Our initial tests, though, appeared to
follow the blueprint already set out by
the older DDR3 sticks. In the Cinebench
R15CPU test, amachine with two 4GB
2,400MHz sticks scored 1,143 points

Pentiums, Celerons
and APUs: buying

memory for a
Budget%C

Our tests have examined the

effect of different memory on
high-end machines, but if you're
building a budget rig, then different
considerations should come to the
fore at checkout time.

For starters, don't shell out on an
expensive, fast memory kit if you're
going to be constructing a PC built
around one of Intel’s Haswell-based
Celeron or Pentium chips, as most of
these only support DDR3 that runs
at 1,333MHz. That's slow enough
to cause a performance hit in many
benchmarks, but on a low-end rig,
it's unlikely you'll be running the
sorts of applications that'll suffer
with lesser speeds.

AMD’s APUs are more accepting to
faster memory, but you'll still need
to pay attention to speeds. A couple
of its cheapest parts only handle
1,333MHz or 1,600MHz DDR3, but
most can support 1,866MHz sticks.
It’s the same on the CPU side, with
FX chips mostly supporting
1,866MHz parts.

There's one other main
consideration when putting
together a budget machine: the
motherboard. Budget boards don't
often support the extreme speeds
offered by pricier components,
and many — especially at smaller
form-factors — only have two
slots, rather than four. That's fine if
you're building a system you don’t
intend to upgrade, but it can prove
restrictive if you want to add more
memory later.

Don't bother with high-end
memory if you're running an
A10-7850K or Pentium K.
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The aesthetics
of memory

Memory manufacturers try to sell
expensive kits on the basis of their
size or speed, but that’s not the only
advantage that comes from shelling
out on a high-end set of DIMMs —
many of them are designed to look
better than cheaper, plain-looking
alternatives.

Corsair’s Dominator Platinum
range sits at the top of the firm’s
product stack, and some of its
key benefits are about the visuals.
Corsair boasts of its industrial design
and LED lighting — the top metal
bar can be upgraded with different
attachments, the LEDs can also be
changed, plus the box has a good-
looking fan kit that can sit on top of
the sticks to provide extra cooling.

Expensive memory kits like this
don’t just have aesthetic advantages
— Corsair's Dominator Platinum
chips are hand-sorted, have
improved monitoring hardware
and better heatsinks. But there’s no
denying the visuals play a part when
it comes to high-end memory.

Other firms offer similarly high-
end extras. Crucial’s Ballistix memory
sticks have attractive aluminium
heatsinks alongside practical extras
like integrated thermal sensors, and
Kingston’s HyperX Predator and
Beast products have good-looking
exteriors, but are chosen specifically
to provide the best performance.

Kits like this bring practical and
visual improvements to the table,
then, but they're not always
necessary. If you're building a mid-
range rig, or want to put together
a machine without a window in its
case panel, they're simply overkill.

S - e '
Crucial's Ballistix memory sticks,
above, and Kingston's HyperX
Beast, below, both boast more than S
justgood looks. |§

. st

» pC builder masterclass

We used X9 (left) and Z97 (right)
mobos from MSI to carry out our
benchmarks.

—but doubling the memoryand
increasing its speed to 3,000MHz only
saw that result jump to 1,190 points.

We found similar patternsin the
X264 video-encoding test. Our more
modest rig ran through its two tests at
205fps and 68fps, but increasing the
memory's speed to 3,300MHz saw those
results only inch forward to 211fpsand
73fps —hardly a jump that'll make a big
real-world difference.

Gigapan Stitch's photo-editing tool
only saw a couple of seconds' worth of
improvement with its memory sped up,
and Geekbench exhibited similarly
small gains: our first DDR4 rig scored
22,165 points, but doubling the memory
to 8GBrunning at 2,666MHz only saw it
jump to 22,849.

It'sa shame because, as with DDR3,
theoretical testsillustrated that
improving speeds and amounts did
make a difference. With two 4GB
2,400MHz sticksinstalled, our test rig
delivered 15GB/s and 28.58GB/s of
single- and multi-thread bandwidth,
with those numbers jurmnping to 17GB/s
and 32GB/s with those same sticks
clocked to 3,300MHz.

Those same benchmarksillustrated
how DDR4 copes with quad-channel and
larger amounts of memory: our machine
with two 8GB sticks may have delivered
32GB/s of multi-threaded bandwidth,
but doubling the memory saw that
figure leap to 45GB/s.

Quad-channel delivered impressive
numbers throughout our benchmarks,
then, but those figures weren't always
translated toreal-world tests — so we'd
say that it's not a vital addition to
your PCunless youTe keen on buying
a Haswell-E system to run intensive
work applications or the most
demanding games.

We saw a big jump in just one of our
gaming benchmarks, Metro: Last Light,
while testing with DDR3. However,
updated DDR4 memory proved even less
dramatic. Improving the amount and
speed of memory saw our Metro: Last

s Light results jump by a mere couple of

frames, and our biggest improvements

¢ in Bioshock Infinite and Batman also

only saw increases of a frame or two, no
matter the amount or speed of DDR4.

We'lllet Unigine Heaven have the last
word. Our rig averaged 62.7fps with two
4GB 2,400MHz sticks installed, but this
onlyimproved to 64.2fps once we
installed four 8GB 2,666 MHz DIMMs.

There's no doubt about the pure, naked
speed of DDR4, but it looks like we're at
the point, for gaming, especially, where
any 8GB dual- or quad-channel
configuration will be ample. Memory
simply isn't the bottleneck in gaming.
Processors and graphics cards are the
components that are more likely to be
holding back your frame rates.

It's tempting to buy the fastest and
largest memory kit you can afford when
putting together anewbuild, but, as
many of our benchmarksillustrate,
aiming for the top of the tech treeis
actually an unnecessary extravagance
when it comes to memory.

The story is the same whether you're
creating a PC to use DDR3 or DDR4. A
decent amount like 8GB or 16GBrunning
at areasonable speed will be enough to
handle most tasks you throw its way,
whether it's for work or gaming.

You'll still see benefits if you buy larger
and faster kits, sure, but they'll be less
significant — soit’s only worth looking
towards these kitsif youTre a true
enthusiast who wants the best parts
available or if youTre running unusually
demanding software and need to wring
every bit of performance from your PC.

Quad-channel kits, meanwhile,
are greatif youre using applications
that'll truly take advantage of DDR4’s
improved architecture, like encoding
or rendering —but most people won't
feel the benefit. It's no surprise, then,
thatit’s only available with expensive
X99-based CPUs.

Most people just don't need to shell out
for the priciest kits around, and that's
definitely nobad thing. Memory,
processor and chipset development has
levelled the playing field, which means
it's one less component to worry about
when putting together a new PC.
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Les Pounder

he RaspberryPiisagreat
platform for science
experiments as you can useit
to capture and manipulate
data, but how to get started? In this
project we'll build a Raspberry
Pi-based temperature sensor that
will take samples via a sensor and
compare them to data from an online
weather service. This datais then
graphed to show trends over time.

For this project you will need to
gather together: a Raspberry Pi (any
model) with a working Wi-Fi
connection, a CamJam EduKit (No. 2),
DS18B20 temperature sensor, 4.7kOhm
resistor, three female-to-male jumper
wires and a breadboard.

We'll be using the Open Weather Map
for the weather data. Thisisa free API
that offers detailed weather data
globally, and as well as showing the
current weather at a location, it can
also show forecasts and historical
information, too. To use the API, you'll
need tosignup foran APl keyat
openweathermap.org/api. Remember to
keep your key safe asit'slinked to you
and shouldn't be shared with anyone.
We'll use the key to test that we can
retrieve the weather for our location,
but first we need to install the pyowm
module so that Python can talk to the
OpenWeatherMap web site. To install

this we use pip, the Python package

A5

ur finished Ipfojc canbe powerea viaamobile bat
and placed in a suitable location in the garden. Use a
sandwich box or plastic container to keep your kit safe.

94 www.apcmag.com

» raspberry plmasterclass

manager. This is preinstalled on your
Raspberry Pi, so to use it, open
LXTerminal (click on the desktop icon)
and type the following:

sudo pip-3.2 install pyowm

Now open the Python 3 application
by selecting it from the Programming
menu. To open a blank file click on ‘File
>New'. We'll start by importing the
modules. Pyowm is the Python
wrapper for OpenWeatherMap, and
from the time module we import the
sleep function, whichis used to control
the speed of our code later in the
project:

import pyowm
from time import sleep

Next, we'll define a function that will
enable us to easily query the weather
using a simple command rather than
typing long sections of code:

def get_weather(n):

We start by naming the function
get weather. We use the ninbrackets
asanargument; an option / switch that
enables us to change the location that
we wish to query. Next, we createa
variable called owm that contains our
API key:

Build a weather station
with a Raspberry Pi

owm = pyowm.-QWM('PASTE YOUR
API KEY HERE")

Thisneeds tobe pasted inside the '’
to ensure that Python understands
thatit'sastring. Note: Thislineis
indented to show that it belongs to the
function that we have just created.
We now create a further variable:

observation = owm.weather_
at_place((n))

This time we call it observation and
use it to shorten the name of a function
which we will use as alocation
specified in our project.

A further two more variables shorten
the functions to handle retrieving the
weather at our specified location and

retrieving the temperature in Celsius:

"] observation.get_weather()
a = (w.get_
temperature(’celsius'))

Inthe lastline we use the print
function to print a message to the user,
in this case “The current temperature
at..."but we use concatenation to join
thelocation specified in the function,
represented with the n variable and
then we join the contents of the a
variable to the end. Our a variable is
rather special asit'sreally a Python
dictionary, which stores values using a
key-value pair. In this case we instruct
Python to look for the temp key in the
dictionaryand returnits value.

print(“The current
temperature
at"a(n)a"is",al'temp'])

We have now finished writing our
test function, so save your work and
then click on ‘Run > Run Module’ from
the IDLE menu. The Python shell will
spring into life but nothing will
happen, not until we call the function
and give it a location.

We can pass the function our
location like this:

get_weather("London.uk™)



Or we can pass it a postcode or ZIP
code:

get_weather("Wle 7LJ")

We should see the output via the
shell as follows:

# The current temperature at
Blackpooliuk is 9.0k

We have successfully created a
function toretrieve the weather from
the Open Weather Map service. Let's
now set up our temperature sensor.

The temperature sensor plays an
important partin this project. It's used
torecord the temperature at our
location to provide a comparison
against what has been provided by
OpenWeatherMap. Our sensorisa
Dallas DS18B20 which looks
remarkably like a transistor. Our
DS18B20is protected with a
waterproof sleeve and a metal cap. This
means that we can dip the sensorintoa
liquid and measure its temperature,
just remember to be careful if the
liquid is hot. At the other end of the
probe we have three wires: red
connects to the 3.3V pin of our Pj, the
black wire connects to ground (GND)
and the yellow wire is our serial line
and connects to pin 4 (asit's defined in
Broadcom pin-mapping) of our Pi. To
safely connect the wires to our Piwe
need touse abreadboard, three
male-to-female jumper wiresand a
4.7kOhmresistor between the 3.3V and
serial line (see the diagram, p96).

With the hardware attached, power
up your Piand boot to the desktop. In
order to use the sensor we need to
configure our Pi, open LXTerminal and
type the following:

sudo leafpad /boot/config.txt

This opens the boot config file.
Navigate to the bottom of the file and
add the following:

dtoverlay=wl-gpio

Save and thenreboot your Raspberry
Piback to the desktop. Now we need to
test that the sensor can be seen by the
Pi.Open LXTerminaland do the
following:

% sudo modprobe wl-gpio
% sudo modprobe wl-therm

These two commands will load the
relevant kernel modules necessary to
use the sensor. The sensor will read the
temperature and write thedatatoa
file, sonow we need to navigate to the
file so that we canread the contents:

Pythonand API

In this tutorial we have used two API
(Application Program Interfaces) to
gather the weather data from a web
service and to create a graph based on
the data that we have created. APIs are
great fun and can really enhance your
love of Python, eg we could remove
the Plotly APl and replace it with the
Minecraft AP to sculpt the Minecraft
world based on the weather. If the
OpenWeatherMap API reported snow
at our location then we could have it
snow in Minecraft. We could even create
a graph to show the temperature using
the blocks in the Minecraft world.
Another two popular API to utilise
are the Twitter API via Python modules
such as Twython and Tweepy, these can
enable Twitter access for your projects.
The last APl is an SMS service based
on a Raspberry Pi that can enable SMS
messages to be sent from Python code.
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: APls are a quick but extensive method of
" introducing enhanced features to your ~
code. Many open source projects use APIs
to help their community build awesome
' projects.

So on the hour we could receive a text

% cd /sys/bus/wl/devices

Inthis directory we need to look for a
directory starting 28-, so start by
listing the contents of the directory.

s 1s

Once you have identified the correct
directory, change your directory using
cd and start typing the directory
name, but then press the Tab key to
auto complete the rest:

$ cd 28-
Once inside the directory we need to
take a peekinside the file, and for that

weusecat.

% cat wl_slave

informing us of the temperature, this
API can be found at www.smspi.co.uk.
There are many APIs to try and
experiment with and mashing them
up into one project can yield some
surprising results, you could even build
your own weather station that tweets
and sends an SMS for you to keep an eye
on the weather.

We use abreadboard to prototype
our project, but if you wish to make/§
apermanent platform you could K
use perfboard or design a PCB for |§
amore professional look.

This will spit out alot of code, but
look for t=.In our case it was 17125,
which if we divide it by 1,000 gives us
17125 celsius, proving that the sensor
isworking correctly. We'll now use the
sensor torecord the temperature at our
location, for this we will use the
following Python code.

We start, as always, by importing the
modules necessary to complete the
project. In this case we use the OS
module to enable Python to interact
with the underlying operating system.
The glob module is used to handle
pathnamesin the OS. The time library
isused to control the project’s speed:

import os

import glob
import time
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Buying the kit

In this tutorial we've used a pre-built package of components
that are neatly supplied in the CamJam Edukit No.2 called
Sensors. This kit retails for around US$11 via stockists, such

as The Pi Hut (thepihut.com) and is a cost-effective way of
purchasing the components necessary for this project.

The price of the DS18B20 is US$6.30 for the standard
component, but the version included in the CamJam kit is a
special waterproof version that'’s attached to a long wire, and
enables the sensor to be hung out of a window while keeping
your Raspberry Pi safe indoors. Along with the DS18B20, the kit
includes: a breadboard, resistors, wires and other components
to make more projects. (There's also a series of worksheets

» raspberry plmasterclass

There are other temperature sensors on the market, such as
the popular DHT11 and DHT22, but these sensors use a different
method to interface with the Raspberry Pi. The DHT11/22 uses
an analog output to send data to a board.

For an Arduino board this is a simple matter of connecting
the components to the analog ports, but the Raspberry Pi
doesn’t have any of these. So to use these sensors on your
Raspberry Piyou'll need to use an ADC, Analog to Digital
Converter, to enable your Pi to read the data. We found the
DS18B20 to be a much more cost effective and simpler sensor to
work with. The CamJam kit also comes in a handy tin so you can
easily and safely store all of the components in one place.

available online for you to use).
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We now use the system function
from the OS module toload two drivers
into the kernel, one for the GPIO and
the other for the temperature sensor.

os.system('modprobe wl-gpio')
os.-system('modprobe wl-
therm')

We next create three variables, the
first handles the location of the temp
sensor in the filesystem. The second
uses glob to find the directory that
contains the sensor data. Last, the final
variable is used to add the name of the
file containing the temperature data to
the previous variable:

base_dir = !'/sys/bus/wl/
devices/'

device_folder = glob-.
glob(base_dir + '28x')LOT

device_file = device_folder +
'/wl_slave'

We next come to two special lines of
code. Our first line creates a global
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variable called temp cthat canbe used
inside and outside of a function that we
shall create later. The next line creates
ablank list. Lists are similar to arrays
in other languages into which we can
later store temperature data.

global temp_c
sensor = [1

We now create a function that will
read the temperature stored in the
device file variable we created earlier.
We open the file asread only, read the
informationinside it, close it, then
print the information to the shell:

def read_temp_raw():
f = open(device_filea
r")
lines = f.readlines()
f.close()
return lines

Our next function handlesreading
the raw temperature data from the
sensor and manipulating it by
stripping the superfluous information.
Thisis then formatted by dividing the
value by 1,000, leaving us with a usable
temperature:

def read_temp():
global temp_c
lines = read_temp_raw()
while lines[DJ.strip()
[-3:1 !'= 'YES':
time-sleep(0.2)
lines = read_temp_
raw()

equals_pos = lines[C1l1.
find('t=")

if equals_pos != -1:
temp_string =
linesClIlequals_pos+2:]
temp_c = float(temp_
string) / 1000.0
return temp_c

We now use a for loop toiterate five

times, each time it will print the
temperature from the sensor, add the
temperature data to the sensor list and
then print the list data before waiting
3,600 seconds (one hour) until it
repeats the process:

for i in range(5):
print(read_temp())
sensor.append(temp_c)
print(sensor)
time.sleep(3L00)

With the code complete. Save and run
the code using ‘Run > Run Module'. Feel
free to change the final sleep duration
toashorter interval for testing.

Now we need toinstall the graphing
part of this project, and this is handled
using Plotly, a web based graphing
solution which has a great Python APL
You will need to set up an account with
Plotly (plot.ly) and get an API key.

Once you have your key, open
LXTerminal on your Raspberry Piand
install the modules:

% sudo pip-3.2 install plotly

Now we need to tell Plotly what our
username and APl keyis.In
LXTerminal type the following (as one
long continuous line of code):

% python -c "import plotlys
plotly.tools.set_credentials_
file(username='YOUR USERNAME',
api_key="API KEY's stream_
ids=['STREAM ID'. 'STREAM
Ipm"

All of thisinformation can be found
via plot.ly/python/getting-started once
you have set up an account.

We've created the basics of our
project and now it's time to put it
all together. Make sure that you
are using IDLE with sudo powers,
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When you run your code it will output
messages to the Python shell, which will tell PRI
us the current temperature. Once the loop is
complete a Plotly graphis created and e e
L_displayed in newly opened browser window. =
you cando this via LXTerminal with: base_dir = '/sys/bus/uwl/
devices/'
% sudo idle3 device_folder = glob-
glob(base_dir + '28x')C0OT

We start by importing the modules
for operating system, pathnames,
weather AP, timing and graphs:

import os

import glob

import pyowm

from time import sleep

import plotly.plotly as py
from plotly.graph_objs import

Next, we store our APl keys for
OpenWeatherMap and Plotlyina
central location.

py-sign_in('USERNAME's 'API
KEY")
key = (*API KEY")

We load the kernel modules for the
Sensor:

os-system('modprobe wl-gpio')
os-system('modprobe wl-
therm')

We create the variables to store the
sensor device location, sensor
temperature data and then create
three lists.

Our x axis contains the periods we
arerecording: eg 10amto 2pm.Yisa
blank list used to store the
temperature data that we retrieve
from OpenWeatherMap, and the sensor
listisblank, and used to store our
sensor data:

Ele Edt Shell Debug Qptions Windows Help

RESTART ========s=======

ent temperature at’,

"Blackpool,uk', 'is', 6.79)

temperature at’,

*Blackpool,uk’, "is', 7.94)

temperature at', ‘Blackpool,uk', 'is', 7.94)

"Blackpool,uk’, "is

', 'Blackpool,uk', 'i

device_file =
'/wl_slave'
global temp_c

device_folder +

x = ['10:00'-'21:00'-"'22:00"."
13:00'.'14:00'1
y = [L[1

sensor = []1

We create three functions. The first
retrieves the weather details from
OpenWeatherMap and is very similar
tothe first part of the project, the only
differenceis thelast line of get_
weather(n)is used to add the
temperature data to the ylist that we
created earlier.

y-append(al‘temp'])

The next function, read temp _rawy)
remains the same as our previous
example, but read temp() has the
conversion to Fahrenheit removed and
adds the global variable temp _c so that
we can use it in and outside of the
function.

We then move to using the codeina
for loop that iterates five times. It
retrieves the weather for Blackpool,uk
and thenreads the temperature via the
sensor. Both the sensor and
OpenWeatherMap readings are written
to their respective lists, using the
append function. We then print the
sensor temperature to prove that it has
been collected. Last, we sleep the code
for 3,600 seconds (one hour), and
capture data every hour five times:

for i in range(5h):
get_
weather('Blackpoolauk')
read_temp()
sensor-.append(temp_c)
print(temp_c)
sleep(3L00)

Our last piece of code createsa
scatter graph from our data. We have
two traces: TraceQ is our
OpenWeatherMap API data for they
axis, and the x-axis uses hard coded
times. For Tracel we use the same
x-axis data, but for the y-axis we use
the sensor list data. We then package
the dataintoalist and then post the
data online to plot.ly with the filename
currently set to Blackpool
Temperature, feel free to change it:

tracel =
tracel =
Scatter(x=(x).y=(sensor))

Scatter(x=(x).y=C(y))

data = Data(LCtraceO. tracell)
unique_url = py.plot(dataa
filename = 'Blackpool

Temperature')

With your code complete, click on
‘Run>Run Module'torun and collect
the data. Once complete it will
automatically open a browser window
and display a plot.ly graph.
Congratulations you've completed the
project!
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Dial M for Android

Darren Yates

ndroid has come along way

inarelatively short space of

time since its launch in the

HTC Dream in 2008. With
Google's popular I/0 conference
having come and gone for another
year, the search giant has pulled back
the curtain onits next Android
release, for now called ‘Android M'.
Not only will it pick up where Lollipop
left off in terms of power
management, it'll coincide with some
impressive new features such as
faster charging speeds, thanksin
parttothearrival of new USB
hardware. Here's a taste of what we
can expect to see later this year.

It'd be a fair bet that no device designer
would have looked on the microUSB3.0
connector with any great fondness. But
they'lllikely have breathed a collective
sigh of relief with news that Android M
will support the new —and much more

About phone

Legal information

Model number

Android SDK built for xB6_64

Android version

Kernel version

Build number

Developer Preview of
Android M is already
available for download.
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compact — USB Type-C connector.
Given it's the same (and only) port
you'll find on the new MacBook Air, it
could spell a new era of connectivity
for Android devices.

USB-C can deliver up to 10Gbps
data transfer speeds, but it's the
breadth of data signals it can support
that will provide promise. Expected
are power and USB, but the ability to
also transfer DisplayPort, HDMIand
even VGA could open up multiple
‘second-screen’ options.

There's also another interesting
possibility —in late-May this year,
Samsung filed a US patent application
for a dual-OS phone that plugsintoa
laptop shell, transformingitintoa
Windows notebook. Like the ASUS
Transformer, but using a phone instead
of a tablet, the patent speaks of a dock
connected ‘through a serial interface
method such as USB and HDMI' (tinyurl.
com/p9n7y4p). Samsung has promoted
MHL (Mobile High-definition Link) for
years, but thisis an application just
crying out for USB-C.

However, at this stage, it's still too
early to know which signaling
standards USB-C will support in'M'—
and Google isn't saying much for now.
The inclusion of DisplayPort, HDMI
and VGA would come under what's
known as the ‘USB Alternate Mode'
umbrella, if it happens. But USB-C has
plenty of other advantages —it's
reversible, sono more trying to figure
out which side of the connector is ‘up),
and it's also backward-compatible, so
you're old USB2.0 gear will still
connect (albeit with an adapter).

The shortcomings of microUSB2.0
were apparent when OTG cables
couldn't accept a power feed to the host
and MHL and USB couldn't be
supported at the same time. Hopefully,
USB-Cwill overcome these issues and
provide one connection to truly rule
them all. That said, Intel has already
shown off 40Gbps transfer ratesin
Thunderbolt 3 ports at the recent
Computex trade showin Taiwan,
sowe'll wait and see.

As smartphone batteries continue to
increase in capacity, charge times are

Ll HTC has announced the One
Mg will receive an Android M J

‘ update - sometime.

rising, almost in lock-step. The good
news is USB-C should improve that
markedly. Within the spec, USB-C
cables can supply up to five amps (54)
of current — double today's levels and
part of USB-C's ability to supply an
impressive 100-watts of power (20VDC
@ 5A). Again, it'll be up to device
manufacturers to determine just how
fast device batteries will charge, but
this should make a significant
difference.

Another new feature of USB-Cwe do
know will appear in Android M is the
new USB Power Delivery 2.0
specification, which enables your
phone toact as a power supply for
charging USB-connected devices such
as a Bluetooth headset or fitness
tracker. You'll see a new pop-up menu
when you plug in a USB-C device asking
youwhat type of connection you want
tomake — ‘power supply’is one of those
options to choose from.

That said, youcando thisalready
with existing phones — plug a USB-OTG
cableinto a supported device acting as
power source and the device you want
chargedinto the other end. Existing
USB-OTG specs on the supply of
current are vague, but we've pulled
460mA of current out of a Samsung
Galaxy S3viaUSB-OTG and
maintained a within-spec 4.96VDC.
However, we don't know the long-term
device-healthramifications.

Android will finally treat
microSD storage as
“internal if you wish.



Native support for MIDI

devices is coming to an

Android M device near you,
\

Google is having another
stab and NFC payment
with new Android Pay.

DOZE MODE
With the arrival of Lollipop, Google

announced power management was
high on the agenda through Project
Volta. That gets ramped up in Android
M with the new Doze Mode. Doze is the
most granular of Android's power
management efforts so far, putting
individual apps into a‘deep sleep’
hibernation that essentially cuts them
off from the rest of the world, but still
allows alarms and high-priority push
messages to pass through. However, it's
still unclear how much of the device
wakes up at this point.

To start with, Doze uses the device’s
sensors to perform motion-detection in
determining if the device has been left
unattended. At this point, background
app activity isbacked off
‘exponentially’ in what Google saysisa
trade-off between ‘app freshness’and
battery life (tinyurl.com/p8dmh45).

Doze uses the device's sensors to
erform motion-detection in determining
if the device has been left unattended’
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From there, network-access is switched
off, wake-locks are abandoned and
importantly, syncing is greatly reduced
during hibernation. These changes will
happen at an OS-level, soit shouldn't
matter if your apps are coded for it

or not.

Although Android M is only available
as a Developers Preview for alimited
number of Nexus devices, were
already hearing reports of double the
standby battery life being obtained,
thanks to Doze.

APP PERMISSIONS

Google has also had a serious change of
heart when it comes to app
permissions. Rather than having the
user make ajudgment call on
permissions at the time of installation,
apps will be able to trigger user
permissionrequests at runtime, when
the appisbeing used. The fine-grain

< App permissions

;‘. Contacts
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more dynamic and more
granular in Android M.

control will allow you to permit or
deny app-to-app or app-to-function
transfer, making the whole thing much
more dynamic. It might also make it
feellike Windows Vista's ‘cancel or
allow'user-account control — we'll
have towait and see. The Settings
menu will house all of the permissions
enabled for individual apps. Google is
bullish about this and already
prompting developers tostart taking
thisinto account with new code (tinyurl.
com/ortl2bc).

ANDROID PAY AND |
[FINGERPRINT API]

Mobile payment services are about to
get more competition with the arrival
of Android Pay. The ideais you'lluse
your ‘M’ phone to pay for services and
products from participating stores.
Sound like Google Wallet 2.0? Maybe.
According to Google, Android Pay will
be accepted in over 700,000 stores and
1,000 mobile apps when it arrives. But
some suggest the key difference this
time around is its bundling into phones
by some of the big US telcos, including
AT&T and Verizon, combined with
support from credit card vendors
including MasterCard and Visa.

And tobeef up security, Google is
incorporating native support for
fingerprint scanners into the new OS.
Word is fingerprints will be able to
unlock devices and authenticate
payments.

ARE FINGERPRINTS SECURE?
Fingerprint recognition might be
quick and efficient but there are still
lingering doubts about its security.
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how

Android M will implement fingerprint
security through Android’s KeyStore
feature, allowing the use of
cryptographic keys. Developers will be
able toaccess the fingerprint scanning
application programming interface
(API) and implement it in their apps.
The device will also be able to deliver
haptic feedback to acknowledge
successful authentication to the user
(tinyurl.com/pc8lqke).

However, it's quite possible Android
M could utilise new tech coming from
chipmaker Qualcomm. Earlier this
year, Qualcomm revealed a new
fingerprint scanner using ultrasonic
soundwaves to create more accurate
3D scans of fingerprints. According to
reports, it's compatible with all current
Snapdragon chips and will likely begin
appearing in new devicesreleased in
the second-half of 2015 (tinyurl.com/
kvoojon).

This will sound a bit strong, but...
about bloody time! Getting Android to
play nice with external storage has
alwaysrequired patience, butina
surprise turnaround, Android M will
allow users to ‘adopt’ external microSD
storage as though it wasinternal. It's
called ‘Adoptable Storage Devices’
(tinyurl.com/p3ntgwu) and among other
things, the feature will allow users to
move apps and app data to external
devices by formatting and encrypting
the storage asif it was internal.
Nothingin ‘M'is setin concrete until
it'sreleased, but Google is already
directing developers away from
hard-coding file paths into apps (never
a good idea anyway), so it could well be
here to stay.

Interestingly, Android M is available
asadeveloper’s preview on Nexus
devices —devices that don't have
microSD support. However, Google
has ADB Shell code allowing
developers to adopt a USB drive
connected via USB-OTG port on
existing devices for testing.

We're not sure where the content will
come from (outside of games and
Netflix), but Android M devices will be
able torequest up to 4K resolution from
connected device panels. Android M
will power next-generation 4K TVs,

so this supportisn't that surprising.

It will include a new ‘android.view.
Display.Mode' Java instruction to query
the current resolution setting and use
Android's WindowManager to set it to
4K. Interestingly though, the user
interface will only be rendered at the
original resolution and upscaled to 4K.
Devswill need controls such as
SurfaceView to show content at native
4K resolution (tinyurl.com/npa2zwg).
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Use USB for

Charging
Just charge this device
Power supply

e the other connected

File transfers

r files to Windows or

Android Mwill turn y
new device intoa

Samsung's patent application for a
phone-laptop transform could use
USB-C.

With the 2.4GHz spectrum so
overcrowded these days, support for
5GHz-band hardware has gathered
momentum out of sheer necessity,
despite the fact 5GHz signals don't
travel as well. Android M gets a
Hotspot 2.0 upgrade acknowledging
that growth, allowing users to select
2.4 or 5GHz band for use.

Of course, you'll need a phone with
dual-band Wi-Fi hardware for it to
work, but the option will be welcome,
all the same, particularly within
business circles.

A S

<  Memory

Good performance

39% of RAM used over 5m

B sverage [ Maximum

Android 05
Always running
Google Play servi..
‘ Always running
B Android System l
. Always running

System Ul I
Always running

\s Phone/Messagin.. I
Always running

Anew R-AMrmanagerin
Android M will plot average
and maximum usage.

This next one isn't exclusive to Android
M, but appears to more or less coincide.
Google has debuted a new feature
called Smart Lock Passwords, a new
password manager designed to reduce
the need tosigninto everyonline
service that asks you to.In fact, the
word is Smart Lock Passwords is being
shipped out through a Google Play
Services update to all Gingerbread/2.3
or newer devices (we've already seen it
on Lollipop/5.1.1).

The idea is that once you login, you
shouldn't have tokeep loggingin.
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¢« Smart Lock Passwords :

Preferences

Smart Lock for Passwords and ®
Connected Accounts

1 disabled,
swords will be saved or returned from this
account.

Auto sign-in &

Saved Passwords

Saved passwords can be viewed and modified at
https://passwords.google.com

Never save

Smart Lock Passwords,
coming to Android M, but

available in Lollipop now. not to be sav..

Google has already set up a page for
developers on how to use it (tinyurl.com/
op209aw) and developers are
encouraged to include it into new apps.
Userslogging in for the first time will
be given the option of having their
credentials stored for automatic login
in future. They'llalso be able to see
their settings online at passwords.
google.com.

One new feature that will appeal to
anyone who has swapped phones will
be the new Auto Backup for Apps. As
the name suggests, it will allow apps
and app settings data to be
automatically backed up toa user's
Google Drive account. For now, users
will be able to store up to 25MB per app
without it counting in their Drive
quota. However, Google's wording is
ambiguous as this 25MB limit applies
‘during the M Preview period’ (tinyurl.
com/ocvoqkl). What happens after M is
released proper remains to be seen.

Android TV will also receive
an Android M update,
although no specifics yet.

Gaoogle+ 1084030 views:

NETFLIX Jie i

Movies BTV
Caonlepitay

BMBSQUAD

Inany case, apps backed up and
reloaded should do so with original
settingsintact. Nice.

The Musical Instrument Digital
Interface hasbeen around since the
1980s, but doesn't look like going away
any time soon. In fact, Google is
making sure it won't, baking native
MIDI support into Android M. This
comes on top of native USB audio
support and improved latency
introduced in Lollipop. As we showed
youback in the June 2015 issue of APC,
Android has supported USB audio
recording since at least Honeycomb/
Android 3.1 — provided you supply your
own USB Audio class drivers.

Music creation haslongbeenanarea
iOShashaditall over Android and
while the new features introduced into
Lollipop and here in‘M'may not
necessarily put Android out in front,
they'll at least plug a hole. (Again, USB
MIDI controllers are supported in

USB Type Cbrings
10Gbps data transfer,
HDMI and faster
battery charging.

Android already, if you bring your own
drivers —apps like Audio Evolution
Mobile can do it now provided you have
USB-OTG and Honeycomb/3.0 or newer
0S onboard).

Of course, the major question is which
devices will get an Android M OTA
update? With the Nexus 5, 6 and 9, plus
the Nexus Player already getting
Developer Previews of Android M, it's
odds-on they'll get an update. HTC has
said its flagship HTC One M9 and M9+
phones will get it, while rumours are
growing a decent list of Samsung
devices, including the Galaxy S6/Duos/
Edge, Note 4/Duos, Note Edge, Alpha
and Tab A willalso receive it.

Android M should arrive during Q3
2015, possibly as late as September.
Unless manufacturers and telcos break
with tradition, its unlikely OTA
updates will start appearing in
Australia until year’s end. But we can
always hope.

www.apcmag.com 101



the

» arduino masterclass

How to power your
Arduino projects

nthe surface, poweringan

Arduinoboard is dead-easy —

whack in a USB cable, plug it

intoa USB AC power brick and
youre done. While it works for many
projects, it doesn't suit everything,
nor is it exactly ‘portable’and that's
where understanding how Arduino
uses electrical power can make areal
difference.

On their own, most Arduino boards
with ATMEGA microcontrollers
consume between 30 and 40milliamps
(30-40mA) — and areasonable amount
of that is consumed by the on-board
LEDs. But what about powering other
components?

Look at any Arduino Uno or Leonardo
board and they have three locations for
applying power — the USB port, the
2.5mm DC socket and the Vin pin on
the shield header (which connects back
to the DC socket).

The USB portis designed to takeina
regulated 5-volt DC voltage, which
you'll get from any USB host port or
USB AC power brick. But while all USB
sources have the same nominal
voltage, each USB port’s ability to
supply current will vary. Remember,
current is like fuel for your car — if you
try to consume more current than the
USB port can supply, the DC voltage

The Motor Drive Shield
has external power ,
routable by the yellow

COOE® nene

External power entry
F:};}letc(tlseal for motor Add this jumper td

supply power to the
Arduino board und.

How the Motor Drive Shield
power input works

Darren Yates

This DC-DC step-up
converter provides separate
power on our Stompy robot.

wilh

will falland cause the Arduino board to
shut down. That reduces the current
consumption, the voltage rises, the
board reboots, consume too much
current again and get stuck inaboot
loop. That's why it's vital you
understand how much power your
project consumes and use the
appropriate power source capable of
supplying sufficient current to keep it
running. For example, a computer-

L]

USB (5VDC L.
regulated)

voltage
regulator
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points.

Arduino Uno boards =2
have three power entry

7-12VDC unregulated

This emergency charger
generates USB power from
two NiMH AA-size cells.

based USB port can only be certain
of supplying 500mA max toan
Arduino board. USB AC power bricks
can supply up to two-amps (24),
depending on the model.

The 2.5mm DC socket is more
flexible —it'll take a DC voltage over a
7-12-voltrange. Thereason it canis
that most Arduino boards come with a
linear S5VDC three-terminal regulator,
whose job is to convert that voltage

Three electrical power entry points on the Arduino Uno

[ i [ 1 =
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9V to DC adapters are

common, but only practical
for very low-power
projects.

This tiny USB DC step-up
converter turns one AA
battery into 5VDC*
regulated.

range back intoaregulated SVDC for
the ATMEGA controller chip.

That chip hasits own allowable input
voltage of between 1.8 to 5.5-volts —
the higher the voltage, the faster it can
run. Butin most instances, the speed is
regulated by an electronic component
called a‘crystal that locks the clock
ratein most boards to 16MHz. Torun at
that speed, the ATMEGA chip needs
5-volts DC, whichis why a 5VDC
regulator isincluded. But, the
regulator can only maintain that
voltage at no more than around 800mA
of current —if the rest of your project
needs more than 800mA (quite likely in
robot projects), chances are the
regulator will be overheating and
eventually fail.

The issue of powering your projects
becomes more urgent when you start
making anything involving motors —
robots, quadcopters and the like. Any
motor capable of producing significant
movement consumes more power than
you should be supplying direct from an
Arduino board. The Motor Drive Shield
we've looked at previouslyisa good
solution — it has a two-pin terminal
block for external power, plusa
pin-header shunt (yellow block in the
photo). With the shunt in place, power
from the terminal block is connected
to the Arduino’s Vin pin and its
on-board regulator; remove it and you
can power the Arduino board

project power draw.

Mobile power packs are
another useable source for
Arduino power.

separately, often seen as a good idea for
motorised projects.

The terminal block powers the
shield's motor controller chips and the
motors you connect to it, rather than
having the Arduino do it —and that
protects the Arduino from being
overloaded (yes, this shield can only
drive motors up to 1000mA, but there
are more powerful alternatives).

In terms of electrical design, you
always want your heavier-load
components closer to the power source
—think of each part of the project as
linksinachain, with links that start
out thick, but grow smaller as you go
down the chain. The Arduino board
itself isa smalllink and should only
power devices that are even smaller
links in terms of their power draw.

Arduinoisa popular choice for
battery-powered projects, but most
Arduino boards aren't really designed
tohandle batteries. More recent
microcontroller/processor boards have
built-in monitoring and charging
circuitry for 3.7-volt Lithium-ion/
polymer batteries. CHIP, the new $9
computer (tinyurl.com/onqqech), is a
good example — not only does it have
that monitoring/charging circuitry,
akeyreason why CHIP can handle
these batteriesis that, like many
recent chips, it runs off 3.3VDC.

Using these batteries on most Arduino
boards is more complicated because of

This $2 USB volt/current -' :

meter from eBay can check

the Arduino's need for 5VDC, rather
than 3.3VDC.

One solution that's common is to use
a 9-volt battery clip to DC connector
adapter — you can buy these on eBay
for under $2 and for very low-power
projects, it'll do. But remember, 9-volt
PP3 batteries have very low capacity
and aren't designed to supply more
thanaround 40mA — certainly not
enough torun a couple of robot motors.

Get creative and there are other
solutions — such as a low-cost USB
emergency power pack. This takes two
AA-sized cells and via a built-in DC-DC
converter, increases the cells’
combined 2.4/3VDC voltage into a
(somewhat) regulated 5-volt output on
a USB host port, usually good for up to
1000mA. But you can also buy the
DC-DC converter board on its own and
get even more creative with your
power source — hand-crank power
generators, other sub-5VDC battery
packs or even solar cells. Both
converter options you'll find on eBay
for around 2.

The idea of combining the DC-DC
step-up converter with a 3.7-volt
Lithium-ion batteryisn't new, however
—that's therecipe for virtually every
mobile power pack. These supply 5VDC
power via USB host port up to around
1000mA. However, they're not
necessarily ideal for outdoor projects
that should be weatherproofed. Still,
the proliferation of these power packs
means they're as cheap as chips from
many online retailers.

The key to power is using it wisely —
and that's just as true with Arduino
projects. Always ensure your power
source is capable of providing the
current your project needs and that
requires you understand how your
project works and the likely current
drain during its operation.

Building your own tech gearis
incredibly satisfying because you
know better than anyone how it
works —and how to fix it. Powering
it with the right power source will
ensure it always performs at its
optimum.

www.apcmag.com 103



JAYCAR IS YOUR ONE-STOP-SHOP FOR ARDUINO

INTELLIGENT 1.3" ROUND
LCD MODULE FOR ARDUINO

XC-4284 $99.95

This innovative circular display is ideally
suited for graphical gauges, needle-meters
and robotics projects. Easy to program
and interface to your project. Includes an
Arduino Adaptor Shield, jumper leads, a
4GB microSD card and more.

See website for

more details.

STEPDUINO FOR ARDUINO

XC-4249 $149.00

A self-contained board with onboard stepper
motor drivers, servo interface, microSD card
slot, and much more. Perfect for building
robots or other mechatronics projects: just
connect up stepper motors and go!

See website for more details.

* ATmega32u4
MCU

® 2.5K RAM

® 32K Flash

GOOT SOLDERING IRON

TS-1430 $79.95

Not your ordinary soldering iron, it is capable of
maintaining constant heat and has exceptional heat
recovery. With its high insulation and low current
leakage, soldering of precision flat ICs and CMOS is a

breeze.
——i e
TS-1432 $19.95

TS-1434 $19.95
TS-1436 $19.95

* 70W
® 320°C set temperature

Spare Tips Available:
0.5mm Conical
0.3mm Conical
0.3mm Chisel

PCB HOLDER WITH LED
MAGNIFIER

TH-1987 $16.95

This stand comes with two strong alligator clips
that can be adjustable in numerous ways. Comes
with a stable base, 90mm (dia) lens with

2 x magification, and soldering iron

holder. Batteries required.

EXPERIMENTER'S KIT FOR ARDUINO

XC-4262 $89.95
Everything you need to get started for a fun range of electronics
and Arduino related projects. Includes servo motor, sensors,
breadboard, wires and much more. Complete with
some great instructions and a supporting web page
and software examples.

Solder iron sold
* No soldering required separately
¢ Instructions for projects included

Get your creative on by adding time lapse
feature to your camera, all with Arduino

MAIN COMPONENTS ADDITIONAL COMPONENTS

74 HC series with octal tri-state transparent D latch

Standard panel mount toggle switches
The "Eleven" is just like an Arduino Uno, but better

and more cost effective! Top spec ATmega328P
Microcontroller, independent prototyping area, visible
LEDs, and Micro-USB connector to power from most
cellphone chargers! Includes USB cable and guide sheet.

SPST momentary push switch
1 pole sealed PCB switch 240VAC 150mA
Single gang linear potentiometer 10K 16mm

Red push on coloured cap

This is the most breadboard friendly device, despite its small size. It packs
virtually all the features of the full DuinoTECH boards into a tiny DIP-style board that

drops directly into your breadboard. Its small DIP-style makes it easy to embed into Veroboard
or custom PCBs for more advanced projects.

® 32kB Memory ® 2kB SRAM ® 16MHz ® 7-14VDC ¢ USB cable included

Blue colour

Due late Septemb
ue late September Red colour

Head to our NEW website or scan QR code
for your nearest store...

Ideal construction base for Arduino and electronic
projects. With clearly labelled rows and columns
and adhesive back for mounting.

300 Terminal Holes PB-8832 $12.95
640 Terminal Holes PB-8814 $19.95

Mixed jumper leads for use in Arduino
projects. Sold in packs of 10 leads, each
lead is 155mm long.

Plug to Socket/Socket to Socket
WC-6021 $3.95
Plug to Plug WC-6022 $3.95

LU

www.jaycar.com.au |

facebook.com/jaycarelectronics | Prices and offers valid to 19/08/15



Mini PC+ Arduino = pcDunio! Jﬂycar

PcDuino is essentially a modern personal computer on a compact

board with lots of input and output. Blindingly fast, extremely Befler, More Technical
flexible and hugely powerful, it comes with an onboard SATA port

pre-loaded with Ubuntu Linux and XBMC Media Centre, which can

be replaced by Android OS. See below for more specs.

Start building you own displays or anything else you can imagine
with our Beginner and Advanced Bundle Deals.

STARTER BUNDLE DEAL ADVANCED BUNDLE DEAL 5259
PCDUINO V3.0 WITH WI-FI XC-4350 $119

PCDUINO V3.0 NANO XC-4352 $89.95
MAINS ADAPTOR WITH 2 X USB MS-4085 $24.95
USB ATO USB MICRO-B LEAD 1.8M WC-7724 $9.95

Present this magazine to the store in order to claim bundle deal price
*Deal valid until 19" August 2015

7"LCD TOUCH SCREEN MONITOR XC-4356 $139 SAVE
MAINS ADAPTOR WITH 2 X USB MS-4085 $24.95 OVER $33
USB ATO USB MICRO-B LEAD 1.8M wWC-7724 $9.95

Present this magazine to the store in order to claim bundle deal price
*Deal valid until 19t August 2015

XC-4352 XC-4350
PCDUINO NANO PCDUINO WI-FI

SoC All Winner A20 All Winner A20
CPU 1GHz, ARM Cortex A7 Dual Core 1GHz, ARM Cortex A7 Dual Core

GPU OpenGL ES2.0, OpenVG 1.1, Mali 400 core
soRAwm

Available in Nano and Wi-Fi to suit | FashMemory 4CL b

. . Memory Expansion microSD up to 32GB

your own personalised project. Video Connection HDMI 1.4, LVDS
supported 05
Extension Interface AV{[V[l}
use ports
Power

Size 96 x 60mm 121 x 65mm

e
MODULE & BOOKS .

High resolution and full colour module perfect This book is aimed at those who have already In this book theory is put into practice New
for your display needs including graphics, had some basic experience in electronics.The on an Arduino board using the Arduino In!
gauges, graphs and interactive displays. function and behaviour of the major electronic programming environment.

components are well After completing this fun
* 16,384 full covered in this book. The - and playful course, you will

colour RGB

skill and experience level Ardvine 2 be able to program any
pixels .

required for these projects microcontroller, tackling and | Helped by
ranges from absolute mastering 1/O, memory, =
beginner, to hobbyist- interrupts and more. All
expert. programs presented can be
downloaded for free from
www.elektor.com/mastering-
microcontrollers.

Conminy & Pt G

e Soft cover, New
260 pages In!

Siektor

* Soft cover, 380 pages

FREE CALL ORDER 1 800 022 888 | twitter.com/jaycarAU | Prices and offers valid to 19/08/15



how©» java coding masterclass

Drawing shapes in GUI apps

Darren Yates

ooner or later, you get to the

pointinyour coding travels

where youneed to draw shapes

andimages. We've already had
abrief look at how to display images
in Java, but this month, we'll look at
how to draw 2D shapes.

Java has many graphics functions
from drawling lines, ovals, rectangles,
polygons —you can also create
rounded-corner rectangles, sets
colours and fill them in. One thing all
Java drawing commands havein
common, though, is the coordinate
system, the two-dimension map of
pixels that defines where withina
frame or panel your shape will appear.
For Java, the top-left corneris origin,
written as (0,0), with the first number
being the X- or horizontal-axis
coordinate and the second, the Y-axis.
Most Java commands require at least
four parameters — the X- and Y-axis
starting points, followed by the X-axis
and Y-axislength. But so as to find out
the size of the frame youTe drawing in,
Java provides two commands —
getWidth() and getHeight(), which
return the horizontal and vertical
frame size, respectively, in pixels as
integers (which we'll use in a moment).

OK, enough talk —let's draw
something! Head to our web site and
download this month’s Java
programming pack from apemag.com/
magstuff. Unzip it and you'll find four
further zip packages. Open the
NetBeans IDE (get it from tinyurl.com/
ngnuxfp), choose ‘File > Import Project
>From ZIP'and select DrawSquare.zip.
You can see from the code here that
there's not too much to it. We start by
creating a class called ‘DrawSquare’
that extends the basic JFrame class
—thismeans our class willdo or
‘inherits’ everything a JFrame can do,
plus whatever else we code. Inside the
main() method, we create a
DrawSquare object called ‘frame’, set
the frame size to 800 x 600-pixels,
centre it and make it visible.

The ‘public DrawSquare() command
is the class constructor for our
DrawSquare class and it only has one
command — to add a new ‘PanelSquare’
object to the frame. What's a
PanelSquare object? The last part of
the code tells us —it's actually another
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Mandelbrot set fractal - ARC Magazine

Mandelbrot-set fractal
at10X, drawn by our
DrawMandelbrot java app. ¥

The complete code for
asimple app todrawa
square ona JFrame.

class, but this time it extends JPanel.
JPanels are great because they
automatically implement the
paintComponent method Java uses to
draw stuff. Instead here, were
‘overriding'it. Overridingisa cool
feature that allows you toreplace

existing Java methods with your own.

However, we still want the ‘parent’
JPanel's paintComponent() method to
doits thing first, so we start with the
‘super.paintComponent(g) method,

The Java coordinate
system has its origin
in the top-left corner.

where the 'super’'refers to the parent
or ‘super’-class.

After that, were ready to draw the
square using the g.drawRect() method
—the first numbers set the starting
coordinates to (200,75) and the length
and height of the square are both set to
400-pixels. And that'sit. It's not the
only way to draw in Java but we'll
follow this method of app construction
in our remaining apps this month.
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{{Java has maﬁy commands T
for drawing and filling in &=+
2D shapes and text. 58 el

You can implement multiple drawing
commands into one app or method, as
you can see in the BasicGraphics.java
app. I'm clearly no Renoir, but most
business graphics are more
mathematical than impressionist!
Again, we follow the same code
construction as before, creating a class
that extends JFrame, another that
extends JPanel and draw our shapesin
the paintComponent() method.

But this time, let's add some more
variety — for starters, you can change
colours by using the g.setColor()
method and either Java colour
constants such as Color.red or Color.
green, or create your own colours with
the ‘new Color(r,g,b)' class, where the
colour is created from three 8-bit (0 to
255) numbers representing the red,
green and blue components. Using
for-loops with set intervals, you can
create your own grid patterns (a great
way for starting your own graphs and
charts). You can even draw text or
‘strings’ using the g.drawString)
method as well as setting your own
font. Fonts are applied by first setting
the parameters of the g.setFont()
method, which consists of the font
name as a string, the font type (bold,
plain, italics) as a Java constant and the
font size asan integer.

Drawing graphics at the launch of your
app is fine, but you can also change
your graphics on the run using the
repaint() method. Used with a JPanel or
extended class object, you can force
that panel toredraw at any time —
usually right after you've made a
change to the screen. Launch the
TrafficLights.java app and you'll see
three ‘lights' with three JButtons
underneath. Press the ‘Toggle red’
button and the red light will light up
and turn off again alternately. Same
thing happens with the “Toggle yellow’
and ‘Toggle green'buttons.

The JButtons work here as we've
seen them previously — each button
hasan ActionListener attached to it (in
this case, all three are anonymous,
meaning they have no specific name,
just‘new ActionListener’). Inside each
ActionListener, we have aboolean (true
or false) variable, red, yellow or green,
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L The Toggle Green button m
activates the green’light’

using the repaint() method.

Toggle RED

Toagle YELLOW
Toggle GREEN

and what we do with it is simply invert
its value, by making it equal to its
opposite (we 'NOT'it, if you're familiar
with digital logic) through the
exclamation-mark (!) symbol. So for
example, if the value of the 'red’
boolean variable is ‘true’, ‘Ired' means
take the opposite value, whichis false,
and assign that to the red variable.
Same occursif the red value starts

as false.

The other command in each
ActionListener is the repaint()
command — this tells Java torun the
PanelLights.paintComponent()
method.

The first trick here is that the three
boolean variables —red, yellow, green
—are set as class variables, meaning
any method or subclass within the
TrafficLights class can see them. You'll
notice the following code fragmentin
the paintComponent() method:

if (red) g.setColor(onRed)3

else g-setColor(offRed)3
g-fillO0val(startX.startY-lightD
iameter.lightDiameter)s

The first line says if red is true (you
don't need toinclude the ‘== true’bit to
test for boolean ‘true’), set the graphics
colour to‘onRed’. Go to the start of the
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| £ Traffic Lights

Toggle RED

Toggle YELLOW
Togale GREEN

PanelLights class and you'll see we
have six defined colours. Note the two
for ‘'onRed'and ‘offRed’ — the onRed
colour hasared value of 224, the
offRed has a value of 48. The higher
the number the brighter the colour, so
if the red’ variable has the value ‘true/,
we set the colour to the bright (on)
level; otherwise, we set it to the offRed
colour, which is darker.

After that, the g.fillOval() method
draws the ‘light’ using the supplied
parameters, which basically ensure
we're drawing the red light at the right
location and at the right size.

Again, notice the app follows the
same basic pattern — there's a fair bit
more going onin this one, butit’s stilla
case of creating a class that extends
the JFrame class, create another to
extend a JPanel, then getting the
JFrame constructor to add the JPanel
to the JFrame and using the JPanel’s
PaintComponent(g) method to do the
drawing.

One more thing, try clicking and
dragging a corner of the app frame and
you'll see the lights not only move but
also overlap —the key here is that
subsequent drawing commands are
drawn over the top of previous ones
—something toremember when youre
working out your code.
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how©» java coding masterclass

Mandelbrot fratl clobit—shift
‘red=6, green=7 and blue set to zero.

red=3, green=2, blue=1.

And to finish off this month's coding,
we'll push our knowledge a bit, by
combining a new Java class in with
some mind-twisting mathematics to
create a looping Mandelbrot fractal
animation. You've no doubt seen these
crazy looking squiggles before, but not
necessarily how they're generated.
That's what our DrawMandelbrot.java
app does.

Inreally simple terms, fractals are
self-repeating geometric patterns —
no matter how far you zoom into the
pattern, you see (usually something
very close to) a copy of what you saw
before. The fractal we're drawing here
isbased on the common ‘Mandelbrot
set’, named after French
mathematician Benoit Mandelbrot.
The set is built from the quadratic
equation:

zn+l = zne + c
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bit-shifted red=1,
green=2and blue=3.

zoomed in, colour bit-shift

i

red=2, green=3, blue=1.

Where Cisacomplex number that
remains ‘bounded, meaning that for
each iteration, the number remains
with a confined number space and
doesn't splay off to infinity. Complex
numbers can be hard to get your head
around but they're numbers that havea
‘real’and‘imaginary’ part.

They're commonly used in advanced
mathematics and electrical
engineering — the imaginary bit is
the solutiontoi2=-1, or the square-
root of minus-one.

Engineersuseitin everything from
advanced electrical power control to
digital signal processing (DSP) and Fast
Fourier Transforms (FFTs).

OK, let's get back on-topic. Again, our
DrawMandelbrot.java app isn't the
most efficient way to draw a
Mandelbrot fractal, for sure, but it
follows the same process we've been
using this month of JFrame extension
and JPanel implementation, so you
can get more of a handle on what's
going on.

First, take alook at the constructor
for the DrawMandelbrot class (‘public
DrawMandelbrot()) — the first three
lines should be familiar: we set up
thelayout manager, create a panel
object from the PanelMandel class
and add it to the frame. After that,
we add in anew ActionListener, but
instead of attaching it to a JButtonas
we've done previously, we attach it to
a Timer object.

The Timer classis a simple class that
enables you torepeatedly launch an
ActionListener after a set time period
has passed — you can see it herein the
last two lines of this constructor. We
start by creating the Timer object
called ‘timer’, then set the time delay
(in milliseconds) to 250, followed by the
name of the ActionListener we want to
run at the end of each time period (in
this case ‘updateMandel’). Next, we
start the timer. And that's it —you can
stop the timer elsewhere in your code
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The ‘Toggle Red' button
changes the g.setColor()
method and repaints.

| Togaole RED
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Toggle GREEN

How to draw a square - APC Magazine
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L: Each of the JButtons 'S
uses an ActionListener()
method to change colour.

Toggle RED
Toagle YELLOWW
Toggle GREEN

This is the result from the
DrawSquare.java code.

and do other things, but for now, just
know that Timers are really useful and
easy toimplement in Java.

Similar to before, PanelMandel
extends the JPanel class and we use

this to draw in. Now there’s nothing too
original about the way we're creating
the fractalimage here — thisisa fairly
common algorithm where we draw in
the fractal one pixel at a time. We
calculate the complex number Cby
setting the horizontal axis as thereal

(constReal) and the vertical as the
imaginary (constImag) parts in two
nested for-loops. We then implement
the quadratic equation and based on
when the result becomes four or
greater and the number of iterations
isreached, we then set the colour of
that pixel to draw. Finally, we draw
the pixel using the g.drawRect()
function with the x- and y-axis size
of the ‘Rect’set to zeroto giveusa
single pixel or point.

Thereal trick to this way of drawing
fractalsis setting the pixel colour with
the codeline:

g-setColor(new Color((curlter
<< k) 7% 2554 (curlter << 7) %
255.0))5

If the while-loop didn't reach its
maximum iteration count, we set the
colour by performing some bit-wise
shuffling of the current value of the
iteration variable ‘curlter’. The double-
left arrows ««’ mean we're taking the
curlter number as abinary and shifting
its bits left by the number indicated
after the arrows.

Remember that the Color class takes
three eight-bit numbers (0 to 255) to
create thered, green and blue
components. By shifting the bits of the
‘curlter' number left, we're making the
number larger — the first is shifted six
bits, the second by seven (we set the
blue component to zero in this case).
It's essentially a fancy and fast way of
performing bit-multiplication.

Finally, these numbers are then
taken as modulo (%) 255 to ensure we
only get end results that are between 0
and 255, as required by the Color()
class. The final output is the red, green,
yellow and black fractal, which is quite
striking. The way you vary this
‘bit-shifting’ changes the fractal colour
— for example, bit-shift red by one,
green by two and blue by three givesa
ghostly ‘night-time’ fractal.

The animation is created by the
timer, which increments the maximum
iterations and redraws the JPanel
every 250-milliseconds. Once the
current-iteration variable reaches the
maximum setting, it reverts to zero
and starts again, continuously looping
the animation. When you run the app
for the first time, it'll take a couple of
seconds for the first pixels to appear, so
give it time (particularly if running
this on an older computer).

You probably won't have that much call
to code fractals into your GUI apps, but
it'safunway to see how Java, like
almost any GUI-ready programming
language, can combine mathematics
with drawing and add interesting
graphics to your apps with surprisingly
few lines of code.
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Thought Batman had a hard
time in Arkham City? Just
wait until Knight's
Halloween is through.

I

FORM 79 | PC, PS4, X1| WWW.BATMANARKHAMKNIGHT.COM

Batman: Arkham Knight

Overburdened with features, but still the best Batman fantasy yet.

atman: Arkham

Knightisabrash

attention-hungry

action game, but
it'satits best when
nothingis happening.
Gliding through the
depressed, rain-sodden
streets of Gothamis
arguably this series
finale'srichest
experience, and with his
new batsuit, Bruce Wayne
canmove through the
dark dystopia with grace
and finesse. As far as
video game worlds go,
Gothamis among the
most beautiful and
atmospheric hellscapes
ever made: it'sabroken,
evacuated city, but you
never feellike you want
tojoin the exodus.

If youloved the previous
games in the series, or if
you just love Batman, you'll
already have played and
probably completed
Arkham Knight.It's
undeniably polished, and
the Batman power fantasy
hasnever felt better than it
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does here. Picking up after
the previous game, Jokeris
emphatically dead (he's
cremated in the very first
scene in the game), but now
Gotham hasanother foe to
contend within the form of
the mysterious ‘Arkham
Knight' The city has been
evacuated, Scarecrow’s
meatheaded underlings are
roaming the streets for
violent distractions, and the
series’ fresh mix of puzzle
solving, stealth and head
punchingisallintact.
Thelast thing anyone ever
asked of a Batman game is
tank warfare though, but
inexplicably, that's the major
new feature Rocksteady has
ushered in with Arkham
Knight. Game audiences
want novelty (under the
guise of ‘innovation’), but it's
rare for anew feature tobe
as tone deaf as Arkham
Knight's Batmobile, which
disrupts the oddly
meditative pace of the
previous gamesin the series.
Cruisingaroundin the
Batmobileis fun, but not as

fun as swooping quietly
through the streets.
Meanwhile, the Batmobile's
tank combat setting —
which activates strafing
and weapons —iswell
executed but an unwelcome
change of pace.Idreaded
every wheeled combat
scenario, but the game
keeps them coming thick
and fast.

The Batmobile isn't used
solely for combat and
tearing chunks off Gotham
tenement buildings at high
speed. You can use awinch
tomanipulate the game
world, and you'll be
regularly called upon to use
this featurein Arkham
Knight's puzzle scenarios,
where Batman's ability to
control the vehicle
remotely comes in handy.

While the Batmobile is
hitand missand the other
staple gameplay elements
orthodox, Arkham Knight
reallynails storytelling
and presentation. It's hard
to convey without spoiling
certain plot beats, but the

way Arkham Knight melds
cinematic moments with
exploration cements
Rocksteady asa master of
video game storytelling: no
easy task inan open world
game. [t'sa shame then,
that the final Arkham
outingis marred withan
overburden of features:in
addition to the Batmobile,
Batman'sarray of toolsand
attack combos consistently
put the player at the bottom
of alearning curve. Despite
its shortcomings though,
Arkham Knight will be
remembered for its
atmosphere and
roleplaying. Whether you
love the Batman fantasy or
not, it's difficult toresist
the pull of this bleak city.

B Shaun Prescott

Verdict

One ofthe most engaging open
worlds for some time, butit’s marred
by an overreliance on the Batmobile.

Yok kk




Take that, priceless
Egyptian statue
collection!

SN S

Heroes of the Storm

A bridge-building ambassador for its genre.

et'sstartbysaying

thisisnot just

another multiplayer

online battle arena.
It's a comment on the MOBA
itself, by the company
whose games inspired the
genre. This is a studio that’s
always valued accessibility,
abelief strengthened of late
by the striking success of
Hearthstone. As such,
Heroes of the Storm isa
MOBA for people who don't
play MOBAs.

It'll be divisive, that's for
sure. In designing Heroes,
Blizzard has stripped away
many of the ideas that
previously defined the genre.
Individuallevelling is gone,
replaced with a team-wide
experience bar. Gold is gone,
and with it items that boost
your character’s powers.
Strategic drafting is gone, at
least until you complete the
long climb to competitive
ranked play. For the majority
of players, Heroesis a game
where you pick who you want
to play, click ‘Play’, and play.

Doing so placesyouina

team of five fantasy heroes
drawn from Blizzard's wide
roster. Victory means
pushing Al-controlled creeps
from one side of the map to
another alonglinear lanes.
This means passing through
the gateways, towers and
fortresses that amount to
your opponent'’s outer
defences, and when one
team's core falls, the gameis
over. Here the comparisons
to other MOBAs end.

There are seven maps
at present, each of which
offersadifferent layoutand
set of objectives. In Sky
Temple, capturing shrines
and defeating guardians
grants your team a building-
felling laser weapon. In
Blackheart's Bay, collecting
coins for a ghostly pirate
allows you to turn his
cannons on your enemy. In
Haunted Mines, the titular
caverns amount to a side-
dungeon where you gather
undead skulls to power up
your hulking golem.

It often feels like entering
a Dota 2match in the middle,

ey

and within 15 minutes you
canbe playing out battle
scenarios that would amount
totheendgameofa
50-minute epic elsewhere.

These scenarios are likely
thankstoagenerous number
of comeback systems. Games
rarely feellost within the
first few minutes. Teams
thatarebehind receive
bonus experience, and the
plurality of objectives means
there’s almost always
something you cando to turn
your fortunes around.

These decisions make
Heroes of the Storm the most
accessible MOBA we've
played. Theyamount toa
striking simplification of the
genre's vocabulary, boiling
the most opaque sector of
competitive gamingtoa
handful of verbs: attack,
defend, capture, collect. It
opens up the basic strategic
pleasure of five-on-five
fantasy battle to an audience
that might never have tried
it. Asmuch asit truncates
the genre, Heroes preserves
strategic concepts thatare

more advanced than those
it'sremoved. Blizzard has
created a game entirely
about map control, timing,
momentum, and combat
finesse.

In some ways, we feel more
comfortable recommending
Heroes than we do Dota 2.
Thisisbecause Blizzard has
created a MOBA that doesn't
require you to commit your
life, or even an entire week,
to get something fromit. The
benefit for newcomersis
obvious. The benefit for
existing MOBA players is
more subtle. We finally have
a fitambassador for the
genre, and we hope it's the
game that shows people who
don't like MOBAs what
they're missing.

B Chris Thursten

Verdict

Themostany studio has doneto
open up acomplexgenretoanew
audience; inviting and entertaining.

Yk kK
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US$49.99 | PC| WWW.GALCIV3.COM
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Galactic Civilizations |l

Shoots for the moon, if not yet the stars.

alCiv 3 doesn't so

much pick up

where the last

game left off as
return to its template with
a stern expression, better
technology, and a few
years of lessons well
learned.

The seriesis almost
unique inthe 4X genre: a
space conquest game that’s
not just a game of rulesand
strategy, but of quirky
charm. Witty descriptions
take the harsh edge off the
technologies, there's an
attempt to make the aliens
feellike they have
personalitiesinstead of
simply a rendered face over
some stats, and there's
enough wrapping to
suggest there could
actually be people
somewhere behind your
comma-filled population
figures.

Aside from graphical
polish, the two biggest
differences between this
versionand thelastare
that GalCiv 3 now supports
multiplayer and demands
64-bit. The latteris
interesting in that it means
future expansionsand
player mods have far more
room to breathe than they
once did, which bodes well.
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BACK INTO SPACE

The core game is extremely
solid. Playing against the Al
feelslike being up against
opponents rather than
simply algorithms. Where
somany 4X games,
particularly space ones, are
almost wilfully cold, there's
awarmth to GalCiv that is
key to the fun of casual to
at least mid-tier play.

Afewirritations strike
midway through, such as
the difficulty of finding out
what's actually wrong with
a planet that should be
performing better than it
is, and of otherwise
tracking down numbersina
pinch. By the time you've
got a sprawling empire,
there’s enough data
splashing around to drown
in.Individual sections are
very well laid out, with the
tech tree especially making
it easy to see what leads to
what and what the benefits
are, but you feel the lack of
a good centralised in-game
Civpedia.

The biggest omission
from the last game — for
now — is that the political
side has been stripped
down. No elections, no
governments, no spying.
TheyTedue toreturnina
later expansion. The sting

“Where so many 4X games,
particularlgg leace ones, are
u

almostwi

Y

cold theresa

warmth to GalCiv that iskey
to the fun of casual to at least

n

mid-tier pla

istaken out of that by a few
newarrivals, such as
ideologies. Where past
games had a good/evil
system, civilisations this
time are judged as
Malevolent, Pragmatic and
Beneficial, with moral
decisions providing points
ineach that can be cashed-in
for special perks. These
range froma free colony
ship or a top-quality planet,
to galaxy-affecting boosts.
Other new additions include
pirate bases that become
more of a problem the longer
they're left alone, a shift to
space-based ship
construction, and new
environmental dangers to
deal with while exploring
the map.

Youdon't get any direct
control over your ships,
instead they're classed by

their loadout. A basic hull
might be a Guardian, but
slaplife-support on it and it
becomes a Support. Itsrole
determines what it does and
who it goes after in combat.
Whether you're new to the
series or returning, GalCiv 3
is easily the best recent 4X
of this scale — the whole
galaxyas campaignand
sandbox. It's hardly the
most dramatic upgrade, but
it's more thansolid,and a
great base for expansions
and mods for the next few
years. B Richard Cobbett

| Verdict

More of arefresh of the last game, but
it's stillhands-down the best modern
way to conquer unknown space.

Yk kk



When that turns red,
you're in danger from
aturret.

US$14.99 | PC| WWW.MAGICKA2.COM

Magicka 2

Conjuring up another round of great co-op adventuring.

fyouloved Magicka
and can't wait for more,
hereisaone-paragraph
review for you:
Magicka 2is faster,
slimmed-down, and just as
brutal. Changes to the spell
systemrob the advanced
spells of their most potent
powers, but make them
easier towield. Itis
absolutely unplayable asa
singleplayer game, but two
friends can blow through
the mainstoryinan
afternoon. Now go play it.

If you've never played
Magicka, youre missing out
onanirreverent, slapstick
wizard adventure grafted
onto one of the most genius
combat systems ever
devised. Viewing things
from a top-down perspective,
players control wizards by
joining any five of eight
elements and casting them
on others, themselves, their
swords, or on the ground
around them. Multiplying
these eight variables by the
four ways to cast them yields
tens of thousands of spell
combinations, each with its
own effect.

Shield and rock cast
together can create eithera
slab wall between youand
your enemies or a suit of
rockyarmour, depending on

the circumstances. Add
fireandrock tothrowa
fireball. Mix frost, water,
and death magic to shoot a
spray of poisoned ice shards.
It goesonand on, and
experimentation is the only
way todiscover great
combinations.

Magicka 2's biggest change
isto strip down the first
game's most powerful
special spells to a few
essentials and assign them
toa cooldown hotbar.

It'sa change that will
upset alot of Magicka 1's
biggest fans, but I think it's
anacceptable compromise
between difficulty and
accessibility.

Speaking of difficulty:
don't play alone. Without a
friend toresurrect you,
you're forced into a defensive
playstyle that the level
design deliberately disrupts.
Playing alone also keeps you
from crossing beams and
chaining explosions with
friends: the most powerful
spellsaren't accessible to the
lonely wizard.

With friends, the
freewheeling, aggressive
style Magicka is known for
shines through. Any good
boss fight saw my party
resurrect itself many, many
times, accepting casualties

as the cost of doing wizardly
business. We beat the main
campaignonnormalinless
than four hours. That's
pretty short, but factor-in
the multiple ways toreplay
levelsin challenge mode,
and Magicka 2 offers a ton of
replayabilityin a tight,
economical package.

And unlike Magicka 1,
withitsinfamously buggy
launch, Magicka 2 is stable
asarock.Inoticed the odd
animation glitch here and
there, but my partyandI
never had problems with
dropped connections or lag.
Beyond stability, however,
the PC port is pretty basic.
There'snoway torebind
keys, and in-game button
prompts all feature
PlayStation 4 control
schemes.

For the most part, Magicka
2is Magicka 1 done over
again,inamore polished,
streamlined, bite-size
package.

M lan Birnbaum

Verdict

Aleaner, smarter take on Magicka’s
fascinating combat sy , thisis the
co-op game you've been waiting for.

1. 8. 8.8,

Farming
Simulator 15

Old MacDonald would
be unimpressed.

FROM $28 | PC, XBI, X360,
PS4, PS3 | WWW.FARMING-
SIMULATOR.COM

Apparently ‘gamers who
wanted their own agricultural
freehold when they grew
up’is a bigger demographic
than anyone realised. This
is Giants’ fifth foray into
farming simulation, and it’s
not actually that bad, if what
you're looking for in a game is
driving over fields at ten miles
an hour, and owning a lot of
unproductive hens.

It's clear that a lot of
attention to detail has
gone into the various bits
of farm-based machinery
with which you cultivate and
harvest crops, but you get
the nagging feeling that not
much went into everything
else. There’s a frustrating
glitch that can make hitching
your tractor to trailers a
chore, the controls are
complex and unwieldy and
the only way to fast travel
across the pretty sizeable
map is to teleport between
your tractors like a rural
mutant who never found
Professor Xavier. The driving
physics are odd, the tutorials
are unhelpful, the menus are
hard to navigate and the list
of nagging issues goes on...

And yet Farming Simulator
15 does have some charm
to its agricultural offerings.
There’s a surprising variety
of ways to earn your crust
as a farmer, and driving
determinedly back and forth
is oddly calming. Hypnotic,
almost. The farmer doesn’t
eat. The farmer doesn't sleep.
He just ploughs on into the
night, because the farm is
a living beast and its needs
must be met. Then you realise
that you've been driving
across the same square of
virtual earth for half of a real-
life hour, and you feel empty
inside. ™ Alice Bell
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Singing star gets
slicgd ydro%e

Enrique Iglesias learns not to mess with flying
drones the hard way.

Pop sensation Enrique Iglesias was left bloodied on stage after grabbing a drone
mid-flight during one of his recent concerts. The accident at a performance in
Tijuana, Mexico, left Iglesias with sliced fingers after he reached out for a drone
that was filming the audience. Fortunately for Iglesias, he didn't completely sever
his fingers, and continued the performance for another 30 minutes, albeit with a
blood-stained T-shirt. Iglesias’ representatives released a statement, saying:
“During the show a drone is used to get crowd shots and some nights Enrique grabs
the drone to give the audience a point-of-view shot. Something went wrong and he
hadanaccident.”
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FORGET WINDOWS 10 — YOU NEED WINDOWS 93
AMID-YEAR'S LOW RESOLUTION.

Feellike modern life is a little too modern? Turn your browser to windows93.net
and be prepared for a click on the very bizarre side. This made-up OS (which
inexplicably begins with the PlayStation 1 start-up audio blast, despite its
Windows 95 motif) pokes fun at 21st century systems, with a desktop full of
mostly fun (the GIF creator and the ASCII recreation of Star Wars: Episode IV are
our picks) and/or horrifying (Hydra.exe can burn) finds. Where did it come from?
We're not sure. It hasn't been designed to be practical, but it's a welcome diversion.
Let us know how far you get in the bank robbery text adventure, ‘Robby".

114 www.apcmag.com

Pornhub Space Program -
SEXPLORATION

Stoy Updates O Comments 23

$233,873usc

sinac oy L290 paople -

Help us make the first sex tapa in space!

An asstronomical
endeavour

PORNHUB AIMS FOR THE STARS, WANTS
TO SHOOT A SEX SCENE IN SPACE.

Ever wondered what the act of intercourse
would be like in space? Pornographic web
site PornHub knows it’s possible, and wants
to find out, er, first hand. The site has set up
an Indiegogo page to fund its
‘Sexploration’ (their title), whereby they'd
send two actors beyond the stratosphere
and shoot an outer-space sextape. The
cost: a cool US$3.4M. As it says on the
crowdfunding page, “We will not only be
changing the face of the adult industry,

we will also be chronicling how a core
component of human life operates while in
orbit.” Pledges run from as little as $1 for a
certificate of endorsement, right up to
$150,000 for one of the two spacesuits
worn by the actors (presumably briefly).

school cool

30-YEAR OLD COMMODORE AMIGA STILL
RUNNING SCHOOL AIR-CONDITIONING.

A decades-old Commodore Amiga is still
being used to control the heating and
air-conditioning for 19 public schools in
Grand Rapids, Michigan. The machine has
been running 24 hours a day since it was
installed in the mid 1980s, and the software
used to run the systems is maintained by
the ex-high-school student who originally
programmed it. As you'd expect, parts are
becoming increasingly hard to come by for
the Amiga, though miraculously it's only on
its second mouse and third monitor. What
keeps it in operation (apart from a
shoe-string budget) is a 1200-bit modem
and a system that incorporates radio
frequencies sent to each school building.
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Dual-WAN broadband security firewall router with USB ports for 3G/4G
connectivity and IEEE 802.11ac Wi-Fi achieving speeds up to 1300Mbps
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Features:
« Dual Gigabit Ethernet WAN ports for failover and « Fifty VPN tunnels with comprehensive secure
load-balancing protocols
«” Two USB ports for connection to two 3G/4G LTE « Advanced VPN load-balancing and site-to-site
USB modems, FTP server and network printer backup functions
«” Supports VigorACS S| (Auto Configuration « Integrated IEEE 802.11ac wireless Access Point;
Service) for remote management dual band; up to 1300Mbps throughput
«’ Object-based SPI firewall and CSM (Content « Embedded Central VPN Management for 8 remote
Security Management) for network security Vigor routers
« Multiple VLANs provide secure and efficient « Embedded Central AP Management for Vigor
workgroup management wireless Access Points
« Five Gigabit LAN ports with multiple subnets « Free Smart Monitor network traffic analyser for
50 nodes
_LH N i-LAN Technology Pty Ltd trading as DrayTek Aust & NZ
mmmy @ www.i-lan.com.au O (02) 9838 8399 @ sales@i-lan.com.au
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Welcome ASUS STRIX Radeon 300-series

Welcome the new range of ASUS STRIX Radeon 300-series graphics cards, featuring the established
AMD Graphics Core Next (GCN) microarchitecture. Backed by the proven ASUS STRIX feature set, including
0dB Fan Technology delivering quiet gaming like never before, the new range of STRIX Radeon 300-series

graphics cards deliver strong pixel pushing power!
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The new range of STRIX Radeon graphics cards
covers the whole Radeon 300-series range from
the STRIX R7 360 through to the STRIX R9 380X
starring the new DirectCU lll heatsink solution,
the successor to the renowned DirectCU II.

The new range also implements new
manufacturing technology in the form of
Auto-Extreme Technology.

But what is the new DirectCU Ill heatsink
solution and Auto-Extreme Technology all about?
Read on to learn more!

Stay Cool with DirectCU Il

The STRIX R9 390X delivers the next generation of
DirectCU GPU cooling technology in the form of
the DirectCU lll heatsink solution.

DirectCU lll is a

further evolution of

the renowned

DirectCU Il cooler.

Delivering 0dB Fan
Technology for silent
operation below

65°C, made possible by highly
effective 10mm heatpipes,
the STRIX R9 390X can
deliver silent gaming
capability under lower
graphical loads such as those
found in popular MOBAs such as League
of Legends and DOTA 2.

When pushing high graphical loads, such as found
in Triple-A game titles, the three S0mm fans keep
the card cool and ready to push the next frame
out to continue your gaming adventure. ASUS
understands the importance of quality component
choice, but also strives for the utmost quality
from the design perspective. Implementing
a metal backplate, this part of the
STRIX R9 390X heatsink solution reduces
potential for GPU PCB sag - a
frustration for any gaming
enthusiast. Furthermore,
with the addition of the new
GPU-Fortifier, there is now
even more rigidity within the
card’s structure, ensuring
the heatsink maintains a
flush contact with the GPU
core, maximising cooling ability.

Introducing Auto-Extreme Technology

AUTO'E TREHE brings premium aerospace-grade
guality and reliability to the new

STRIX Radeon 300-series graphics card range. At the

heart of Auto-Extreme Technology is the ability to

surface mount components with an automated
manufacturing process.

The benefits of Auto-Extreme Technology are numerous
and include even further improved quality control with
machine based optical and laser component installation
scanning, significantly reducing potential for faults.
Additionally, the new process is a flux-free production
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method, resulting in no oxidation on the PCB or

component connectors. By removing flux from the
manufacturing process, this also reduces electricity
consumption during production by 50% - half!

For those that enjoy holding their new

graphics card before installing into their system,
you'll be happy to know that due to the
Auto-Extreme Technology, the rear of the graphics
card is now smooth and absent of any protruding
component connectors. But don’t go slapping your
friend across the face with it. That'll still hurt.
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