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DESIGNED FOR PERFORMANCE
Our complete line of kick-ass components can help turn
your current PC — or your next build — into the dream
machine you've always wanted. Whether it's the
high-performance memory we’re famous for, or our
rock-solid PSUs, builder-friendly cases, or new gaming
peripherals, you'll get the performance and quality

you deserve.

DESIGNED FOR YOU

We’'re builder and gamers, too. We know that the details
matter, so we've paid attention to the little things that
make a big difference. You’ll find intelligent features,
high-quality materials, and excellent workmanship in all
our products. For your next upgrade or build, choose
Corsair and make your PC the best PC.

Corsair Components.
Designed for you.
Learn lots more at: corsair.com

. facebook.com/corsair . @CorsairMemory
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Michael
Brown

WHEN YOU WANT
THE VERY BEST

THE CRAFTSMAN ERA was the great-
est period in American architec-
tural style, at least in my opinion.
And if you've ever built your own
PC or are thinking of building your
first, you're likely to agree.

The craftsman movement, which
started late in the 19th century,
was a reaction to the boring uni-
formity of factory-produced goods.
The assembly line is a supremely
efficient manufacturing process,
but the products that emerge from
it are all too often devoid of char-
acter. Soulless machines, after all,
take no pride in the objects they're
churning out.

The craftsman movement cel-
ebrated originality and handicraft.
And that's why | think it's appro-
priate to think of this philosophy
while you're building your own PC.
If anything ever lacked a soul, it's
a factory-assembled PC: built for
everyone and no one in particular.

While it's true that most of the
components you'll put inside your
new PC—and the case housing
all those components—will have
come off a factory assembly line
somewhere, each one of them will
be there because you decided they
were the best choice for your mis-
sion and budget. And the machine
you build will be the best machine
for you because you invested a bit
of your soul with the turn of every

N submit your questions to:

screw, the routing of every cable,
and the fine-tuning of every last

component.
That's where we come in.
Throughout these pages, we'll

help you identify the best hardware
for your next rig, and we'll take you
through every step in the process
of building it. Want to play the lat-
est games, but can't afford to buy a
machine from one of the boutique
shops? Nathan Edwards will show
you how to put together a killer
Battlefield 3 rig. Working with an
incredibly tight budget? Gordon
Mah Ung will help you build a beast
for around 800 bones. You can
splurge on a Sandy Bridge-E CPU?
Nathan has you covered there, too.

And once you've built your new
rig, we've crammed this issue with
how-tos, tips, and tricks to get the
absolute most value out of it. Heck,
we'll even show you how to set up
Windows 8—long before the new
0S hits store shelves.

In short, if you want the the very
best in a PC, the best way to get
one is to build it yourself. And Max-
imum PC is the very best magazine
to turn to when you're ready to
start (or even if you're just dream-
ing about it).

Have fun!

Michael Brown is a long-time
contributor to Maximum PC.
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BY ALEX CASTLE

The one-size-fits-all gaming mouse is a thing of the past. Game peripheral makers, facing
an increasingly crowded market, have finally acknowledged the existence of massively
multiplayer online RPGs—a genre of game that's popular, growing, and has its own unique
control requirements. If you go hunting on the web, you can easily find a half-dozen high-end
gaming mice specifically for MMQOs, but save yourself the trouble; we're going to take a head-
to-head look at the cream of the crop: old-guard Razer's Naga Epic versus up-and-comer Mad
Catz' Cyborg MM.0. 7.

Round 1: Buttons

The main thing that separates
an MMO mouse from a regular
gaming mouse is the button
layout. Where a shooter re-
quires mostly speed and ac-
curacy, an MMO also requires
quick access to many hotkeys
and abilities—meaning you're
going to want a lot more but-
tons than a normal mouse.

The Naga takes an unsubtle
approach to the button issue.
It slaps 12 buttons, touch-tone
style, on the left side of the
mouse. It's a lot to work with,
but it also takes some real
practice to hit any one of those
buttons with your thumb, with-
out looking. If a tight grid was
the best way to lay out buttons,
the Atari Jaguar would have
become the model for modern
gaming controllers. Unsur-
prisingly it did not, and a more
organic method of distributing
buttons across the entire con-
troller won out. Incidentally,
that's exactly what you'll find
on the M.M.0. 7.

Winner:
M.M.0.7
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Round 2: Software

It's hard to fault either Mad
Catz or Razer for the software
suites behind the M.M.0. 7 or
Naga. Both mice work just fine
out of the box, but require con-
figuration software to get the
most out of their many, many
buttons. Each allows for cus-
tom profiles, with on-the-fly
sensitivity switching.

Both software suites allow
you to customize the color of
the mice's LEDs (the Naga's
logo, wheel, and buttons glow,
while the M.M.0. 7's two main
buttons can be set to different
colors), while neither mouse
has internal memory for on-
board profile storage.

Additionally, both Razer and
Cyborg offer add-on software
for World of Warcraft, which
allows you to bind skills and
abilities to buttons on the
mouse from within the game.

Winner: Tie

Round 3: Feel

This one’s a close call—both
mice offer exceptional build
quality, as well as customiza-
tion options to fit any hand. The
Naga Epic features Razer’s
trademark hyper-ergonomic
design, with a silky rubber-
ized finish and big, satisfying
left- and right-click buttons.
The mouse comes with three
swappable pinky-plates, which
let you change the shape of the
mouse to your liking.

Those features would be
enough to blow any mouse
other than the Cyborg M.M.0.
7 out of the water. Where the
Naga offers three side plates,
the M.M.0. 7 has three switch-
able side plates, swappable
palm rests, and adjustable di-
mensions and weight. All that
on top of a solid metal base
make the M.M.0. 7 the most
sturdy and (when properly
customized) comfortable MMO
mouse you can buy.

Winner: M.M.0. 7

Round 4: Sensor

Technically, the Cyborg M.M.0.
7 has a higher-precision sen-
sor, at 6,400 dpi to the Naga’'s
5,600, butisn’tit about time we
all admitted to ourselves that
the dpiarms race has gone too
far? You're not going to be able
to feel any difference, because
nobody but the most jacked-up
Counter-Strike kiddies would
ever set their sensitivity all the
way up to 5,600, anyway. Both
mice feel perfectly responsive,
and have on-the-fly dpi switch-
ing, so you can always find just
the right sensitivity setting.

Both are laser mice, of
course, and track well on just
about any surface. A mouse
pad’'s preferable, but as long
as you're not trying to play on
your glass coffee table, any
surface will do.

Winner: Tie



We love the aesthetics of the Naga Epic, but couldn't they The Cyborg MM.0. 7 is so customizable it comes with a built-in
have given the buttons a little room to breathe? Allen wrench.

Round 5: Additional
Features And the
The M.M.0. 7's most interest- Winner Is_ .

ing new feature is the “Action-
Lock” system, which allows
you to hold down a mouse but-
ton without having to physical-
ly press it, designed for games
that use the mouse buttons for
movement or mouselook. It's
a clever idea, though we found
that it hindered us more than it
helped, as we often found our-
selves accidentally pressing
the ActionLock button.

The Naga Epic, on the other
hand, has an additional fea-
ture that's quite useful: hybrid
wired/wireless design. The
mouse comes with a nifty little
charging dock for when you're
not gaming, and if it ever runs
out of juice in the middle of
a session, you can plug the
dock’s cable directly into the
mouse and keep playing.

It's a close call, but we have to side with the Cyborg M.M.O0. 7. Razer's offering is a great mouse,
and we'd be more than happy to wield it around Azeroth or Alderaan, but the button layout and
customization options just aren’t as impressive as Mad Catz’ (for a full review of the Cyborg M.M.0.
7, turn to page 89]. Of course, every person’s hand shape and play style are unique, so your mileage
may vary. We strongly doubt you'd be disappointed with either mouse. ()

Winner: Naga
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CORE 17-3820

no better time than now to
be a PC enthusiast. On the AMD side, users can
choose between two eight-core Bulldozers at
bargain prices. Even better, a new set of patches
promises to give AMD’s much maligned top-end
chip a “free” performance boost.

On the Intel side of the aisle, you're forced to
pick between two different sockets—LGA1155
and LGA2011—but at least both of them are
young with plenty of life still ahead. The only
problem with LGA2011 has been the lack of a
budget chip, something to keep the socket from
turning into an elitist club.

Intel's quad-core budget chip for LGA2011 fills
that role nicely. Intel used a new and smaller die
to give enthusiasts a part that can give the popu-
lar, populist Core i7-2600K a run for its money.

To find out if Intel’s new Core i7-3820 is a
2600K Killer and worth skipping LGA1155 for—
and whether AMD’s Bulldozer really sees new
life from OS updates—read on.

BUILD IT 2012 g 7
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THE CORE 17-920

OF LGA20117

There’s no doubt that the hottest enthusiast CPUs to have to-
day are Intel’'s Sandy Bridge-E series. They're fast and feature-
packed—and they're freaking expensive, too. The top-end 3.3GHz
Core i7-3960X costs a wallet-busting $1,000. One rung down, the
3.2GHz Core i7-3930K is cheaper but still more than $600 on the
street. Most folks don't have that kind of scratch. So what's an
enthusiast of modest means to do if he or she wants to step into
an LGA2011 board with some sweet quad-channel RAM and tons
o' PCle lanes?

Problem, meet Solved. Intel’'s new 3.6GHz Core i7-3820 now
gives enthusiasts on a budget an entry-level-priced way into the
land of LGA2011. It's essentially the Core i7-920 of the LGA2011
platform. The 3.6GHz Core i7-3820 may be a Sandy Bridge-E chip,
but it's markedly different from its pricier siblings. The most no-
table difference is the core count, as the Core i7-3820 is a native
quad-core chip using a new, smaller die than the flagship Sandy
Bridge-E. This reduction in cores greatly helps reduce the price.
Those hexa-core chips, remember, are actually eight-core dies
with two cores disabled for both technical and marketing reasons.
With eight cores aboard plus boatloads of cache, those hexa-core
Sandy Bridge-E chips are gigantic in size, which lowers yields and
contributes to the cost.

You don’t just lose cores, though. The Core i7-3820 also backs
the cache down to 10MB from 15MB on the top-end Core i7-3960X.
And it features 1 billion fewer transistors, but don’t get hung up
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on that. First, high transistor counts don’t necessarily equate to
performance. Second, the Core i7-3820 is no slouch in the tran-
sistor-count game. Despite being a quad-core, it actually packs
far more transistors than standard Sandy Bridge chips such as
the Core i7-2600K. It even has more transistors than AMD’s octo-
core FX-8150 chip—as we learned when AMD embarrassingly had
to restate the chip’s transistor count from 2 billion to 1.2 billion.

In all other respects, we're told, the Core i7-3820 is the same
as its bigger siblings. It has the same 40 PCle 3.0 lanes, AVX and
AES instructions, and quad-channel memory controller of the big
boys. What it doesn’t have is the pricing. At $285 in volume, the
chip is pretty darn cheap. Hell, it's even cheaper than the two top
Sandy Bridge CPUs: the Core i7-2600K and Core i7-2700K, at $317
and $332, respectively. And that's where the battle is right now for
performance enthusiasts. Sure, people absolutely love the $1,000
Core i7-3960X, but the vast majority of power users are eyeing
$300 CPUs for their systems. Obviously, this sets the stage for
a high-noon-style shootout between the Core i7-2600K (a better
deal than the Core i7-2700K) and the Core i7-3820.

THE PLATFORM MATTERS

It's not just about the CPU. Since the Core i7-2600K is an LGA1155
chip and the Core i7-3820 is an LGA2011 chip, each is incompat-
ible with the other’s motherboard. Once you've picked your chip,
you pretty much buy into the infrastructure around it, which takes

CPUs COMPARED
Intel Core i7-2600K Intel Core i7-2700K Intel Core i7-3820 Intel Core i7-3930K :;fg;fg;“ . AMD FX-8150
Code Name Sandy Bridge Sandy Bridge Sandy Bridge-E Sandy Bridge-E Sandy Bridge-E Bulldozer
Clock 3.46GHz 3.5GHz 3.6GHz 3.2GHz 3.3GHz 3.6GHz
Turbo Clock [max) 3.8GHz 3.9GHz 3.9GHz 3.8GHz ¢ 3.9GHz 3.9GHz (4.2GHz)
TDP 95 watts 95 watts 130 watts 130 watts : 130 watts : 125 watts
Cores /Threads 4/8 4/8 4/8 612 6/12 8
Volume Pricing $317 $332 $285 $555 i $990 $245
Process : 32nm 32nm 32nm 32nm 32nm 32nm
Total L2 Cache M8 1M 1MB 1.5MB  15MB 8MB
Total L3 Cache 8MB 8MB 10MB 12MB 15MB 8MB
Die Size 216mm? i 216mm? 293mm? 435mm? 435mm? : 315mm?
Transistor Count 995 million i 995 million 1.27 billion 2.27 billion 2.27 billion i 1.2billion
Socket LGA1155 : LGA1155 LGA2011 LGA22011 LGA22011 Socket AM3+
Memory Controller Dual-channel Dual-channel Quad-channel Quad-channel Quad-channel Dual-channel
DDR3/1333 DDR3/1333 ; DDR3/1600 : DDR3/1600 DDR3/1600 DDR3/1866

8 ' g | BUILD IT 2012



you down different upgrade and build paths. Obviously, there's a
price premium for selecting the LGA2011 route and Core i7-3820.

To see how much of a price difference there is between the two,
we configured two theoretical enthusiast PCs. As performance
rigs, each is configured with the top-end Radeon HD 7970 card,
an 850 watt Corsair PSU, a 128GB Samsung SSD, a 2TB Seagate
hard drive, and an LG Blu-ray combo drive. For our comparison,
we opted for Windows 7 Professional because Windows 7 Home
Premium has an artificial maximum memory limit of 16GB, which
can easily be hit given the low price of RAM today.

Between the two rigs, the only different parts are the CPU,
motherboard, and RAM. Why RAM? The quad-channel configu-
ration of the Core i7-3820 needs to be fed four DIMMs for maxi-
mum memory bandwidth, while the Core i7-2600K will give you
the maximum memory performance with just two DIMMs. For
our theoretical build, we found 8GB memory kits using two 4GB
DDR3/1600 modules for $34. A kit of four 2GB DDR3/1600 DIMMs
from the same memory company fetched about $50. It's a price
premium, but not enough to break the bank. And once we get
to 16GB, it's essentially a tie using 4GB DIMMs. We should also
note that 8GB DIMMs have recently tumbled in price, so you could
build a 32GB machine using four 8GB DIMMS for about $324 on a
Core i7-2600K. That's not bad, considering that it was $900 just a
few months before. The advantage still goes to the Core i7-3820,
which can get to 32GB of RAM using eight 4GB DIMMs for $180. Of
course, 64GB can only be done on a board with eight slots.

Moving on to motherboards, the Core i7-2600K has the upper
hand. For our theoretical builds, we tapped midrange Asus boards
for both. The mature LGA1155 socket for the Core i7-2600K gives
you very good choices, with a decent midrange Z68 board going for
$179 and budget boards below $100. In X79 land, boards are still
priced at a premium. The cheapest board we could find was more
than $200, and decent midrange boards were sitting around $330.

When everything is totaled up, however, the price difference be-
tween the two builds isn’t that bad when you're building a higher-
end system. Our Core i7-2600K rig came in at $1,880. With almost
the same components on a Core i7-3820, we would have spent an-
other $131. That's really not as pricey as we would have expected.

NEKT-GEN INTEL
CHI®f TO FERTURE

BUILD VS. BUILD
Core 17-2600K Core i7-3820

CPU $319 $300
Cooler $30 $30
Radeon HD 7970 $550 $550
166B RAM DDR3/1600 (4x 4GB) $94 : $94
Midrange Motherboard $179 $329
2TB HDD $200 $200
128GB SSD $175 : $175
Blu-ray Combo ODD $60 $60
850-Watt PSU $134 $134
0s $139 $139
Total $1,880 $2,011

Which is cheaper? We configured two nearly identical ma-
chines with Sandy Bridge and Sandy Bridge-E chips to see how
much of a premium you pay to ride the Sandy Bridge-E train.

It's not just strictly about prices. The Core i7-3820 gives you
capabilities that the Core i7-2600K can't touch. The most notable is
the availability of twice as many DIMMs. This gives you flexibility in
how you configure your system’s RAM. The quad-channel RAM also
gives you roughly twice the memory bandwidth. Core i7-3820 has
a leg up with its PCle 3.0 support, too. PCle 3.0 essentially doubles
the bandwidth in PCle 3.0 devices. Most people—including us—are
inclined to pooh-pooh the value of doubling the PCle bandwidth, since
few devices actually swamp PCle 2.0, but apparently it helps. AMD,
for example, has said that simply switching a board from PCle 2.0

The tri-gate, “3D” transistor on the right offers
more surface area and better control of
leakage and power management

than the standard flat, planar

transistor on the left.

3D TRANSISTORS

IF YOU'RE READY to jump aboard
LGA2011 withanew Corei7-3820,
Intel's upcoming lvy Bridge CPUs
might give you a bit of a pause.
vy Bridge chips will be the
first CPUs based on Intel's new
22nm process using tri-gate
transistors, which are liter-
ally 3D. Traditional transistors
that limit and control the flow
of electricity in a CPU are built
in a two-dimensional fashion
with the flow looking very much
like a thin river with a gate laid

across it to control the current.
With tri-gate architecture, the
“river” builds straight up like
a fin. Instead of the electric-
ity running on only one plane, it
now runs on both the sides and
the top of that fin. This increases
the surface area, and theoreti-
cally enhances the control of
leakage and permits more flow
through the 3D gate. Ivy Bridge
chips could offer far more per-
formance while using far less
power. That’s a more compelling

message for mobile users, but
desktop users should benefit
from enhanced microarchitec-
ture, too. Intel is also promising
to seriously pump up the graph-
ics core in lvy Bridge and to add
PCle 3.0. vy Bridge chips will be
drop-in compatible with existing
LGA1155 boards and also pair
nicely with boards using the new
277 chipset, which finally brings
USB 3.0 to the table.

LGA2011 users aren't entirely
left out: A version of lvy Bridge
for that socket will come later
this year, as well, and will be
dubbed Ivy Bridge-E.

BUILD IT 2012 | MmO
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to PCle 3.0 boosts performance from 5to 10 percent on its Radeon HD

7970 cards. LGA1155 boards will get their own PCle 3.0 upgrade, but What we would pick depends very much on what we want to do with

that won’t come about until lvy Bridge is available (see our sidebar our system today and tomorrow. A box on LGA1155 definitely gives

on page 44) and will require buying a new CPU, since the PCle is you a cost advantage that can be used to put in a bigger GPU or fat-

controlled from the CPU on Sandy Bridge and Sandy Bridge-E. ter storage. LGA1155 also lets you scale up from sub-$100 Celerons

to the cheap-and-fast $200 Core i5-2500K and then on to a Core i7-

: ] 2700K. LGA1155 also isn’t a dead-end, with chips for it using the new

For overclockers, Intel is taking an odd track with the Sandy Bridge- 22nm lvy Bridge on tap for this spring or summer. Where LGA2011

E chips. Its two hexa-core chips are classified as K and X parts, takes over is in the higher-end enthusiast segment. Folks who want

respectively, which means they're fully unlocked chips that let you and need the ability to run six cores will want LGA2011. It's also the

change Turbo Boost or clock multipliers at will. The new Core i7- better platform for anyone who needs a ton of PCle 3.0 lanes to feed

3820 carries no such designation, but Intel says the chip is “partially =~ fast RAID arrays and GPUs. LGA2011 is also the better option for any-

unlocked.” Similar to standard Sandy Bridge chips, it features limited one who actually needs a ton of RAM. How does Core i7-3820 fit in the

overclocking, using Turbo Boost of up to four bins on all cores. That picture? It lets you build into a box that will take you higher up on the

lets you take the chip to 4GHz. To get further, you'll have to rely on power curve than an LGA1155 system will take you.

new block ratios of 125, 166 and 250. Overclocking won't be quite as

straightforward or easy as on a Core i7-2600K, which can be pushed

beyond 4GHz without blinking, but at least it's possible.

UNLOCKED

DO-OVER FOR AMD FX

New Microsoft patch corrects scheduler

. 1 SSOR
issues and speeds up AMD's Bulldozer PROCE

AMDR

Instead of bulldozing over Intel's CPUs, AMD’s FX seemingly plodded
along about as fast as its code-name next to an Indy car. OK, Bulldozer
chips haven't been that slow, not by a long shot, but the reception the CPU
has seen from the press and AMD customers makes it seem that way.

There was always one caveat with Bulldozer benchmarks that Two new
made us wonder if the OS was partially to blame for the chip’s per- patches
formance: Before samples of the chip ever hit the streets, AMD give the AMD FX chip

officials warned that Windows 7's scheduler wasn’t optimized for a small performance boost, with more
AMD’s new and unique dual-core modules. to come when Windows 8 ships.

AMD, in fact, has long said that it would take Windows 8 for the
full performance of Bulldozer to be realized. Until then, there is at
least some relief for the beleaguered chip. Microsoft recently re- chip and will throw the first four threads at each of the four sepa-
leased two patches designed to address the scheduler issue. The rate modules instead of loading two modules (four cores) with the
problem appears to stem from how Windows 7 deals with the core four threads. Remember that Bulldozer’s modules are made up of
“parking” in FX chips. Core parking essentially puts unused cores two cores that share resources. When a core is working on but one
to sleep to save power, but the Windows 7 scheduler was appar- thread, it's being the most efficient. If you have two dual-core mod-
ently putting cores to sleep that it could have assigned workloads ules, for four cores, it would be the most efficient if two threads each
to. Even worse, the Windows 7 scheduler would then wake up the ran on separate modules rather than both threads running on one
cores it didn't use, which can cause performance to take a hit. module’s two cores.

The additional performance from the two patches won't be Oddly, we thought that Bulldozer might actually see more perfor-
as good as running Windows 8, AMD says, but it's still free. For mance by placing more work on the same module, shutting down the
the record, AMD says its testing has shown a 10 percent bump other modules and then boosting the cores’ clock speed, but appar-
in Bulldozer performance in Windows 8 when compared to the ently the best way to load them is to spread the work out among all
same benchmarks in Windows 7. Applying the patches to Windows the modules.

7 gets you a roughly 1-2 percent increase over the pre-patched Be that as it may, we decided to retest the same FX-8150 chip
Windows 7, the company says. that we tested in our Holiday 2011 issue. In addition to installing the

The first patch, support.microsoft.com/kb/2645594, prevents  two patches, we also updated the BIOS on the Asus Crosshair V For-
Windows 7 from shutting down used cores prematurely and park- mula board. We then re-ran all of the previous benchmarks. Does

ing them when there are threads to be assigned. AMD says this the Bulldozer patch pump up the benchmark results? Well, if AMD is
helps reduce a performance penalty that comes from parking and already saying its internal tests show just a 1-2 percent bump, we're
unparking cores. not expecting to be blown away.

The second patch, support.microsoft.com/kb/2646060, updates The final word on Bulldozer’s performance may not actually be
the Windows 7 scheduler to be aware of all the modules used in the written until Windows 8 is released.
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BRING ON THE BENCHMARKS!

We pass judgment on the patched FX-8150 and Core i7-3820

For our CPU showdown, we pretty much used the exact same
hardware that we used in our Holiday 2011 CPU showdown.
The AMD tests were run on an Asus Crosshair V Formula
board, the Core i7-2600K on a Gigabyte GA-Z68X-UD3H-B3,
and the LGA2011 part on an Asus P8X70 Deluxe.

The only differences from the tests run several months
ago were BIOS updates to the AM3+ and LGA2011 platforms.
Otherwise, we used Windows 7 Professional, a 150GB WD
Raptor hard drive, 8GB of DDR3/1600, and a stock GeForce
GTX 580, all running the same drivers. For the AMD rig, we
reran our tests with both of the hotfixes installed.

The verdict? It's a mixed bag. But let’s face it, we shouldn’t
expect miracles in the first place. AMD has already said the
patch adds maybe 1 or 2 percent in some tests and nothing in
others. That's about what we saw: Some of the tests offered
maybe a couple of ticks of additional performance, while
others were the same. Still others showed the pre-patched
state being faster. Does that mean the patch is hurting per-
formance? No. More likely we're seeing the normal variances
in performance that happen in any benchmark. We are, af-
ter all, talking about 1 to 2 points—that’s pretty much within
the margin of error for most tests. That's likely to disap-
point the already dejected AMD faithful who were hoping the
patch would give more serious benefits, such as the 10 per-
cent boost predicted from Windows 8, with its fully updated
thread scheduler. The bad news is that even with a 10 percent
bump in performance from Windows 8's improved scheduler,
it's not enough to put the chip in real contention with the Core
i7-2600K, 2700K, and certainly not the new Core i7-3820.
Even worse, by the time Windows 8 hits the shelves, Intel will
likely have moved on to its 22nm Ivy Bridge CPUs. Ivy Bridge
won't be a big jump forward on the x86 side of the fence, but
it's going to be significant in terms of integrated graphics
and power consumption. Still, for anyone running an AMD FX
chip, there’'s no real reason not to install the patch, lest you
leave any additional performance on the table.

The real battle here is between the 2600K and 3820 parts.
When you consider that both chips use what are essentially
the same execution cores, any performance difference can
be attributed to cache, clock, and memory bandwidth differ-
ences. Some of it may also come from motherboard differ-
ences, but there's nothing to be done there, as both chips
require different motherboards.

We expected this showdown to be close, but our tests, at
least with this configuration, showed the Core i7-3820 to
have some pretty healthy leads in the benchmarks. It didn't
win across the board, but we saw everything from virtual
ties to 14 percent performance boosts. For example, in Sony
Vegas the Core i7-3820 achieved a considerable bump of 12
percent, in HandBrake about 8 percent, and in Valve's par-
ticle test a 9 percent lead over the 2600K. Where does the
extra performance come from? Certainly part of it is from
the i7-3820's 4 percent clock-speed advantage, but the rest

we legitimately give to the memory bandwidth and cache dif-
ferences between the chips. It’s clear to us that the Core i7-
3820 is the winning part.

The big question is whether the 3820°s better performance
is worth the price differences elsewhere in the system.
That's really up to you. We continue to think that LGA1155 is
a pretty awesome platform for a lot of people. It offers ev-
erything from $37 Celerons to $332 Core i7-2700K parts, and
within a few months you’'ll probably have lvy Bridge parts to
pick from, too. Where Core i7-3820 takes over is at the high-
end—where you truly need a six-core part or a ton of RAM.
Where would you need those six-cores or that much RAM?
Work. If your day job is pushing pixels in video, 3D rendering,
or any other app where more cores means more free time for
you, building on the LGA2011 platform makes sense. If you
can’'t afford a hexa-core processor, the Core i7-3820 lets you
build a box with plenty of headroom for the future. We'd also
select the Core i7-3820 if we were running a Radeon HD 7970
card. As the sole PCle 3.0 card out today, we'd want that 10
percent performance bump you get from the faster PCle 3.0
interface. We'd also go with the Core i7-3820 if we wanted to
build either a tri-SLI or tri-CrossFireX rig, where additional
PCle lanes matter.

3DMark 11 is mostly a GPU test, but it does feature a physics
test to stress CPUs, too.

BUILD IT 2012 | Mg | 1



Intel's Core 17-3820 | ms |
1

BENCHMARK COMPARISON
Corei7-2600K Core i7-3820 FX-8150 Patched FX-8150 Pre-patch

Clock 3.46GHz 3.6GHz 3.6GHz 3.6GHz
Cores / Threads 4/8 4/8 8 8
PCMark7 Score 3,450 3,443 2,912 2,838
PCMark?7 Lightweight 2,612 2,598 2,162 2,222
PCMark7 Productivity 2,269 2,306 1,903 1,957
Cinebench 10 Single-core 6,011 6,209 4,006 4,080
Cinebench 10 Multi-core 23,315 24,456 20,414 20,277
Cinebench 11.5 6.84 7.46 6.01 5.97
POV Ray 3.7 [sec) 218.93 202.01 213.1 213.08
Bibble [sec) 137 129 128 136
Fritz Chess Benchmark 13,065 14,190 11,567 11,704
Intel Burn Test (GFlops) 89.7 87 29 29
Sony Vegas Pro 10 (sec) 2,762, 2,468 3,312 2,663
ProShow Producer (sec) 1,063 1,004 1,164 1,171
MainConcept [sec) 1,120 730 946 902
CyberLink Espresso 6.5 using CPU (sec) 379 309 430 429
CyberLink Espresso 6.5 using GPU [sec) 329 306 426 412
7-Zip 64MB load, 12 threads (MIPS) 19,046 21,485 19,904 20,400
7-Zip 64MB load, max core threads (MIPS) 19,288 21,590 20,361 20,773
wPrime 4-thread, 1024M 349.27 353.5 448 469
wPrime 6-thread, 1024M 293.16 265.5 353 357.07
wPrime 8-thread, 1024M 248.3 228.1 293 293.7
wPrime 12-thread, 1024M 271.2 245 322 328.08
HandBrake (sec) 336 311 347 345
Sandra (GB/s) 17.6 37.84 17.6 17.7
Valve Particle Test (fps) 1175, 196 107 108
Dirt 2 (fps) 189 188.8 115.4 120
FarCry 2 (fps) 202.39 220 107 111.23
3DMark2011 Score P6469 P6653 P6146 P6138
3DMark2011GPU 6,186 6,267 6,194 6,167
3DMark2011 Physics 8,184 9,477 6,335 6,426
3DMark2011 Combined 6,671 6,759 5,580 5,569

Best scores in each contest are bolded.
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Introducing the Corsair
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PLATINUM

Beauty and Brawn.

The new Corsair Dominator® Platinum builds on

the legacy of the world’s most awarded
high-performance memory, adding a striking new
industrial design and LED lighting effects. Like all
Dominator memory modules, they are built using
only select memory ICs, highly-screened for
performance and stability, and feature our patented
DHX* (Dual-path Heat eXchange) cooling technology,
so you can push them to the limit. The new design
will look great in your current system — or your next
build — and the user-swappable light bar lets you
customize the LED lighting to match your rig.

You can even connect Dominator Platinum to the
Corsair Link system to monitor temperature and
activity. It’s memory with both muscle and finesse.

Corsair Dominator Platinum Memory.
Designed for you.
Learn lots more at: corsair.com/dominator
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Intel® XMP Certified facebook.com/corsair . aCorsairMemory
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Intel's Core 17-3820

By Nathan Edwards

| GAZ0TT

INTEL'S ENTHUSIAST PLATFORM
PUTS OUT THE HEAT—HERE ARE
SEVEN WAYS TO COOL IT OFF

=
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en-
thusiast platform brings with
it a brand-new Intel socket (if
you're counting, that's 87 this
year alone), and that means
new cooler mounting brack-
ets! One nice thing about the
X79 chipset: The boards ship
with an integrated universal
CPU mounting backplate, so
no more fiddling around behind
the motherboard.

Now, the new chipset has
only been out for a few months,
so cooler manufacturers are
still working on getting their
products compatible with the
universal backplate. We were
able to wrangle up seven
LGA2011-compatible coolers,
ranging in price from $30 to
$120, to see how they cope with
the new mounting system and
whether they're up to the task
of cooling an overclocked San-
dy Bridge-E CPU.

We tested each cooler on a
test bed with an Asus P9X79
Deluxe motherboard, a i7-
3960X CPU, 16GB of DDRS3,
and a Thermaltake Level 10
GT case with its stock fans
running at “high.”

The i7-3960X is the flagship
Sandy Bridge-E CPU, contain-
ing six cores and support for
40 PCle lanes. Its Turbo mode
hits 3.9GHz out of the box, but
we've clocked the proc up to
4.2GHz. We tested each cooler
after an hour of idling and an
hour of full burn at 4.2GHz, us-
ing the Sandy Bridge-E version
of Intel’s internal thermal test-
ing utility, and measuring the
core temperatures with HW-
Monitor. To further level the
playing field, we're using the
same thermal interface mate-
rial for each cooler, eschewing
the included thermal pastes in
favor of Arctic Silver’'s Lumi-
ere, which we've used for all
our cooler tests for years. In
a sidebar, we'll also talk about
the effect of thermal paste on
CPU performance.

Because very few of us run
our CPUs at 100 percent across
all cores for long stretches of
time, the burn temperatures
represent worst-case scenar-
ios—this should be the hottest
these CPUs ever get.

What are you waiting for?
Turn the page!

n
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Meet the new boss, same as the old boss

HING? Cooler

Master’'s Hyper 212 Evo is the
new-and-improved version of
our standby CPU cooler. It's just
$35 and offers performance far
exceeding other coolers in its
price range, so it's the first thing
we reach for when we build a new

L

budget-conscious rig. Given that
LGA2011 CPUs don't come with
heatsinks, the Evo is the closest
thing we have to a stock cooler,
and it will be the standard against
which all other Sandy Bridge-E
coolers are judged.

When we reviewed the Hyper

NZXT's second air cooler, and they

still cant spell "havoc’

NZXT DIDN'T ENTER the CPU
cooling game until quite recently.
We reviewed its first cooler, the
skyscraper Havik 140, in Decem-
ber 2011. The Havik 140’s dual
l4cm fans helped it power to
the top of our air-cooling charts,
though the slightly cheap-feeling

PAPPPPRR i
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mounting bracket kept it from
Kick Ass Award status. NZXT's
second air cooler is the smaller,
less expensive Havik 120.

The Havik 120 stands 6.4
inches tall, 4.5 inches deep, and
5 inches wide with both 12cm
fans strapped on—just about a

212 Evo [you can read our review
at bit.ly/HJjMdo) we had two ma-
jor complaints: The backplate
mounting procedure remained
annoying, and the cooler didn't
have LGA2011 mounting support.
Both of those problems have now
been addressed.

The Hyper 212 Evo is a sky-
scraper-style heatsink, with four
direct-contact copper heat pipes
rising into an array of aluminum
heat-dissipation fins. From the
base of the heat exchanger to the
tips of the heat pipes, the cooler is
6.3 inches tall, 3.13 inches deep,
and 4.7 inches wide with the in-
cluded 12cm PWM fan attached.

Thanks to the unified back-
plate on the LGA2011 socket
(a crossover from Intel's Xeon

6.3x3.13x4.7
B0 e
o hSOPRET directzcontact )
i lzemiENME S
1 (clips included)

quarter of an inch shallower and
narrower than the 140. The Havik
weighs more than two pounds,
and has four fat heat pipes to the
140’s six. The Havik 120’s mount-
ing mechanism uses the bars-
and-crossbeam model from the
140, and installation is easy. The
cooler's two 13-bladed, 12cm
fans have 3-pin connectors, and
connect to one of two Y-splitters
(one with a speed-limiting re-
sistor]. The fans attach to the
cooling fins with rubber straps,
which is not the most convenient
mounting mechanism, especially
when the motherboard is already
mounted in the case.

The Havik 120 performed sec-
ond-best of the five air coolers we

Blio s S s, SO |

6.4x4.5x5

st
isdinegtocoptact g
2x 12cm 3-pin (w/ splitter
/resistor cables) -

No

platforms), the Evo’s mounting
process is greatly simplified. The
LGA2011 X-shaped crossbar now
screws directly into the mounting
holes on the included backplate.
No more accidentally unscrewing
mounting bolts when removing
the cooler.

In our test bed, the Evo con-
tinues to impress, cooling our
i7-3960X at 4.2GHz down to 74
C. It's not the best cooler in this
roundup, but it outperforms cool-
ers three times its price. While its
height may be a concern in nar-
row cases, the heatsink and fan
do not interfere with any RAM
slots, unlike many other coolers
in this roundup. The Evo remains
an inexpensive, inexplicably kick-
ass cooler.

Cooler Master
Hyper 212 Evo -

$35, www.coolermaster-usa.com

tested, dropping the overclocked
i7-3960X to 73.7 C at full burn.
Using the included resistor split-
ter cable increased CPU tem-
peratures by a few degrees but
reduced noise to quite low levels.

We like that the Havik 120’s fin
stack is high enough so the fans
don't interfere with most RAM
DIMMs, and that it performs well
without being too loud. It's neither
as quiet nor as effective as the
140, but it's smaller. At $55, it's a
good midpoint between the $30
coolers in our roundup and those
in the $80-100 range.

NZXT Havik 120
$55, www.nzxt.com
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XIGMATEK GAIA

A challenger appears!

SOMETIMES WHEN we use the
Hyper 212 Plus in a build we
get comments to the effect of,
“Why don’t you use Xigmatek's
Gaia? It's just as good and just
as cheap!” Just as cheap? Defi-
nitely. Just as good? We'll see!

Stop us if you've heard this
before: The Gaia is a skyscrap-
er-style stack of aluminum
cooling fins on top of three di-
rect-contact copper heat pipes.
The Gaia is 6.5 inches high by
2.9 inches thick (with the fan)
and 4.9 inches wide. At one
pound, 4.7 ounces, it's practi-
cally the same weight as the
Hyper 212 Evo. Aside from the
slightly narrower cooling fins
and the fact that it has three
heat pipes rather than four—

- and that its 12cm PWM fan is
“held on by rubber pegs rather

NOCTUA

than a plastic clip—the Gaia
looks a lot like the Evo.

On LGA2011, the Gaia's in-
stall process is pretty easy.
Four double-sided thumb-
screws screw into the uni-
versal backplate, a mounting
plate screws onto either side of
the heatsink and mounts onto
those thumbscrews, and then
four nuts secure the mounting
bracket. There are no screws
or any other way of putting
pressure on the heat exchang-
er other than tightening the
mounting nuts as far as possi-

ble. The rubber fan mounts pop
into slots cut into the sides of
the cooling fins, which is great
for damping vibrations but not
as easy to attach or remove as
plastic or wire clips.

The Xigmatek Gaia cooled
our overclocked i7-3960X to 75.7
Cinour burn test, within two de-
grees Celsius of the Hyper 212
Evo. We still prefer the Evo's in-
stallation procedure, at least for

1 (rubber mounts included)

Add’l Fan Support
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NH-D14 SE2011

Cooling prowess as massive as its dual heatsinks

WHEN WE REVIEWED the first-
edition Noctua NH-D14 back in
April 2010, we praised its quiet
performance, but our then-
current test bed didn't put out
enough heat to best showcase
its cooling chops. Fortunately,
our new one does. This coincides

nicely with Noctua's release of
the NH-D14 SE2011, which in-
cludes (gasp) LGA2011 support
and updates the D14's two fans
to include PWM, or pulse-width
modulation.

The new NH-D14 is just as
massive as the old one. With both

fansattached, the heatsink stands
6.5 inches high, 6.2 inches deep,
and 5.5 inches wide and weighs
more than two pounds, 12 ounc-
es. The cooler’s six heat pipesrise
into two sets of cooling fins, each
the size of a lesser cooler’s entire
allotment. A 12cm PWM fan clips
to the front and a 14cm fan clips
between the two sets of fins, both
using Noctua’s wire clips, which
are easy to installand remove. In-
stallation is easy; just remove the
center fan, mount four double-
sided thumbscrews to the unified
backplate, install two mounting
bars over those, secure them
with thumbscrews, and tighten
the two spring-screws on the D14
onto the posts on the mounting
bracket.

»

Dimensions HxDxW

Stock Fans

6.5%6.2x5.5

(inches, with fans)

o T

Add’L Fan Support 1
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LGA2011, and don't mind the $5
price premium, but the Gaia is
nearly as good as the Hyper 212
Evo, and even less expensive.

Xigmatek Gaia

$30, www.xigmatek.com

[ fi.vganlm‘l

Because it's so massive,
the NH-D14 blocks some RAM
slots; we had to use low-profile
RAM in order to fit the 12cm fan
onto the cooler. But once that
was accomplished, the NH-D14
achieved the lowest CPU burn
temps of any air cooler in our
roundup, at just over 72 C. When
we added the resistor cables,
the temperature increased to 76
C, but fan noise became almost
imperceptible—certainly quieter
than the case fans.

Of the air coolers we've tested
on LGA2011 thus far, the NH-D14
takes the crown. Ifit weren't quite
so massive, it'd be even easier to
recommend, but it still garners
our firm approval.

Noctua NH-D14 SE2011

$85, www.noctua.at

&
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It looks cooler than it is

THE CNPS12X MIGHT be Zalman'’s
most eye-catching cooler, with
two arrays of black-nickel-coat-
ed cooling fins and three 12cm
fans to push air through them.
And it is massive. It's 6.1 inches
tall, 5.25 inches deep, and more
than 6 inches wide, and weighs

[AN CNPS12X

two pounds, four ounces. It's so
big it overhangs the inner four
RAM slots on our Asus P9X79 De-
luxe test motherboard, requiring
the use of RAM without tall heat
spreaders. The six direct-contact
heat pipes rise into two sets of
cooling fins, with the front and

rear fans nestled into their re-
spective fins, and the middle fan
in between the two sets. All three
fans are controlled via a single
3-pin power connector.
Installation of the CNPS12X
is a pain. Zalman has adopted
the common mounting system
of two parallel mounting bars
with a perpendicular crossbar
that bolts to each mounting bar
and keeps the cooler in place.
Alas, Zalman's system is flimsy
and uses the same skinny hex
bolts we complained about in
our 9900MAX review (February
2011), and those require a spe-
cial (included) hex wrench. The
bolts are hard to access, thanks
to their position directly below
the center fan, and don’t seem to

_SPECIFICATIONS

We

INTEL RTS2011LC

Underwhelming in the extreme

INTEL ISN'T SHIPPING stock
heatsinks with Sandy Bridge-E
CPUs, perhaps assuming that
consumers of $600 and $1,000
CPUs are going to want perfor-
mance a little better than Intel’s
stock coolers have typically
provided. Instead, Intel is of-
fering a branded liquid-cooling
loop as an optional accessory.
The Asetek-built cooling loop
features a glowing blue Intel

- > %, A
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logo and a bright blue LED on its
single 12cm fan, but otherwise
looks nearly identical to the An-
tec Kiihler 620, which was also
built by Asetek (the company
that also built AMD’s Bulldozer-
branded liquid- cooling loop).
The RTS2011LC uses Asetek’s
low-profile pump unit/heat ex-
changer and a 120mm radiator
that’s less than an inch thick and
mounts in place of a stock case

Dimensions HxDxW
linches, with fans)

Heat

Stock Fans

6.1x5.25x6
21bs, 380z

6 direct-contact

3x 12cm, 1x 3-pin
connector

Add’l Fan Support No

vi

fan (typically the rear exhaust
fan). The heat exchanger mounts
to the LGA2011 socket using
Asetek’'s standard barb-and-
ledge mounting system, although
with big solid posts instead of the
flimsy screws and plastic clips
Asetek used to use. The PWM fan
plugs into the pump, which plugs
into the CPU_FAN header.

Alas, the cooler’s single fan
and radiator were no match for
anyof theair coolersinourround-
up, save one. The RTS2011LC tied
with the Zalman CNPS12X for
last place, and its 12cm fan was
irritatingly loud at full speed. For
stock-clocked chips, the Intel

be able to apply much pressure
to the heatsink.

Whether because of this or
simply the nickel finish on the en-
tire heat exchanger, the CNPS12X
performed poorly on our over-
clocked system, getting the CPU
to just below 78 C. Lest we base
the score on an isolated incident,
we installed the cooler several
times over several days and got
the same performance.

Without the included resistor
cable, the CNPS12X is quiet. It's
very quiet with the resistor cable,
so if you're not overclocking, the
CNPS12X is an appealing and
beautiful cooler. But given the flim-
siness and frustration of the install
process, we can't recommend it
for overclocked LGA2011 cooling.

Zalman CNPS12X

~ $100, www.zalman.com

 vEADICT
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cooler is fine. It's quiet when not
fully ramped up, and it doesn't
block any RAM slots, unlike the
Noctua and Zalman coolers. But
for an overclocked Sandy Bridge-
E CPU, the Intel liquid cooler is
louder and hotter than the Cooler
Master, Noctua, Xigmatek, and
NZXT coolers, and more ex-
pensive than all but the Noctua,
which is just $5 more. If you want
a great liquid-cooling solution for
an overclocked LGA2011 chip,
keep looking.

Intel RTS2011LC

$80, www.intel.com

e AN

Dimensions HxDxW 6x2.6x4.75

linches, with fans)
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CORSAIR H100

Double your radiator space, double your fun

ANOTHER ALLIN-ONE liquid-
cooling loop! Hooray! Corsair’s
H100 is its fifth liquid cooler; after
two with Asetek, the company
has put out three with CoollT.
The H60 is your standard 120mm
radiator-with-single-fan, the H80
is the double-thick double-fan
version, and the H100, Corsair's
first liquid-cooler to support
LGA2011, is also its first cooler
with a 240mm radiator.

The H100’s radiator is around

have the vertical clearance to
mount the fans inside the case.
The pump/heat exchange unit
is square and very slightly taller
than Asetek’s. It contains four
4-pin PWM headers to control the
radiator fans, as well as a con-
nector for Corsair’s Link system
control software/hardware com-
bo (sold separately). There's also
a three-speed fan-control button
on top of the pump. The pump
unit itself has a 3-pin mother-

unified backplate, the brackets at
the corners of the pump unit slide
onto those, and more thumb-
screws secure them in place.

We mounted the radiator to
the top panel of our Thermaltake
Level 10 GT test bed, with the fans
on the inside pushing air through
the radiator out of the case. In this
configuration, with the H100’s fan
speed set to medium, the Corsair
cooler lowered our CPU’s burn
temperature to 69.2 C—the best

of any coolerin our roundup. Even
with the fans at their lowest set-
ting, the H100 was a match for the
air coolers in the roundup.

Its 240mm radiator won't fit
in every case, and it's the most
expensive in our roundup, but the
H100 is a competent, quiet lig-
uid cooler and the best LGA2011
cooler we've yet tested.

Corsair H100

an inch thick and 10.8 inches
long and fits in any case that can
accommodate a 240mm radia-
tor, though some cases may not

board fan connector and a 2-pin
Molex for power. The cooler unit
mount is simple: Four double-
sided thumbscrews mount to the

Dimensions HxDxW

linches, with fans)

Add’lL Fan Support 22X

KEEP YOUR COOL

$110, www.corsair.com

Bigger and more expensive coolers aren't always better

THIS IS THE BIGGEST cooler roundup we've done in years, and it
was enlightening. First, we really appreciate Intel finally bringing
a unified backplate to a consumer-level CPU socket, and hope the
trend continues, as it makes cooler installation much less irritat-
ing. However, some mounting systems still manage to be frustrat-
ing. Zalman's CNPS12X mounting bracket is likely responsible for
its poor cooling performance.

The most interesting thing about our test results is that price
and performance aren’t strongly correlated. The cooler with the
fourth-best performance, the Hyper 212 Evo, is just $35, and only
5 C hotter than the best cooler, which costs four times as much.
Heck, it's better than both the Zalman, which is $70 more expen-
sive, and the Intel liquid cooler, which is $45 more. Both the Cool-
er Master and Xigmatek budget coolers earn our recommendation
for low-to-medium overclocks.

We got the best performance in this roundup from Corsair’s
240mm-radiator H100, and if you have the room in your case,
you'll find it a quiet, effective solution that doesn’t block any RAM
slots. Adding a couple more fans will only make it better.

NZXT's Havik 120 and Noctua’'s DH-14 are both great coolers,
as well; the Noctua is much larger and quieter (though you'll need
low-profile RAM), while the Havik is more compact and cheaper
and shouldn’t conflict with your RAM. We bet it hits the sweet spot
for a lot of users.

We'd recommend either the Havik 120 or the DH-14 over the
Intel liquid cooler, or any single-fan, single-radiator liquid cooler.
They're cooler and quieter and they fail better; an all-in-one with
a broken pump isn’t a cooler, but a massive stack of cooling fins
with a broken fan is still a massive stack of cooling fins. And in the
end, isn't keeping cool what matters? ()

SPECIFICATIONS
CMHyper212Evo | NZXT Havik 120 : Xigmatek Gaia . NoctuaDH-14 . ZalmanCNPS12X  Intel RTS2011LC : Corsair H100
Ambient Air i 238 ‘25 251 {252 242 ‘25 25
Idle Temperature 36.2 34.8 35.5 £ 3441 89,2 35.2 33.2
Burn Temperature { 74 737 75.7 : 71238 77.8 : 77.8 69.2

All temperatures in degrees Celsius. Best scores bolded. All tests performed using an Intel Core i7-3960 at 4.2GHz, on an Asus P9X79 Deluxe motherboard with 16GB DDR3/1600, in a Thermaltake Level 10 GT

with stock fans set to High.
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YOU CAN'T GET THE FULL BF3 EXPERIENCE ON A
CONSOLE, BUT WHAT DOES IT TAKE TO GET IT ON A PC*?

IN AN AGE OF SLOPPY CONSOLE PORTS, Battlefield
3is ahuge relief for PC gamers. Not only is the
PC a “lead platform” for DICE's flagship mod-
ern shooter, but we're getting all the good stuff:
64-player maps? You won't find 'em on a con-
sole. DirectX 11 graphics? Only on a PC, Sparky.
Indeed, Battlefield 3's Frostbite 2 engine brings
fully destructible environments, ambient oc-
clusion, MLAA, and full DX11 support—and it
reaches its full potential only on the PC. But
with great power comes great power require-
ments: DICE’'s minimum recommended GPU is
a GeForce GTX 560 or AMD Radeon HD 6950,
and performance scales up from there. That
means a lot of us are going to have to go get
new videocards—or a whole new rig.

Any Neanderthal can slap together a $3,000
box and play Battlefield 3 like a dream, but

that’s out of reach for most people. So we de-
cided to build a machine that can play BF3 as
nature intended—at 1920x1200 resolution,
with all settings at Ultra—and do it for less
than $1,600.

At the time we produced this story, we didn’t
have access to the final Battlefield 3 code; but
we played the open beta and used Battlefield
3-optimized drivers from AMD and Nvidia as
they became available.

We’'ll start by explaining the parts we chose
and why. Some were obvious, and some—Llike
the videocards—changed multiple times. Then
we’ll talk about our testing and gameplay ex-
perience, and describe some alternate config-
urations. If you've ever needed a good excuse
to upgrade or build a new rig, Battlefield 3 just
might be it.




Build a Battlefield 3 PC = ™

Intel
Core i5-
2500K

WE THINK the Core i5-2500K is the best midrange processor
on the market. It's a 3.3GHz quad-core chip, and though it lacks
Hyper-Threading, it's multiplier-unlocked and overclocks like
a dream, thus extending its usable lifespan (though we left
ours at stock speeds for this rig). Sandy Bridge is a great plat-
form, and the 2500K hits the price/performance sweet spot
for that platform. Bulldozer and Sandy Bridge-E CPUs weren't
available when we built our system, but even if they were, we'd
probably still go with the 2500K. It's that good a value.

8GB
Patriot
Division 2
DDR3/
1600

DICE'S MINIMUM RAM requirement for Battlefield 3 is 2GB,
and its recommended specs call for 4GB. 4GB is, frankly, the
bare minimum we'd consider putting into a new rig, and it's
not very future-proof. The Z68 chipset is dual-channel, and our
motherboard has four DIMM slots. With memory prices so low,
it only made sense to go with two 4GB DIMMs. That gives us
8GB of RAM now, and room to double up later.

A | | s J!
P8268-V
Pro

ASUS'S P82Z68-V PRO is the perfect complement to our i5-2500K.
Not only does it have Intel’s excellent native 6Gb/s SATA chip-
set and USB 3.0 support, but it also brings three PCle x16
slots—although the third is restricted to x4 mode, and the first
two, if both used, default to dual x8 speeds. A UEFI BIOS en-
ables use of hard drives bigger than 2.2TB, and Intel’'s Smart
Response Technology (SRT) is an option if you prefer a large
mechanical boot drive with a small SSD for caching—an op-
tion we considered before settling on the final storage loadout.

THIS WAS THE trickiest part to pick. Throughout the beta pe-
riod, Nvidia and AMD kept releasing beta drivers that would
put their respective GPUs in the lead. AMD’s second preview
drivers, though, kicked the 6970’s average frame rate on Ul-
tra at 1920x1200 up to 45fps on our system—well in the play-
able range, and for $150 less than Nvidia’s GTX 580. If we had
gone with the GTX 560 Ti or Radeon 6950, we would have had to
ratchet down the graphical quality or the resolution. With the
Radeon 6970 we get a tasty balance of performance and price.
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120GB
Corsair
Force GT

OUR ORIGINAL PLAN called for a 3TB boot drive with a 40GB
SSD for caching via Intel’s SRT. That install fell over and died
twice, thanks to some bugs with SRT and drives greater than
2.2TB, so we went back to the drawing board. We decided on
a blazing-fast 6Gb/s SATA SSD with 120GB of storage as our
boot drive. That's enough for the 0S and a few of our favorite
games and applications, with a larger traditional hard drive
for documents, movies, music, and other media. A 120GB
drive, right now, is the sweet spot between price and capacity.

750W Corsair
TX750 V2

NOT MUCH TO TALK about here; we needed power. Power enough
to run our rig without stuttering, freezing, or crashing. Power
that doesn’t cost an arm and a leg. Corsair’s TX750 V2 isn't frilly
or fancy—we didn’t spring for the modular version—but it does
what it says on the tin, and that's enough. 750W is sufficient
for our solitary Radeon HD 6970, and should even enable us to
throw another card in the system later, if we so choose.

Rosewill
Thor v2

2TB
Hitachi

Deskstar
7K3000

WE HAD OUR EYES on a 3TB Deskstar and 40GB SSD, as noted
previously, but—in addition to the aforementioned buggy in-
stall—we realized we could get a 120GB SSD and 2TB drive
for around the same price. We figure we’ll miss 1TB of mass
storage less than we’'d miss the ultra-fast load times of a
dedicated SSD for our 0S and gaming. For now, two terabytes
is plenty for us, and the Deskstar is both speedy and reliable.

FOR PRICE-CONSCIOUS builds we normally opt for mid-tower chas-
sis, as theyre usually less expensive than their full-tower kin.
However, we reviewed Rosewill’s Thor V2 last month and it really
captured our imagination. Either it's well built for a budget full-
tower, orit’s cheap for a good full-tower, but either way, we dig its
roomy interior, easy cable routing, and fantastic stock cooling. The
Thor has two variable-speed fan controllers that support three
fans each; we connected its intake fans (23cm, front and side] to
one and its exhaust fans (14cm rear and 23cm top) to the other.
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BUILDING A RIG TO PLAY a
game that hadn’t come out yet
presented some unique chal-
lenges. The Battlefield 3 beta
was only open for a brief time,
didn’t include a benchmarking
tool, and, well, wasn't the final
shipping code. Also, through-
out our testing, both Nvidia
and AMD released updated
Battlefield 3-specific beta driv-
ers, which drastically improved
performance with each respec-
tive company’s cards. We tested
performance by running the
Fraps utility (www.fraps.com)
throughout a series of matches
in the beta, then taking the av-
erage frames per second from
each playthrough and averag-
ing them.

For our Battlebox, we set a
simple performance goal: We
wanted a rig that could play
Battlefield 3 at 1920x1200

at Ultra, the highest of its
four

performance presets,

{\
¥ 4

YOU GO TO WAR WITH THE DRIVERS YOU HAVE

The game looks even better in motion. § g
Plus, you can blow up the trees.

without having to turn down
any of the settings. Nei-
ther the GTX 560 Ti nor the
Radeon HD 6950 could stay
above 35fps at Ultra, though
both were fine at 1920x1200
on the High preset. Nvidia's
GTX 580 delivered excellent
performance at Ultra, aver-
aging more than 45fps with
the 285.38 beta drivers, while
AMD’s Radeon HD 6970, using
the first set of Catalyst 11.10
preview drivers, mustered an
average of 35fps—playable,
but not quite the frame rate
we were looking for.
However, just a few days
before the open beta period
ended, AMD released the
Catalyst Preview 11.10 (ver-
sion 2] drivers, which prom-
ised big Battlefield 3 perfor-
mance gains. And boy, did
they deliver. The new drivers
let our Radeon HD 6970 av-
erage 42fps in Battlefield 3's

“ R

Operation Metro map. That's
an average frame rate we're
comfortable with—enough to
choose the Radeon HD 6970
over the GTX 580. The GTX 580
is an objectively faster card,
and Nvidia’s release driv-
ers will doubtless bump its
performance higher than the
45fps we saw. But the Radeon
is $150 cheaper, and in a rig
that’s all about bang for the
buck, we couldn’t pass it up.

It goes without saying that
upping your GPU will up your
performance. DICE's “recom-
mended system requirements”
for Battlefield 3 advises using
an Nvidia GeForce GTX 560 or
AMD Radeon HD 6950. Nvidia
provides more detail, saying
that a GTX 560 or higher will
play the game at 1920x1200
at High settings, while a 580
is required for Ultra settings.
This is borne out in our testing.
If you're OK with High quality,
or youre playing at a lower
resolution, you can get away
with a GTX 560 or Radeon HD
6950. For Ultra at 1920x1200,
we recommend a Radeon HD
6970 at minimum. The more
GPU you bring to the game, the
better it will look.

If you've built a gaming sys-
tem in the past few years, you
shouldn’t have to do much to
ready your rig for Battlefield
3, beyond adding a bit of RAM,
perhaps, and upping your GPU
power a bit. If you're running a
Radeon HD 5870 or 6870, or a
GTX 480 or 570, you probably
don’t need to upgrade at all. If
you have a midrange card, you
might consider adding a sec-
ond one foran SL| or CrossFire
configuration.

One thing the frames-per-
second numbers don't tell you
is how awesome Battlefield 3
looks at Ultra settings. Shoot,

it even looks fantastic on
High. So even if your current
videocard is ancient, you can
swap it out fora GTX 560 Ti or
Radeon HD 6950 and still get a
kick-ass experience—for less
than the cost of a console.
Don’t get us wrong—we're
sure BF3 will be just fine on
a console, if you're OK with
the 24-player maps, plodding
dual-analog controllers, and
prehistoric graphics.

We were super-excited for
Battlefield 3 at this point, as
much for its unabashed PC-
centricity as its gameplay,
which is addictive as all get-
out. But if Battlefield isn't your
bag, the rig we built is a great
general-purpose gaming PC,
with enough power to handle
any modern game you care to
throw at it. We just happen to
want to throw Battlefield 3 its
way and never stop playing. ()
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WHETHER YOU JUST BUILT OR BOUGHT A NEW PC, IT
PAYS TO OPTIMIZE YOUR SETUP FROM THE START

NOTHING HOLDS MORE
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| CHECK YOUR SPECS

Set Up a New PC ™

If you've just built your rig or unboxed a sparkling-new PC, it's al-
ways a good idea to verify the hardware specs to make sure all parts
are actually performing as they should be. We've seen simple BIOS
misconfigurations downclock chips by hundreds of megahertz.

First download CPU-Z ( ). This excellent free
utility will query your CPU and report the model number, cache
size, and clock speed of the chip in real-time. To test your CPU’s
speed, put a load on it using, say, Prime95 |

) and run a stress test. CPU-Z should report the correct
clock speed for your chip. While you're here, pull up Task Manager
by hitting Ctrl+Alt+Del. Select the Performance tab and make sure
that each of your cores, virtual or real, is represented. Believe it or
not, we've seen Hyper-Threading turned off occasionally on some
systems.

Turn off Prime95, but keep CPU-Z open. Click the Memory tab.
You should see the memory frequency reported under DRAM Fre-
quency. This is the base clock, so you should double it to get the
frequency of the RAM. For example, if your DDR3/1600 is reporting
as 667, your RAM is actually running at DDR3/1333 speed.

CPU-Z will also report graphics speed, but we prefer GPU-Z for
more detailed info. Download it at :
GPU-Z will generate a CPU-Z-like interface. Pay particular atten-
tion to the default clock speed and memory speeds for your GPU.
If you paid for an overclocked GPU, check that it is running at the
speeds you paid for. GPU-Z will also tell you if SLI or CrossFireX
is enabled or not and also at what speed the PCle slot is running.
Yes, it's possible that a new machine will have the GPU runningin a
slower slot, which may impact performance.

STRESS IT OUT

If a component is going to fail, you want it to fail while it's un-
der warranty. For CPU stress tests, we prefer the free Prime95
( ). Just download it and run the in-
place stress test. A properly configured and cooled stock-clocked
system should have no problem running Prime95 for hours on end.
For GPU stress testing, FurMark |

) is still quite popular, or you can run Unigine’s Heaven bench-

mark | ) in a loop for a few hours. Keep in mind
that stressing the GPU will also stress your PSU and cooling, so any
shortcomings may crop up there, as well.

r
Run a Torture Test E

 Small FFT s (maimim FPLI strese. data Bt inl 2 cache. RAM not tested much) ox. I
T Inplace lasge FFT s {masimur heat, power consumplion, some RAM tested) c

@ Blend [tests some of everything, lots of HAM tested) —J

© Uustom

Number of lorhure test tveads torun |7
Torture test setings
¥ T

|

Any new PC should be able to run Prime95 for at least a few
hours without issues.
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Name

GPU
Technology
elease Date
BIOS Version
Device ID
ROPs
Shaders
Pixel Fillrate

NVIDIA GeForce GTX 590
GF110 Revision | Al @
40 nm Die Size = 520 mm? AVIDIA
Mar 24,2011 Transistors | 3000M
70.10.37.00.90 w
10DE-1088  Subvendor EVGA (3842)
48 Bus Interface PCI-Ex16 @x16
512 Unified DirectX Support | 11.0/ SM5.0
292GPixel/s  Tedure Filate |  38.9 GTexel/s

TechPowerUp’s GPU-Z will tell you what speed the PCle is running at.

General
Type DDR2 Channels # Triple
Size 68144 Bytes M
NB Frequency 2670.1 MHz
Timings
DRAM Frequency 667.5 MHz
FSB:DRAM 2:10
CAS# Latency (CL) 9.0 clocks
RAS# to CAS# Delay (tRCD) 9 clocks
RAS# Precharge (tRP) 9 clocks

Inspect CPU-Z's memory tab to see if your RAM is configured
correctly for double- or triple-channel, and that the frequency is
set to the level you paid for.

=

Did you know your motherboard has a special USB port
that allows you to make BIOS updates without a CPU be-
ing installed? No? Well it's right there in the frakking
manual. One of the first things you should do with your
new machine is to read the documentation, particularly
the motherboard manual, that came with it.

STORE YOUR
EXTRA PARTS

Once you're done building a new
PC, collect the extra modular
power cables, drive rails, special
sound-dampening drive screws,
and put them in one place. You
could even store the extra parts
in your case, as long as there's
room to spare and it won't block
airflow. You won't thank us now,
but you willin three years.
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GET DRIVERS

If you installed the drivers from the disc that came with
R Microsoft InteliPoint your motherboard, your drivers are already way out of
date. Any new PC should be paired with the freshest
drivers available for the platform, as updates can add
performance, enhance compatibility, and fix the wonki-
ness that usually occurs with the first drivers to ship.
The freshest drivers are usually available directly from
the manufacturer of the component, so the best source
for updated drivers for an AMD motherboard is AMD. If
you're running a fancy gaming mouse or keyboard, you'll
also want to install the matching drivers for them. These
drivers unlock the full functionality of the mouse or pe-
ripheral beyond the built-in Windows 7 HID drivers.

High-end peripherals

should be paired with
the latest drivers

to unlock all of the
device’s functionality.

SET UP YOUR
SECURITY

There’'s no point in taking the time and care to set up a
new PC just right if you don’t also make security one of
your first priorities. Otherwise, it's just a matter of time
before some form of malware gets in your system and
mucks up the works, possibly even requiring a reinstall.
Our Holiday issue antivirus roundup found Norton Inter-
net Security 2012 ($70, ) to be the best
AV suite for purchase, while AVG Anti-Virus Free 2012
( ) proved to be a very capable free solution.
Before you do anything else, do this.

FLOMmEda ot products

Thanks to AVG's free AV app, even cheapskates can be safe
from malware.

With Windows 7, everything you need for data backup and sys-

tem repairis right there in the 0S. Combine that with a large hard DECRAPI FY
drive, and you have no excuse not to establish a full-fledged data

recovery plan. With a secondary drive in place (either internal or YOU R Pc
external], head over to Control Panel, then System and Security,
then Backup and Restore. Choose Backup Your Computer, then Set

up Backup. Select the drive that backups will be saved to, choose When you build a new PC, you have full control
the files to be saved, and set a schedule. Next, choose the option over the software that gets installed. Not so when
to Create a System Image, an exact copy of your drive—0S, system you buy a system, which is practically guaranteed
settings, program files, etc.—to use in the event your drive fails or to host a number of apps you have little use for, or
your system stops working. Finally, opt to Create a System Repair that slow your PC’s performance, or that constant-
Disc. This disc will save your bacon should your machine not start, ly pester you with pop-ups. Get rid of that crap with
allowing you to boot your computer from the optical drive and then PC Decrapifier | ). The free
retrieve the system image and backups you've dutifully created. tool walks you through the process of removing

unnecessary programs, startup items, and icons.
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SetUpaNew PC. = |
TRANSFER YOUR
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FILES, EASILY

It's time to sully that pristine PC with craploads of junk from your
old PC. Power users normally go manual by popping the old PC's
drive into a spare SATA port on the new rig. This lets you pick and
choose what's really worth moving. If you'd rather just do it on auto-
pilot, check out Microsoft’s free Easy Transfer utility. It's meant for
newbies, but it can make the move to a new machine fairly painless.
Run Windows Easy Transfer on your new PC (Start > All Programs
> Accessories > System Tools), and it will give you options for the
move: USB hard drive, the network, or an optional USB cable. The
utility will ask you to insert a USB key where an executable will be
installed. Run this executable on your old box, and it will package
up all of the files into a single file that will be stored on an HDD or
moved across the network to your new PC, where everything is un-
loaded into its proper place.

TIPS FOR TRICKIER

FILE TRANSFERS

Moving documents from one computer to another is usually just a
matter of copying-and-pasting onto an external hard drive and then
toyour new PC. That's fine for office docs and photos, but what about
apps that build media libraries, like iTunes and Steam, or saved
games, which go wherever the publisher feels like putting them?

If you're using an iDevice, you might be stuck with iTunes as
a media manager. Here's how to move your music and other
media (and keep your ratings, playlists, etc.) without having to
rebuild your library.

First, open iTunes and go to File > Library > Organize Li-
brary > Consolidate Files. This will ensure that all your mu-
sic is in one place. Once done, exit iTunes. Copy your iTunes
folder, which should be under My Music (unless you've moved
it) to your external drive. If you're decommissioning your old
PC, be sure to deauthorize that computer from your iTunes
account. OpeniTunes again and go to Store > Deauthorize This
Computer. Enter your Apple ID and password.

Install iTunes on your new computer, and then copy the
iTunes folder from your external drive to the Music folder of
your new computer. Next time you open iTunes, hold down
Shift while you double-click the launcher. You'll be prompted
to choose an iTunes library; look for iTunes Library.itl in the
folder you just copied to your PC. You should now have your
library, with ratings and playlists intact, on your new PC.

¢ Favorites fame ¥ Title
B Desktop Album Artwork
& Downloads iTunes Media
4+ Dropbox A iTunes Library.itl
= Recent Places
Maxpc Edit Type: i(Tunes Database File
Size: 36.1 KB
Date modificd: 11/1/2011 10:18 AM
~4 Libraries §
N albn E

Hold Shift while launching iTunes to manually select your
library file.

On your old PC, go to your Steam folder (C:\Program
Files\Steam, by default) and copy the steamapps
folder and its contents to your external drive. On your
new computer, install Steam and launch it once, then
exit it. Go to the Steam folder and delete everything
in it except for steam.exe. Now copy the steamapps
folder from your old PC into the Steam folder on your
new PC, and launch steam.exe again. After a brief
self-update, Steam should show your games as in-
stalled. You'll have to do a quick file-verify as you
launch each game for the first time, but that's a lot
faster than downloading them all over again.

Not all your games come from Steam, and not all
that do have Steam Cloud to manage their saves. And
it seems every publisher has a different method of
storing saved games. That’s where GameSave Man-
ager (free, ) comes in.

Run GameSave Manager on your old computer,
and it will auto-detect the games you have installed,
find out where the game saves are, and back them
up, all via the Backup Gamesavels) menu. Once you
have a backup archive (a .gsba file], you can move it
to your new computer and use GameSave Manager to
automatically restore all your saves.

@ Backup Gomesave(s)

Below ir 3 ful st of all the gamesaver fincluding ary “C

crndd find on peca 1gslom

Picase "bek” the ones you wsh to backup and thon ok
3 W pou St

NOTE Gamesaces storsd o deectones L,

) Schudubed Tasks
v AMSRRAASMALASRAAALRAAALAN . A Reckie

V. And Vet k Moves

R st ArmA | Armeed Axosdl 7

L ) Restur e Gamesave(s)
Rudtietid! Rl Comganry 2
Hosnock

Dorderlands

LSy Modify Archive Suntaonn

v Qymsd
" Steam Spreader
A7 anbres found, 7 selactad

Entry etalls:

\-"‘ Vabidate A chive

Useful Sections;

No ent
¥ Custom Gamesave Entrics aegebe e

> Program Seftings

Technical Information

H"

GameSave Manager hunts down all those weird
game save directories and lets you back them up
easily.



CONFIGURE

AUDIO

By default, most motherboards and soundcards come con-
figured for stereo speaker output. By default, most gamers
today play with headphones. The problem is that most ad-
vanced audio cards feature algorithms tuned for the output
mode. Cool features such as head-related transfer functions
(HRTFs) and other filters that greatly enhance sound for head-
phones don't get used unless you set the driver accordingly.
To do this, just dig into your soundcard’s control panel and set
the default to Headphones for the best experience.

Select Device :
|89 2- Creative SB X Fi v

| XRCystaler |  SPDIFVO [  BtMatched |
| Headphone Detection | Restore Defauts | Encoder | Rexidack

| Mode Speakes | EAXEffects | XFiCMSS3D
Speaker Configuration
| Headphanes v

DISABLE ACCESSI-
BILITY SHORTCUTS

Windows comes with a host of accessibility features that can
be a great help for people with disabilities or other difficul-
ties using computer hardware. There are keyboard shortcuts
for some of these options, but the shortcuts are easy to per-
form accidentally, and can pop up unwanted dialogue boxes.
These shortcuts are:

> Press shift five times: StickyKeys

> Hold right-shift for eight seconds: FilterKeys

> Hold num lock for five seconds: ToggleKeys

You can disable each shortcut individually by performing it,
then choosing to turn off the shortcut, or you can disable
them all in one fell swoop in Control Panel > Ease of Access
Center > Make the keyboard easier to use.

- — - S—
d-t@- Ease of Access Center » Set up Sticky Keys .

Set up Sticky Keys
Tugn oo Sticky Keys
Press keyboard shomeuts (such ot CTRL ALT. DFL) ane key 2t 2 time
Keyboard sheacut
7' Tumn on Sticky Keys when SHIFT s pressed five times
When uting keyhaars thomouss 16 fum Face of Access settngs en
V' Display § waening message when turning 8 1etting on
4 Make a sound aben turming a tettng on o off

Options

7 Lock modiier keys when pressed taice m 8 row

¥ Tarn off Shicky Keys when twe keys are pressed ot once

Feedbaci

CALIBRATE
YOUR MONITOR

If you got a new display with your new PC (or if you've
never taken the time to adjust your old monitor], it
might be badly calibrated, degrading the image qual-
ity you see. For a quick-and-dirty fix, you can run the
calibration software built in to Windows by clicking
the Start button, then entering DCCW into the search
bar. The program will run you through several simple
calibration exercises, and adjust your monitor appro-
priately.

For a more thorough calibration, we recommend
that you use high-quality calibration test images,
such as those found at

= 3 -

Move the shider to minimize the visibility of the small dots in the middie ¢

ADJUST YOUR
POWER SETTINGS

Whether you're looking to save the environment, or
just your battery life, you should pay a visit to your
new PC’s power options. If you open the Control Pan-
el, then select Hardware and Sound, and then Power
Options, you’'ll see the available power profiles. You
can select one of the available profiles, or change
your screen's brightness from this menu, but if you
want more control, you'll need to select a profile and
click the link that says “Change plan settings.”

A new menu will pop up, where you can change how
long the computer waits before it dims the display, turns
off the display, or goes to sleep. Even more options can be
found by clicking the advanced power settings button.

—
@ @ Power Opticas » £dit Plan Settings B
. s

Change settings for the plan’ Ralanced
Chosrce the crey sl dmploy ot thal you st o mpetes o e

‘ Cn battery A Puggedn
O Dim the diaplay § mintes v Smicutes ®
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Set Up a New PC

If your new PC will be sharing a network with other computers run-
ning a version of Windows 7, you can create a Homegroup so they can
all share files and devices (such as a printer]. Be aware, however, that
computers running Windows 7 Starter or Windows 7 Home Basic can
join an existing Homegroup, but they can’t create one.

To create a new Homegroup, click the Windows menu, choose
Computer, and then click Homegroup in the left-hand column. Now
click the button labeled “Create a homegroup” [you'llfind it in the main
window to the right). This will open a new window in which you can
choose which types of files you'd like to share within the Homegroup
[photos, music, video, etc.], and whether or not you'd like to share a
printer. Click Next when you've made your decisions. After a few mo-
ments, a new window will appear with a 10-character, case-sensitive
Homegroup password. Write this password down or print it.

To add your new PC to an existing Homegroup, obtain the password
from any other computer in the Homegroup, click the Start menu,
choose Control Panel, then Network and Internet, and then Home-
group. Windows will inform you of the existing Homegroup on the net-
work and ask if you would like to join it. Click Join Now, choose the
types of files you wish to share, and click Next. Enter the Homegroup
password and click Next. You'll see a message indicating that you've
joined the Homegroup, and when you click Network on either comput-
er, you should see each of the other computers in the Homegroup and
be able to move files between them.

Ifyou'd like to share other folders within the Homegroup, right-click
them, choose Share With from the pop-up menu, and then select ei-
ther Homegroup (Read) or Homegroup (Read/Write].

Say a friend wants to borrow your new computer to
“check their email.” You can limit the degree of access
they’ll gain (and damage they can cause] by turning on the
Windows Guest account. Sign in using your administrator
credentials, click the Start menu, and click the large icon
at the top of menu. Click Manage Another Account, then
Guest, and then click the Turn On button.

To switch to the Guest account, click the Start menu,
then click the arrow next to the Shut Down button, and
choose either Log-off or Switch User. Click the Guest
button to log in as a guest. Guest users can launch pro-
grams and access the Internet, but they can’'t make Con-
trol Panel changes (including uninstalling software) or
other changes to the computer’s settings. They also can't
access any files or folders protected by a password, and
they can't access other computers on the network, even
those within a Homegroup.
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Activating your computer’s Guest account is one
of the easiest ways to grant someone limited
access to your PC.

MUST-HAVE AARAS AND UTILITIES

NO PC IS COMPLETE WITHOUT THESE KEY PROGRAMS

GOOGLE CHROME Google
Chrome remains the single-
fastest web browser out
there. Couple that with
exclusive apps and a fully
customizable web interface,
and you've got a browser that
no PC should be without.
www.google.com/chrome

SECUNIA PsI Installing up-
dates for all your software
can be a tedious chore, which
is why Secunia Personal Soft-
ware Inspector is essential.
Watch as it automatically
updates programs in need,
with no effort on your end.
www.secunia.com

Revo Uninstaller
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DROPBOX If you find yourself
using more than one comput-
ing device daily, Dropbox
makes it easy to share docu-
ments across all those de-

vices, including smartphones.

www.dropbox.com

KEEPASS Using top-of-the-line
encryption algorithms AES
and Twofish, KeePass acts as

Windows Cleaner

a password manager, allowing
you to store all your pass-
words [(e.g., email, Facebook,
online banking) in a single and
secure database that can only
be accessed by you.
www.keepass.info

REVO UNINSTALLER These

days, it's simply not enough
to use Windows to uninstall

b ¥ Auto

Found: 60

A Broweare C %
[ ¥3 Browsers Cleaner

your programs, as harmful
remnants can be left behind.
Enter Revo Uninstaller, a free
app that not only uninstalls
software, but allows you to
manually remove additional
data left behind.
www.revouninstaller.com

SKYPE Installing Skype allows
you to talk face to face with
anyone, anywhere, so long as
they have the software and a
webcam. Skype also allows
you to set video conference
calls, call mobile devices, and
make international calls for
additional fees.
www.skype.com

SUMATRA PDF Sumatra PDF is
a free PDF creator and viewer




nection by right-clicking it and choosing Disable from the
pop-out menu, and then right-click it a second time and
choose Enable from the pop-out menu. This should restart
your connection using the new DNS settings.

To ensure your new settings are working, enter a hostname

Each time you type a hostname (such as

) into your browser and hit Enter, your computer initiates
a DNS (Domain Name System) lookup. DNS is akin to a phone-
book for the Internet: It converts that user-friendly name into
the appropriate IP address. If you haven't configured your com-
puter differently, you're probably relying on your ISP to perform
these DNS lookups.

You might be able to speed up your web-browsing experi-
ence, as well as improve your online security, by switching to
an alternative DNS resolution service, such as OpenDNS or
Google Public DNS. We'll show you how to configure your Eth-
ernet adapter to use the latter.

Sign on as an Administrator and click Control Panel, Net-
work and Internet, Network and Sharing Center, and then
choose Change Adapter Settings. Select which network con-
nection you wish to change, right-click it, and choose Proper-
ties from the pop-out menu. On the Networking tab, choose In-
ternet Protocol Version 4 and then click the Properties button.
Choose the General tab and then Advanced. Click the DNS tab.
If there are any DNS server addresses already in place here,
write them down before erasing them and then click OK.

You should now be back on the General tab in the TCP/
IPv4 Properties window. Click the radio button next to “Use
the Following DNS Server Addresses” and type 8.8.8.8 in
the Preferred DNS Server window and 8.8.4.4 in the Alter-
nate DNS Server window. Click OK and close the Network
Connections Properties window. Restart the network con-

7-zIP 7-Zip is a fast, free

file archiver that can pack

and unpack a huge range of
files, from ZIP to TAR files. It
features an extremely easy-
to-use interface that presents
users with all facets of the
unzipped file, automatically
organized by folders.
www.7-zip.org

FILEZILLA If you need to
connect toan FTP server,
FileZilla is the best way to
go. It's easy to use and highly
customizable—you can even
configure your own transfer-
speed limits and transfer up
to 4GB of files.
www.filezilla-project.org

into your browser:

, for instance. If it

resolves correctly, bookmark it, then click the bookmark. If it
doesn't, roll back the changes you've just made and retest.

Version 4 (TCP/IPvd) Properties

Advanced...

oK Cancel

Many people find that switching to Google Public
DNS delivers a faster web-browsing experience.

Malwarebytes Anti-Malware

MSN, Yahoo, ICQ, and Google
Talk. It's also a handy notifica-
tion tool for personal email.
www.digsby.com

MALWAREBYTES' ANTI-MAL-
WARE Yes, you already have
an AV program (right?), but it
never hurts to have a second
opinion or line of defense. For
us, that’s Malwarebytes’ Anti-
Malware Free. It doesn’t run
auto scans, so it won't conflict
with your other AV solution.
www.malwarebytes.org

@A 7 Zip File Manager

File Edit View Favorites Tools

h - v W
Add Extract Test Copy
C:\Program Files\7-Zip\

Formats
Lang
; ¥ 7-zip.chm
% 7-zip.dil
7-zipn.dil
1 “172.exe

SUPERANTISPYWARE You
could say that SuperAntiSpy-

Skype

for Windows. It’s a relatively
small file, starts up extremely
quickly, and is tremendously
easy to use. It can also read
XPS, DjVu, CBZ, and CBR files.
bit.ly/aHICnC

p1GSBY With Digsby you can
consolidate all of your instant
messaging accounts into one
centralized hub, supporting AIM,

Digsby

Qe

ware is the third prong in our
three-prong approach to PC
security. Like Malwarebytes’,
it provides yet another line of
defense. And it’s free, so why
not avail your PC of this extra
layer of protection?
www.superantispyware.com
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Set Up a New PC =

TIDY UP YOUR

INSIDES

Your computer has a lot of cables inside, from front-panel con-
nectors to SATA and power cables. If your case doesn’t have a
window, it might be tempting to just leave a rat’s nest of wir-
ing inside, but there are substantial benefits to an uncluttered
chassis—better cooling and less dust, for example.

If you bought your PC from a boutique builder, it should
have come with a decent wiring job, but if you built your own
or bought an off-the-shelf system, there’s likely room for im-
provement.

Many modern cases have cable-routing cutouts in the moth-
erboard tray, and room behind it to route cables. You should
route as many wires as you can behind the motherboard tray—
usually your motherboard power cables, at least, can go back
here. Route as many power cables from your PSU behind the
motherboard and bring them back out near where they need to

Sloppy
wiring can
create
pockets of
hot air and
dustin your
case.

plug in; you can dramatically reduce clutterin your case this way. Routing ca-

If you don’t have any cutouts in your motherboard tray, you bles behind
can still use zip ties to keep your cables organized and out of the mother-
the way. You can also buy stick-on organizing clips to keep your board tray
cables attached to your motherboard tray, not hanging out in (if possible)
the middle of your case. can lead

If you have a modular power supply, disconnect (and keep toa much
in a safe place] any cables you're not using. If you don't, use zip cleaner and
ties to bundle unused cables together, and try to keep them out cooler build.

of the way of your fans” airflow.

W= Hot Air

s OPTIMIZE YOUR FAN

SETUP

Your components will last longer if they run at lower tem-
peratures. They will run at lower temperatures if they
have sufficient airflow. That's science.

Your case should have both intake and exhaust fans.
You'll need at least one front intake fan and one rear ex-
haust fan. Many cases have additional intake fans on the
front or left side, and additional exhaust fans at the top
of the case. This helps keep hot air moving up and out
of your case. You should have roughly the same num-
ber of exhaust fans as intake fans, and you should make
sure they're in places that make sense, to create obvious
paths for the air. Don’t create dead zones where hot air
can stay trapped. If your case has filters for its intake
fans, clean them regularly. If not, dust inside your case
regularly with canned air.

Many motherboards offer fan control in their BIOS set-
tings; you can set your fans to ramp up when your system
gets hot and ramp down when it's cool, or you can wire
your fans to a fan controller and set their levels yourself.
Most motherboard manufacturers also offer a desktop
fan-control utility for use with their boards. Simple fan
controllers just offer speed control; others, like NZXT's
Sentry series, also include temperature sensors, which
Provide a consistent airflow pattern for your case. Here, coolair ~ you can use to automatically control fan speeds based on
enters at the bottom and exits through the top and rear. the temperature of various parts of your system. Q)
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With USB, you can do it all.

USB inspires confidence as the
most widely-accepted, reliable
form of connectivity out there.
Delivering effortless charging,
video, data and storage to your
home, office, car or anywhere
in between. www.usb.org.

SUPERSPEED

'—\
= =N SB

Message brought to you by USB Implementers Forum
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By David Murphy

WELCOME TO WINDOWS 8, otherwise
known as the future of your desktop. To
some, it's known as a big, fat headache,
a misdirection on the part of Microsoft in
its quest to unify the Windows experience
across all devices—smartphones, tablets,
laptops, desktops, you name it.

But you needn’t take anyone’s word for
it. You can judge for yourself, now that
Microsoft has released the Consumer
Preview of its latest operating system
for the masses to enjoy (or criticize). This
release sits somewhere between the deli-
cate states of Final and Beta, which is a
polite way of saying you can download and
test it out for free right this very moment.
But hold your breath if you find a feature
that’s a wee bit underdeveloped or buggy:
Windows 8 isn’t set in stone, although it's
expected to reach store shelves by 2012’s

holiday season.

We've rolled up our shirtsleeves and
jumped into the best and worst parts that
Windows has to offer, so feel free to use
this article as a helpful guide for your first
steps into Windows 8. We’'ll show you how
to install the operating system without ru-
ining your current Windows environment,
then we’ll take you on a brief, guided tour
of the parts of Windows 8 we love and the
parts... well, let’s just say the Metro Ul
takes some getting used to, OK?

We’'ll give you a glimpse of some of the
more useful apps you can download—even
as previews—from the Windows Store.
And then we’ll wrap it all up with some
predictions for Windows 9 and beyond.
Here's a spoiler: The odds of Metro going
away are about as likely as Microsoft ac-
quiring Apple and building the iWindow.

Got it? Wave one final goodbye to the
Start button, and let’s begin!
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How to Install Windows 8
Consumer Preview

To keep your existing OS intact (which we hardily recommend),
you can either dual boot or use a virtual machine

You like using your current operating system. In fact, you probably
have a great number of files, applications, and games all inter-
twined with your current operating system. And the absolute last
thing you want to do is back up everything within your operating
system, wipe your drive, and introduce a fresh-faced—and not yet
final!l—Windows 8 into your life as your primary 0S. You have two
options when it comes to testing out Windows 8 without mucking
up your primary Windows installation, settings, files, or any of that:
You can split your current hard drive storage setup to create an
extra, blank partition—Windows 8 goes there. Or, if you just want to
monkey around in a self-contained environment within your current
operating system, you can install Windows 8 onto a virtual PC.
Which option you choose is a matter of preference. A dedicated
installation on a new partition, or dual-boot scenario, gives Windows
8 the full attention of your system’s mighty resources. The downside?
You'll have to suffer through the boot menu every time you load your PC;
you won't be able to access your true “primary” operating system from
Windows 8; and any changes (or issues] you create are permanent, as
you don't really get a chance to “roll back” that which you've done.
Virtualization, on the other hand, costs you system resources

and overall speed—it can be areal hog—but it allows you to marry e Aden Vew Hep
Windows 8 to your existing operating system. Transferring files is s+ DD oxeoas q
A A . A > B Computer Mamagement Aol | Voteme [ ayeat | Type | rie Symem | Statws Ic

easy; jumping between the two operating systems is easier; you # 1) Symem Teck e Gemgle Batc NTFS  Hasthy (Baok Page Fda Crath Dumg, Primary Paitien) 1
can test out apps in Windows 8 and still be able to use them in Prosoorllilll o ol onret corrgess R el st iR X
your existing OS if things go sour; and, most importantly, you can et N
quickly revert to prior versions of the 0S and easily delete your e
virtual Windows 8 once you're done toying around. T

Here's how you do both: o ol ol Npims
DUAL-BOOTING: Before creating a new partition on an existing drive,
it's a good idea to back up your data, just to be safe. Now grab the Win- 1{ i
dows 8 Consumer Preview setup file (bit.ly/AC9D52) and give ‘er a run. e m,— 1
While your version of the operating system downloads (32-bit or 64-bit, ol T B ey B LU A R
depending on what the setup program picks for your PC), go check your | | y
available hard drive space in Windows Explorer. You'll need to have at fross ....,,.,_
least 16 gigabytes free for a 32-bit installation of Windows 8, or 20 free ‘ e | Lol SN

gigabytes for a 64-bit installation.

Once the download is completed, Windows will prompt you to install
Windows 8 by giving you three options to pick from: Install now, install
onanother partition, and install later. Pick option number two (partition),
and the subsequent screen will ask you how you want to go about creat-
ing the installation media you'll need to use (image AJ. Size of available shrink space in MB: isadiied

We recommend that you use a USB key for a Windows installation

| Total size before shrink in MB: 953866

: e Enter the amount of space to shrink in MB: 30000 5
whenever possible [it's just so speedy), but some older motherboards &
have iffy support for USB-based installations. So you might need to Total size after shrink in MB: 3
choose the optical disc option. i You cannot shrink  volume beyond the point where any unmovable files are located.
The setup program will automatically format your key and slap the md:;gi:v“m;&kabgf«du*ddmth

necessary files on it. As this process chugs along, fire up your control
panel (Windows 7 users), go to System and Security, then Administrative
Tools. Now double-click Computer Management, and then select the
Disk Management option from the left-hand menu. Roll up your shirt-

sleeves: It's time to partition your hard drive (image B. LSk I Cancel

See Shrink a Basic Volume in Disk Management help for more information.
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Everyone’s hard drive setup can vary, so we’ll just walk you through
the basics of splitting a single drive partition into two. Right-click the
graphical storage “chunk” that's home to your primary NTFS volume (C:
for you, but were using our spare drive D: for the purposes of example)
and select Shrink Volume. Input just how much you want to shave off
your primary operating system'’s partition—remember, 1,024 mega-
bytes equals one gigabyte—and hit the Shrink button (image C).

What do you get? A new chunk of black, unallocated space to the right
of your once-larger primary partition. Right-click this empty space and
select New Simple Volume. The prompts are fairly self-explanatory after
this point—just make sure to give your new partition a recognizable name
and formatitas an NTFS partition. Voila. You're ready to install Windows 8.

Once the Windows Consumer Preview setup program has finished with
your USB key, restart your computer. As it reboots, watch your boot se-
quence for any prompts related to “booting” or “boot order”—in our case,
we only have to hit the F12 key to access a “boot from™ menu. But since your
motherboard is surely different, this option might be mapped to another
key. Or, worse, you might have to go into your BIOS settings and change
your system’s boot order. If in doubt, check your motherboard manual.

Select the correct option—USB HDD, in our case—reboot your com-
puter, and the official Windows 8 installation program should automati-
cally fire up. Click the Install Now button, enter you product key (that you
received when creating your USB Windows 8 installer], accept Micro-
soft’s license terms, and select the option for a Custom installation. Pick
the partition you previously created (hence the importance of giving it a
memorable name), click Next, and go make yourself a pleasant bever-
age while you wait for the installer to work its magic.

From there, it's all downhill: Windows 8 will reboot your system a
few times before the installation finishes, and it'll then ask you a series
of questions to help you personalize your operating system prior to the
first official run. One last tip, however: When you go to reboot your sys-
tem to actually load Windows 8 for the first time, take out your USB key
during your motherboard’s boot sequence. If not, and if you set your sys-
tem to always boot off any available USB devices before your hard drive,
you'llfind yourself continually looping back to the Windows 8 installation
program. That'’s just silly.

VIRTUALIZING: Who needs partitions when you can just run your
new operating system within your operating system? Once you've down-
loaded the Windows 8 Consumer Preview installation files and the setup
program is asking you where you'd like to slap ‘'em—on a USB key or as
an IS0 file to burn to a DVD—you're going to pick the ISO option. Save
the I1SO file somewhere on your computer, but don't go reaching for the
DVDs just yet—no need.

Head on over to the official website of the (free) virtualization soft-
ware Oracle VM VirtualBox (bit.ly/iEJOZ) and download the setup file.
Why aren’t we using Windows Virtual PC, you Windows 7 users might
ask. Simple: It doesn’t support 64-bit installations of operating systems;
plus VirtualBox has support for 3D graphics, which will make for a more
satisfying Windows 8 experience.

Once you've installed VirtualBox, click the big ol New button in the
app’s upper-left-hand corner. Enter a good name for your virtual ma-
chine on the next prompt and make sure that both Microsoft Windows
and Windows 8 are selected within the corresponding 0S Type drop-
downs (image D).

From here, there aren't a lot of options you really need to edit—you
can pass through most using the default options that VirtualBox has al-
ready selected on your behalf, save for those we mention below.

Click Next until you're given a slider that asks you to adjust how much
memory you want to assign to your virtual operating system. Windows
8 requires a minimum of one gigabyte to run; if you can spare it, up your
virtual machine to at least two gigabytes, or 2,048 megabytes (image E).

Now, where are you going to physically store your operating system’s
files? On a virtual hard drive, of course! The option to “Create new hard
disk” is selected by default once you reach VirtualBox's Virtual Hard
Disk screen. That's great. Click Next until you reach the screen where
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you're asked to setyour hard drive’s size. Remember: 16 gigabytes mini-
mum for a 32-bit installation, 20 gigabytes minimum for a 64-bit instal-
lation. Adjust your size as you see fit, then click Next (selecting all the
default prompts from that point forward) until you're taken back to the
main VirtualBox Manager screen. Almost there!

Highlight your new Virtual Machine and click the big Settings icon

above. While you can fiddle with a number of advanced settings to boost
the performance of your Windows 8 installation—Llike adding support
for more of your CPU’s cores within the System menu—the most critical
action you need to perform is mounting the ISO you previously made in
order to install the OS.
Click the Storage option on the left-hand menu in the Settings window.
Under IDE Controller, it should say Empty next to an icon of a CD. Click
Empty. Then, click the icon of a CD that appears next to the CD/DVD
Drive drop-down menu on the right portion of the Settings window. Go
find your ISO file. Click OK to mount the disc and exit out of the Settings
window (image F).

Ready? Click the big green Start arrow after you've clicked on your
Windows 8 virtual machine. Run through the Windows 8 installation
process [it's easy, since you're just custom-installing the operating sys-
tem to a single virtual hard drive], run through the Windows 8 personal-
ization process, and enjoy your new 0S within an 0S.
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HOT CORNERS ARE YOUR FRIENDS If youre a bit be-
"~ fuddled the first time you fire up Microsoft’s newest operating
system, we understand. Microsoft has left a number of navigational
elements invisible to your eye unless you move your mouse over one
of the four extreme corners of your screen. Hover your mouse over
the top-right or bottom-right to access the Charms Bar: Windows
8’s built-in Search and Sharing capabilities, as well as a list of de-
vices you can send the contents of the current app to and Windows 8's
ever-important Settings menu. Hover your mouse over the top-left
or bottom-left corners of your screen to jump between open apps on
Windows 8's Switch List, just like you would otherwise do by hitting
the combination of Alt + Tab on your keyboard.

Geobint loam

e
Omastispoy - Webcare b Gt

a

® Sz
-

. LINK UP We applaud the company’s efforts at reaching

out to other popular third-party services for super-
easy integration of email and contacts into Windows 8's de-
fault apps.

syNc uP For folks who enjoy being able to tap into their
data wherever they are, Microsoft’s SkyDrive integration
within Windows 8 is a perfect complement to the synchroni-
zations the OS can perform when your Microsoft Account and

K ' BUILD IT 2012

15 Windows 8 Tips and Tweaks

To Windows regulars, Win8 might feel like a totally foreign—and
not altogether friendly—land. Here are some pointers for getting

METRO: JUST TYPE IT! When you're in Windows 8's Met-
ro Ul and you want to load an app, don’t bother moving your

mouse around the screen or trying to scroll your way to wherever
itis you've placed the app’s tile icon. Just start typing. Literally—
start typing. You don’t have to go find the search button or any of
that: Windows 8 will try to find anything you type, be it “solitaire”
or “control panel,” or what have you.

™ HOT FOR HOTKEYS Unless you're rocking a touchscreen

"~ PC, navigating your way around the Metro Ul (and its horizon-
tal-friendly apps] can be a bit of a drag. So don’t use your mouse;
use your keyboard. Check out some of these helpful hotkeys for
flying through the OS and controlling its many elements:
WINDOWS KEY + TAB - Opens the left-hand Switch List.
WINDOWS KEY + C - Opens the right-hand Charms Bar.
WINDOWS KEY + 1 - Opens your ever-important Settings menu.
WINDOWS KEY + T - Dumps you back to Desktop Mode and cycles
through your open windows on the taskbar.
WINDOWS KEY + LEFT/RIGHT ARROW KEYS - Docks the app to the
left, middle, or right side of the screen with each press.
WINDOWS KEY + M - Jumps to the Desktop and minimizes all ap-
plications.
WINDOWS KEY + Q - Opens up Windows 8’s global search utility
within Metro.

THE PC SETTINC PANEL IS YOUR BEST FRIEND In
its infinite wisdom, Microsoft has decided to split the
options you can configure on Windows 8 between the con-
tents of its typical Control Panel and a new Metro-based Set-
tings menu, which can be accessed by going to the Charms

Windows 8 user account are one and the same—allowing you to
pull up your apps, preferences, people, etc., on any Windows 8
computer you log into.

STORAGE SPACES: NEWBIE RAID Storage Spaces greatly simpli-
fies the process of combining storage of all kinds—physical hard
drives, solid-state drives, external hard drives, and flash storage—into
giant pools of available storage. You can take away drives, add drives,
and swap drives in and out: Microsoft says that a “resynchronization”
process will rebuild the two-way mirror, three-way mirror, or parity of a
pool, or what you'd otherwise see in your typical Windows environment
as a single storage volume (e.g., C:\.

GREAT REASON TO BUY AN XBOX 360 You know a feature is going to
be a big deal when we get this excited about it and it doesn't even
work in the Windows 8 Consumer Preview. By that, we're referring to Mi-
crosoft’s planned integration with users’ Xbox 360 gaming consoles. In
short, it appears that Microsoft wants to break down the wall that sepa-
rates console gaming and PC gaming by allowing gamers to stream the




Bar’s Settings option and clicking the slightly buried More
PC Settings link. Here's where you'll be able to adjust your
lock screen’s background, Metro’s colors, how notifications
and Windows 8's built-in search work, the names of the at-
tached devices Windows 8 has found, and your specific syn-
chronization settings, among other important options.

=
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Well, you've gone and done
it. Either as a result of something (or things) you've in-
stalled, some setting you've mucked up, or just general ap-
athy toward the well-being of your PC, Windows 8 doesn't
work right anymore. In Windows past, this would normally
force you to take a trip down reinstallation lane. That part
hasn’'t changed, but Windows 8 now makes it really easy to
return a broken operating system to happiness once again.
Click the General tab within the aforementioned More PC
Settings menu. The Refresh option strips your system of the
third-party apps you've installed and returns it to factory-
default settings, but keeps your User files. The Reset option
wipes your operating system clean of all your data and re-
turns your system to Windows 8's factory-default settings.

Speaking of computer disasters, if you

want to reboot your system into Safe Mode, you can’t just

jam on the F8 key prior to Windows 8 loading: You have to first
enable Safe Mode itself. Type “cmd” on your Metro Ul, right-click

multimedia contents of their systems to their consoles (and attached
televisions), and stream their games from their consoles to their PCs.

BELLS AND WHISTLES A number of the fun little improvements
found within Windows 8 are mostly cosmetic—too small to war-
rant individual mention here, but still worth calling out in aggregate.
While much can be said about Windows 8's split Classic Desktop/Metro
Ul interface, we love-love-love some of the tweaks that Microsoft has
put into cornerstones of the operating system.
. SPEEDIER STARTUP AND SHUTDOWN We can't speak to the overall
“snappiness” of Windows 8, as we'd be comparing an application-

packed installation of Windows 7 to a barebones, fresh installation of
Windows 8. But we can (and did) compare the two operating systems’
startup and shutdown times.

On a fairly antiquated laptop (by today’s standards), Windows 8 beat
Windows 7's shutdown time by a full 10 seconds, taking just 17 seconds
from the press of the Shut Down button to a powered-off state. From the
press of the power button to the Windows 8 Lock Screen (or Windows 7

the Command Prompt app (called cmd], and select torunitas an
administrator. Then type on the command
prompt screen and hit Enter. Copy the entire “identifier” string
(including the braces] for the entry that has “Windows 8 Consumer
Preview” as the description, not “Windows Boot manager.” Then,
type the following into the command prompt:

“and hit Enter. After that, type in and hit Enter.
Within the System Configuration menu, click the Boot tab
and select the entry called Windows Developer Preview (Safe
Mode]. Click the Safe Boot option, the Make All Boot Settings
Permanent option, click OK, and click Yes. Restartyour system,
and you'll be given the option to launch either your normal
Windows 8 environment or your new Safe Mode environment.

Administrator: Command Prompt

C:\Windows stem32>bcdedit /enum /v

{9deaB62c-5cdd-4e?78
partition=D:
Windows Boot

accl1-f32h34
Manager
>-2e61-4728-aaa3-896d9%9d

{?h3f58e4
{?7h3f58e?

f8d3-114df
f8d3-11df
f8d3-11df-938¢f -

~f8d3-11df-938f -bhcbc4
1db4-4c62-hf 78-c548a8

938¢

bbhcbc4
938f :

meobject
lisplavorder

oolsdisplavorder
imeout
rustom:2
lindows Boot Loader
{?b3f58e8-f8d3-11df-938f -bhcbec4
partition=C
A tem32\winload.exe
Consumer Preview

F-1766-41db-abbh3-BeebSef
f8d3-11df-938f-bhcbc4

recoveryseguence

Here's a

great hidden tidbit of Windows 8: Move your mouse cur-

sor to the lower-left corner of Windows 8's Metro or Desk-
top mode until it pops up the live thumbnail of the alternate
environment. But don’t left-click; right-click. You'll pull up a

login screen), Windows 8 took just 32 seconds. Windows 7? Almost
afull minute (51 seconds).

Why such a dramatic difference? Windows 8 slaps the kernel
into hibernation mode when you shut down the system, saving your
system from having to reinitialize it on the next boot.

‘ SENDING EXPLORER TO THE OFFICE Fire up Windows Explor-
er within Windows 8, and you'll swear you've accidentally
launched Microsoft Office 2007. That's right: The ribbon is here. Or,
to say it another way, Microsoft has finally started taking steps to
unify its user interfaces across its major applications. Amen.
‘ STRONGER SEARCH We were fans of Windows 7’s speedy
indexed search capabilities, but Windows 8 ups the ante
by adding a lovely looking (and lovely functioning] search
screen directly within the Metro interface. And here’s the fun
bit: You don’t have to click anything at all to start searching.

You need merely start typing the app you're trying to find.
Boom! Up pops Windows 8's search window.

BUILD IT 2012 R




windows 8 | ™ —-——

42

menu of shortcuts to a bunch of handy power-user options,
including Command Prompts, your Disk Management win-
dow, and your System menu, among others.

2 PLSAgRNG
Programs and Features

Metwork Connections Jay Manley
Power Options

Event Viewer

System

Device Manager

Disk Management
Computer Management
Command Prompt

Command Prompt (Admin)

Tack Manager
Control Panel
Windows Explorer
Search

Run

? Here's a fun one. Fire up Windows Ex-
plorer and nawgate to your Windows directory. Do a search
for “shows desktop,” and copy the shortcut that you find into the
following location: C:\Users\username\AppData\Roaming\Micro-
soft\Windows\Start Menu\Programs\Startup. By doing so, you’ll
ensure that Windows 8 always boots to the Classic Desktop in-
stead of its Metro Ul.

/7 v

Search Tools ‘

Home Share View Search ‘

C ¢ e v
.L Current folder T, Kind

> All subfolders & Size v
Date

modified > =

Computer

s Search againin ~ Other properties

@ v 4 | . » Search Results in Windows » ‘
Favorites Shows Desktop
B Desktop [ feeren
BREESN o VR R

8 THINGS WE HRATE
ABOUT WINDOWS 8

Microsoft does plenty to in-

tegrate its virtual storefronts into the OS at any cost. Case in

point? The Video app. The first thing you'll see upon launching it is not

agallery of yourvideos, or a top-20 list of local videos you've watched,

or anything like that. No, you get a spotlight of all the quote-unquote
awesome content you can purchase from Microsoft directly.

Since Windows 8 is like Windows 7
with a fancy new tablet design bolted onto the side, Microsoft
has done an amazing job (not!) of splitting important content and op-
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L/ Looking for a qwck way to nuke
any Wmdows Apps or third- party apps you've installed on
Windows 87 Just right-click the app’s icon within Windows" Metro
Ul and select Uninstall. Third-party apps will jump you to the good
ol’ Windows Programs and Features window for the same ol" Win-
dows uninstallation routine you should be used to by now. Apps
downloaded from the Windows Store will simply disappear. Poof!

»? Passwords are important, espe-
cially |f you're using Windows 8 to share files within a
network. For important files and directories, you're going to
want to make sure that only those with user accounts on your
system can access your files. Or, if you're extra security-
conscious, you're also going to want to make sure your sys-
tem is password-locked whenever you step away from your
desk [via Windows' Lock Screen].

But what if you don’t like having to type in your password
each time you boot your computer? You can remove this part
of the process—but still use your password to protect other
parts of Windows 8—by hitting Windows Key + R and then
typing “netplwiz” into the Run window's field and hitting
Enter. Uncheck “Users must enter a user name and password
to use this computer” and click OK.

the new apps bunlt dlrectly into Windows 8's Metro Ul
are of questionable usability—here’s looking at you, Video
app. But it's equally frustrating to have to use an “open with
this app” command whenever you want to pull up a new file
format.

Our solution? Edit your file-opening preferences in one
big batch. Type "default programs” within Windows 8’s Metro
Ul and click the corresponding link that appears. Select “Set
your default programs” and have at it—each program will
tell you how many extensions it can open versus how many it
is opening, just to give you a sense of your batch-processing

power.

One of the better up-
grades in Wlndows 8 is to Task Manager. Load it up by
typing “task manager” in Metro (or give your system the
three-finger salute], then click the More Details link at the

tions between the two different environments. In essence, you set up your
system settings in two different settings locations. And while we see how
that might work on paper—Metro settings follow Metro, Desktop settings
follow Desktop— this walled-garden approach is unnecessary. Settings
are settings; if you can't adjust Metro in Desktop, Microsoft should at least
give users a better way to access each environment’s settings options
from the settings panels of the other.

The Windows Metro Ul could
not feel any more like its own operating environment that’s been
strapped, rather crudely, onto the back of Windows 7.

Sure, there are a few cosmetic upgrades to the classic desktop—many
we like, in fact. That doesn’'t remove the disjointing effect of having to
constantly shift your focus between a svelte, common experience and a
graphical monstrosity.

Shoot, plugins aren't even supported on the Metro version of Internet
Explorer. You have to select the “View on the desktop™ option, hidden be-
neath a wrench icon near IE’s Metro address bar, just to watch a freakin’
YouTube video. Come on.




bottom of the window. Up pops Window 8's new-and-im-
proved Task Management program.

Of particular interest is the prettied-up Performance tab,
which reveals the last 60 seconds of your system’s CPU,
Memory, Disk, and Network use. A new App History tab gives
you a look at just how many resources your apps eat up over
a lengthier period of time. And the ability to enable or disable
apps that start with Windows itself has been moved from
Windows’ System Configuration menu to the Task Manager's
Startup tab.

e Ophonc  View

Processes | Performance  App hislury | Startup | Users | Details | Services

This shows the total resources that have been used by these opps since 2/29/2012

3 Mail, Calendar, Peaple, a "04:0? 196 MR 0 MR
Music 0:02:45 67 M8 oMe
[ Xbox LIVE Games 0:01:50 159 M0 oMB
B video 0:01:19 10.1 M8 oM8
3 soitae 0:01:08 0.1 M8 0 MB
L] Xbex Companion 0:00:53 s8MmB ome
£3 Weather 0:00:17 0.3M8 oMe
I swie _0:00:13 53MB oM8

) 1 Want to move tiles? Easy: Drag

" them around. Want to move a tile to its own column? Drag
it on over—it’'s exactly how you form new groups of apps. Want
to shuffle an entire column’s worth of tiles around? First, click
the magnifying glass icon in the lower-right corner, and then
move away. And although you can select multiple tiles by right-
clicking each one, you can’t move a number of tiles en masse.
Sorry!

Finally, resizing tiles—those that can be resized—is as easy
as right-clicking the tile and selecting the Smaller or Larger
option.

Windows 8 comes with a plethora of ways to
synchronize your operating system to all the various third-
party accounts you hold on other sites. The most important one

Is it really that hard, Microsoft, to al-

low advanced customization within your smorgasbord of squares?

Sure, you can make some tiles take up two horizontal spaces, and you can

shrink some of these larger tiles back to a single tile’s worth of space. And

yes, you can grab tiles and slap them into new columns—yippee!—but

that's about it. You know what would have been nice to see in the Metro

UI? At least the same level of customization that one could find on (or hack
into) one’s smartphone.

It's great that Microsoft has made an

attempt to integrate third-party services directly into Windows 8.

What we don't like, however, is the fact that Microsoft’s the one dictating

which services get invited to the Windows 8 party. And heaven help the

person who runs more than one Twitter account or Gmail account—cur-

rently you can only tie your Windows apps to a single account per Windows
useraccount.

There's no need to fix that
which wasn’t broken. Worse, that which Windows users were

to link up is your Microsoft Account, which you can do when you
set up Windows 8 for the first time and via the Users menu with-
in PC Settings (Charms Bar > Settings > More PC Settings]. By
doing so, you'll be able to load your preferred themes, settings,
languages, and app settings—to name a few—on any Windows
8 machine you touch. Your Microsoft Account also powers Win-
dows 8's SkyDrive cloud storage, for what it's worth.

But that’s not all. You can integrate your Hotmail, LinkedIn,
Google, Facebook, and Twitter accounts with Window 8's People
application. And, if it works, you can chat with your Facebook
and Windows Messenger friends via the aptly named Messag-
ing application.

One of the more peculiar features of Win-
dows 8 is how Microsoft buried the shutdown button within
its Metro Ul. You can always switch over to Desktop mode and
give it the ol Alt+F4 to receive your shutdown options. But you
can also create an actual shutdown tile that accomplishes the
same effect in Metro.
Within Desktop mode, right-click the desktop and create
a new shortcut. For its location, you'll want to type in the
following: shutdown.exe -s -t 00. Feel free to name the short-
cut whatever you want ("Nuke it from orbit”?). Once it's on
your desktop, fire up Windows Explorer and move the short-
cut to your C:\ProgramData\Microsoft\Windows\Start Menu\
Programs directory. Jump back to your Metro interface and
you'll see your Shutdown button appear as a brand-new tile.
Click once, and off goes your system!

) o Create Shortcut
y create a shortcut for?

This wizard helps you to create shortcuts to local or network programs, files, folders, computers, {
Internet addresses.

Iype the location of the tem

chutdown.eve -< - O] Browze...

Click Noxt to continuce.

familiar with (and fond of] based on their experiences with an
operating system’s many versions over the last many years.

Now that Microsoft is playing in the

cloud—giving users the ability to transfer their files

and settings across any Windows 8 systems they log into

with their Microsoft Account—it's time for Microsoft to up

the ante when it comes to the security options it offers its

accountholders.

We'd love to see at least some information on the Micro-

soft Account website to indicate which systems a person has
logged in on using his or her Microsoft Account.

Minus a few fun fea-

tures here and there (Storage Space, File History,

Shutdown Hibernation, et cetera), there's little more than

window dressing to inspire users to flock to their local Mi-

crosoft stores upon Window 8's final release. Windows 8 is,
for lack of a better word, a new makeup kit for Windows 7.
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8 Best Apps from
the Windows 8 Store

You can pick up these programs right now, within Microsoft's store, and
install them directly into Metro, like apps onto a smartphone

o CUT THE ROPE In Cut the Rope, which

has a striking similarity to Angry
Birds—just replace “catapult physics” with
rope-cutting—your goal is to capture stars
with a piece of candy. The candy dangles
from a rope (or many ropes), and how and
where you cut the rope affects its height
and ability to sway into other objects (like
stars. Or afrog’s mouth). You'll figure it out;
trust us. And you won't stop playing, either.

EVERNOTE Evernote is designed to

be the digital archive of your vari-
ous “notes to self"—as well as any other
documents, images, and other such at-
tachments you want to keep tabs on. The
Windows 8 app (in preview) only accepts
text notes right now, but it does synchro-
nize these with any other device you've in-
stalled Evernote on. And you can still view
other elements (like pictures) that you've
placed into notes using other devices; you
just can’t put them there yourself on Win-
dows 8.

CoO0KBOOK Cookbook is a perfectly

designed application for Windows
8's Metro Ul. It delivers just enough useful
information (recipes and cooking instruc-
tions) without seeming sparse. It displays
adequate illustrations of the food you're
trying to make without turning the app into
one giant picture and caption combination
after another. Our only qualm is a big one:
No search. Hopefully a big fat tie-in to Win-

iHEoBpQon
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dows 8's type-anything-in-Metro search
tool makes its way to this app—otherwise,
it's just a tad under-flavored.
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o NEWS REPUBLIC Like many apps

gracing the Consumer Preview of
Windows 8, News Republic shows a lot
of promise, but it's not quite up to the
standards one can enjoy from other apps
on, say, one’s tablet PC—in other words,
it's no Pulse or Flipboard. But as a fairly
nondescript news reader, News Repub-
lic performs well. Adding new topics you
want to follow is as easy as searching
for them using Metro’s app-contextual
search. And once you have your favorites
set up, you need merely click into each
category to see what the news of the
hour happens to be.

e SIGFIG Although we're slightly an-
noyed that we have to first register
for an account to use this stock market-
watching application, it makes complete
sense once you see the power of SigFig
in action.

Connect your brokerage account
to the app, and you'll get easy access

to your portfolio via Windows' Metro
Ul—and more importantly, statistics
and graphics related to your portfolio’s
performance.

While we'd love to also be able to
research potential purchases via the
app—or even make these sells and buys
within the app itself—SigFig doesn’t
disappoint when it comes to presenting
key financial information in a digestible
(and pretty] fashion.

o GRANTOPHONE Sorry, Windows 8
desktop and laptop users, but we
had to throw at least one bone in this

brief app roundup to your touchscreen-
happy counterparts. Grantophone joins
the throngs of different apps on the vari-
ous smartphone markets that help you
make funny sounds with your device.
We're talking synthesized sounds that,
if combined together, could get you one
step closer to recreating your favorite

Daft Punk jam. To detail Grantophone's
multitude of settings would take the rest
of this article’s space.

o PIRATES LOVE DAISES It's not the
greatest tower defense game you'll
play, but it does have its enjoyable,
swashbuckling moments. Like all tower
defense games, you'll have no choice but
to continue playing once you've started
to build up your mighty pirate defenses.

e SLAPDASH PODCASTS Slapdash Pod-
casts is to audio broadcasts what
the aforementioned News Republic is to
articles.
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Future of Windows

Windows 9

will go from here

How do you predict the future? It's easy: There's going to be a
Windows ¢ in a few years—unless Microsoft pulls an Apple and
just goes with, “The New Windows,” or "Windows,” or something
like that. As for what might be inside Microsoft’s future operating
system, however, that’s a whole 'nother ballgame.

It's not that hard to get caught up in some childlike fantasy when asked
to predict the future path of Microsoft's main 0S. You know—Windows
9 will allow your desktop to transform into a giant robot, or Windows 9
will be an on-the-fly hybrid OS that transforms into a simpler version
of Metro for free-floating tablet devices and the full-fledged Windows 9
when these devices are connected to a dock/keyboard setup.

Honestly, we kind of like the robot idea.

But let’s get serious. What's likely to be the future direction of
Microsoft Windows? Even considering that the general consum-
er reaction to Windows 8—assuming it's not just a Band-Aid for
tablets while Microsoft devotes the core of its resources to a
completely revamped version of the 0S—will likely play a role in
what Microsoft decides to do within its big follow-up.

ONE OPERATING SYSTEM. PERIOD

Since one can’t mention Windows 8 without saying something about its
Metro Ul in the very next breath, here’s the first prediction: Metro is just
the beginning. The meeting ground, as it were. It feels as if Microsoft's
grand goalis to unify its devices under a single operating system, similar
to how there’s always one story written about Apple every three months
that suggests the company is on the verge of combining 0S X and iOS.

So what are the benefits of transforming Windows into a hardware-
agnostic platform? Easy: One look and feel for consumers, whether
they're using their next-generation Xbox consoles, PCs, smartphones,
or tablets. One development platform and unified APIs would allow
apps and features to cross over between devices without demanding a
huge chunk of developer resources. And, of course, apps could release
faster (if not simultaneously) on all devices—great news for those used
to waiting six months for a smartphone version of a new PC program to
hit. To borrow a phrase from the late Sun Microsystems: “Write once,
run anywhere.”

We can't foresee how Microsoft might balance the simplicity of its
Metro-style interface against the expansiveness of its classic Desktop
interface—currently a sore point for those playing with Microsoft's
squares for the first time. But we do think their roles will switch.

Microsoft will make Metro (or an equivalent tablet-style Ul) the
dominant measure of Windows 9, which will force the company to find
some way to make a simple interface complex when it's warranted.
Perhaps this will involve a tighter integration of Windows Explorer (et
al] within Metro, versus the cop-out “switchy interface” treatment of
Windows 9's predecessor 0S. Perhaps Microsoft will turn over a rock
and find a Jonathan Ive of software to make this difficult pairing possible.

IT'S JUST A SCREEN
Microsoft is going to do everything it can to pull devices together as tight-
ly as possible underneath the Windows 9 umbrella. Your tablet won't just

We hazard a few predictions about where Windows

be an independent product, for example. It'll interact with your primary
computer’s Windows 9 installation as if it were your primary (or second-
ary) monitor. It'll be your Xbox controller or Wii U-style helper interface.
It'll be your remote control—not just for interacting with other Windows
9 products, but the traffic cop for guiding data transfers and/or streams
to the other Windows 9 devices you own.

I'm not talking about some souped-up tricorder fantasy where you
can suddenly use your Xbox 720 to turn on your kitchen sink from three
miles away. But based on Microsoft's brief experiments with “one screen
for many purposes” in Windows 8, it's only fitting that the company
extends this philosophy to cover even more scenarios (and more devices)
with Windows 9. And maybe the company could even let consumers use
their Kinect 2 motion-trackers to shift between screens or send their
files flying around different devices.

THANKS, CLOUD. THANKS, VALVE

Another no-brainer: Windows 9 is going to be tied into the cloud. Just
how much, though, is the big question. At the very least, you can count on
deeper integration—perhaps even built directly into the filesystem—of
Microsoft's SkyDrive-based hosting.

The time is not far off when cloud-based storage won't be a separate
app you load within Windows or a folder you simply drop things into. It'll
just be. You'll still be able to keep certain apps and mission-critical files
on your desktop (for performance or security), but Windows' default
storage mindset will switch from the local to the ethereal. (Plus, this
would give Microsoft a way to upsell customers on virtual storage space
and permanently tie them into the Windows family forevermore. Ta-da!)

Now, how much crazier we get with the cloud is anyone’s guess. This
includes everything from behind-the-scenes backups of your entire
hard drive, to apps that run completely in the cloud and just require a
minimal hook within your OS to function, to the real biggie: a cloud-based
operating system. In the latter scenario—which would use techniques
Microsoft's been busy patenting—you’d download or physically install
just a small chunk of data required to actually boot an operating system.

The bulk of Windows 9 (or 10?) would live in the cloud—your device
would be akin to a terminal, which makes us wonder how we’'d approach
software such as games: Would these run in the cloud as well and just
stream an image to one’s device? What happens when one’s Internet
connection is slow, jittery, or nonexistent? Does that mean your OS goes
offline for good? Your videogame dude dies?

We could keep our heads in the hardware clouds all day long, if we'd
like. But at the very, very least, here’s hoping that future incarnations of
Windows adopt a Valve-like approach to software.

A “buy once, run anywhere” concept could allow a user to authen-
ticate into Windows 9 on any hardware device, and then just as easily
download and run apps he or she has previously purchased via the
Microsoft Store. Given just how app-centric Windows 8's Metro Ul has
become, it only makes sense to let users download (or stream) a Micro-
soft Office app, or a partner’s Adobe Photoshop app, for example. The
world is going digital distribution: Microsoft should, and will, embrace
its conveniences for end users. ()
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By Marco Chiappetta

11 DIY PROJECTS TO UNLEASH YOUR
GEAR'S HIDDEN POWER—FOR FREE!

practices that distinguish true power users from common folk.
System building is one. Component benchmarking certainly applies. As doesreligious
parts swapping. And then, of course, there's hardware hacking. Hacking, more than
anything else, exemplifies our ongoing quest for more—more performance, more
functionality, more power—because we're wringing this extra goodness from gear
we already own, using crafty methods and occasionally pushing the bounds of
practicality in the process; sometimes just for the heck (or should we say hack?) of it.
We know that GPUs and CPUs often have features disabled or dialed back in order
to fit a price point. We'll show you some nifty ways to access their hidden capabilities,
as well as some fixes for inherent flaws. We also know that our gear can be made
to do more than it was intended to with the help of third-party software, as you’ll
discover in our webcam and Roku projects. And if you want to make your smartphone
smarter, increase your Wi-Fi router’s range, or RAID your SSDs, we'll turn you on to
those tricks, too.
So what are you waiting for? Let’s get hacking!
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hardware hacks

After years of AMD hyping the Bulldozer mi-
croarchitecture for its supposed efficiencies,
the initial batch of Bulldozer-based AMD FX
Series processors arrived with a resound-
ing thud due to disappointing performance
and relatively high power consumption. But
amid all the fervor following the launch, many
enthusiasts seem to have missed the fact
that AMD’s current flagship FX-8150 is still
technically the fastest desktop processor
the company has released to date. Of course,
being the fastest processor in AMD’s line-
up doesn’t mean there isn't some frequency
headroom left under the hood. It turns out
that the Bulldozer-based AMD FX-8150 is a
pretty decent overclocker.

We all saw the reports of AMD’s Bulldozer
breaking overclocking records and earn-
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e AMD OverDrive real-time overclocking
and system-monitoring utility is a great
tool for tweaking the performance of a
Bulldozer-based system when used in
conjunction with the right motherboard.

AMD CORE
UNLOCKING:
UNLERSH
DOARMANT
CAU CORES
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ing a place in the Guinness World Records.
But those overclocks were performed with
liquid-helium cooling, binned chips, extreme
voltages, and only a single Bulldozer module
[two cores] enabled. Overclocking a retail-
ready processor with all of its cores enabled
using more traditional cooling methods is a
different story altogether. Luckily, not much
has changed with Bulldozer in the overclock-
ing department; the tried and true methods of
tweaking multipliers, voltages, and the Hy-
perTransport clock that worked with the Phe-
nom |l carry over to Bulldozer, as well.

We set out to see what kind of overclocks
were possible with an AMD FX-8150 using
a standard air-cooler and an AMD 990FX-
based Asus motherboard. Instead of using
the motherboard’s UEF| to overclock, though,
we turned to AMD’s OverDrive utility, which
lets users overclock from within Windows in
real-time without having to reboot and waste
time constantly restarting a system.

Because FX Series processors are “un-
locked,” their multipliers can be raised or
lowered to increase or decrease the CPU fre-
quency at will. Increasing or decreasing the
HT clock has the same effect, and pumping
more voltage into a chip will typically allow
for higher frequencies, as well, provided it is
adequately cooled.

The FX-8150 has a base clock of 3.6GHz,
which will dip down to 1.4GHz while idling.
When half (or fewer) of its cores are being uti-
lized, the FX-8150 is able to Turbo up to a peak
frequency of 4.2GHz. When all of its cores are
being fully utilized, the FX-8150 can Turbo up
to 3.9GHz. And while all of this is happening,
the processor’s voltage will fluctuate be-
tween approximately .85v and 1.36v. By dis-
abling Turbo, turning the voltage up beyond

IN THE EARLY STAGE of a processor architec-
ture’s lifetime, it is common for multicore
dies with nonfunctional cores to be har-
vested for use in lower-end products, while
fully functional dies end up at the high-end.
Over time, however, as manufacturing pro-
cesses mature and yield increases, there

are fewer and fewer dies with nonfunctional
elements to harvest. If there is stilldemand
for lower-cost processors, though, in lieu of
expending engineering resources design-
ing a new, cheaper-to-produce core, chip
makers like AMD will often disable perfect-
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1.4v, and cranking up the CPU multiplier with
AMD's OverDrive utility, all of the cores on the
chip can run at even faster speeds and offer
much better overall performance.

How much faster the FX-8150 will run
varies from chip to chip, but we found that at
1.4125v, our CPU could reliably hit 4.41GHz
(22x multiplier x 200MHz HT clock]. At fre-
quencies any higher at that voltage, the test
bed was unstable, and pumping upwards
of 1.5v into a 32nm chip with air cooling isn't
ideal. To hit 4.41GHz, we simply launched
OverDrive, chose Advanced mode, disabled
Turbo, and moved the CPU multiplier and
voltage sliders as necessary. Please note that
the CPU settings in your BIOS/UEFI should
be set to Auto should you want to experiment
with OverDrive.

When running at 4.41GHz, the FX-8150 of-
fered up a Cinebench R11.5 score of 7.31, an
increase of 1.3 points, or 21.6 percent, over
the stock score of 6.01. And its temperature
peaked at only 71 C. That kind of performance
boost won't allow the FX-8150 to overtake
many of Intel's faster chips, but it's a huge
gain nonetheless and one that's easily ob-
tained using OverDrive.

ly good cores in an existing CPU design to
satiate the market.

Such is the case with a number of chipsin
AMD’s aging Phenom Il product line. After
yearsin production,yields are high on quad-
core versions of the chip, but there is still a
relatively large demand for cheaper, dual-
and triple-core Phenom Il processors. As
such, many of those dual- and triple-core
chips have additional cores on-die that are
functional, but dormant. Manufacturers of
enthusiast class motherboards, however,
have devised BIOS/UEFI-level tricks to un-




Intel’s Sandy Bridge-E is a beast of a micro-
architecture. It takes many of the good things
about the already awesome Sandy Bridge and
vastly expands upon them. Whereas Sandy
Bridge-based processors sport up to four
cores, 16 lanes of integrated PCle 2.0 connec-
tivity, dual-channel memory controllers, and
8MB of shared L3 cache, Sandy Bridge-E fea-
tures eight cores, 40 lanes of PCle 3.0-class
connectivity, quad-channel memory, and up
to 20MB of shared L3. We should point out,
though, that current SNB-E based desktop
processors have only four or six cores en-
abled and up to 15MB of shared L3.

The sum of SNB-E’s parts results in the
fastest desktop processors Intel has released
to date. Of course, there’s always some room
for improvement with a little overclocking.
Unfortunately, SNB-E inherited one of SNB’s
undesirable traits, as well—a finicky BCLK, or
base clock. Like original Sandy Bridge-based
parts, Sandy Bridge-E processors offer lim-
ited flexibility for overclocking when using
BCLK manipulation. Users who want to alter
CPU and memory frequencies via the BCLK
are limited to justa few MHz in either direction
(approximately 3-5MHz). With Sandy Bridge-
E, however, two new BCLK multiples (125MHz
and 166MHz) are also available that were not
with Sandy Bridge, so there is some fun to be
had there. Like K-Series SKUs, though, Core
i7 Extreme Editions are fully unlocked, mean-
ing CPU, Turbo, and memory clocks can all be
adjusted by using different multipliers.

When overclocking SNB-E chips, power
and cooling considerations are paramount.
Running at its stock 3.3-3.9GHz speeds, the
Core i7-3960X is rated for 130W, but power
consumption and heat output increase sub-
stantially when the chip is overclocked. With

lock those cores and turn cheap processors
into something much more powerful.
Unlocking cores is very easy, provided
you've got the right CPU and motherboard
combo. Asus, Gigabyte, MSI, and other
motherboard makers all offer Socket AM3/
AM3+ boards with core unlocking capabili-

ties (the boards require a SB7x0 or newer
south bridge with Advanced Clock Calibra-
tion). As for the processors, many Phenom
11 X2, Phenom Il X3, and Athlon Il X3 chips
are unlockable. Although not guaranteed,
processors from newer batches should

that in mind, Intel and its motherboard part-
ners have incorporated options to dynami-
cally increase voltages when necessary and
specify peak current thresholds. These new
options and SNB-E’s more demanding power
and heat considerations make the overclock-
ing process somewhat more complex, but if
you don't feel like tinkering much and have a
good cooler and PSU, playing with voltages
and multipliers are all that is necessary to
achieve some monster overclocks with SNB-
E. We should also point out that although op-
tions are available to disable SpeedStep and
various C states, overclocking SNB-E only re-
quires finding the right combination of BCLK,
voltage, and maximum Turbo frequencies. By
altering those options alone and not messing
with SpeedStep or C states, the processor
can still throttle down while idle to minimize
power consumption and temperatures.

To give you some examples, most SNB-
E-based processors can achieve 4.5GHz
with decent air or liquid cooling. A large per-
centage of the chips can do 4.6GHz to 4.7GHz
with minimal effort, and 4.8GHz should be
doable with the right voltage (1.4v to 1.5v)
and high-end cooling. 5GHz-plus should
also be possible with select chips and more
exotic cooling.

We did some overclocking with a Core i7-
3960X Extreme Edition processor and Cooler
Master Hyper 212 cooler with the excellent
UEFI utility on the Asus P9X79 Deluxe mother-
board and were able to push our particular chip
to 4.75GHz. We achieved that speed using a
125MHz BCLK strap and a peak all-core Turbo
multiplier of 38 (125MHz x 38] with a peak volt-
age of 1.425v. At that speed and voltage, how-
ever, we were pushing the limits of the cooler—
the processor would approach the 90 C mark

have no trouble being unlocked. If you've
got one of these processors, do a quick
search to see if others have had success
with it—most likely they have.

To actually perform the unlock requires
nothing more than entering the BIOS/UEFI,
heading into the Advanced CPU configura-
tion menu and enabling Core Unlocking or
ACC (or whatever the motherboard manu-
facturer has called the setting). Keep in
mind, though, should your chip unlock with-
out incident, it may require increased cool-
ing to deal with the additional active cores.

after extended periods of sustained load, and at
91 C, SNB-E-based chips will begin to throttle.

With the processor overclocked to
4.75GHz, the Core i7-3960X Extreme Edition’s
Cinebench 11.5 score jumped from 10.51
(stock frequencies) to 13.99 (overclocked fre-
quencyl, an increase of 33.1 percent. Not a
bad performance boost for simply altering a
few settings in our motherboard’s UEF| utility.

The UEFI utility on Asus’ P9X79 Deluxe
motherboard allowed us to take our Sandy
Bridge-E based Core i7-3960X to 4.75GHz by

altering only a few options in the Ai Tweaker menu.

Advanced

LS wed\ CPU Core OnVOff Furction >
T ST

A simple flip of a switch within the Asus CrossHair V

Formula motherboard’s UEFI can unlock dormant cores on

some AMD dual- and triple-core processors, resulting in
significant multithreaded performance improvements.
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We have had the opportunity to evaluate
a number of AMD Radeon HD 6900 series
cards since their release. For the most
part, the cards have been well-built and
stellar overall performers. A small num-
ber, however, have suffered from minor
cooling-related issues that can have an
adverse effect on GPU temperatures. The
issues have never caused any instability
or major problems to speak of, but reme-
dying them will lower operating tempera-
tures, which in turn canresultin a quieter,
more overclockable card.

On the backside of reference Radeon
HD 6900 series cards, there is a metal re-
tention/spring plate that secures the GPU
heatsink in place and applies constant
pressure to ensure good contact with the
chip. On occasion, that spring plate hasn't
been fully tightened or was slightly bent to
the point where it wasn’t applying optimal
pressure. While disassembling cards to
fix the issue, we've also found that some
Radeon HD 6900 series cards have had
way too much thermal paste applied to
their GPUs. Ideally, only a small amount
of thermal interface material should be
used to facilitate heat transfer from a
chip to a heatsink; a paper-thin amount is
all that is necessary. But on many of the
Radeons we've disassembled, there has
been so much thermal paste installed that
more has oozed out from the sides of the
GPU die than is actually necessary in the
first place. And having too much thermal
paste applied to a chip can actually hinder
cooling performance.

To ensure that an affected Radeon HD
6900 series card is optimally cooled by the
stock heatsink, there are a few steps you
need to take.

semble a reference Radeon HD 6900

I DISASSEMBLE THE CARD To disas-
series card, first remove all of the
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MOD YbUR RADEON HD
6900 GPU'S COOLING

screws on the backside of the PCB that
hold the rear stiffening plate in place,
and then remove the plate. Then remove
the two screws at the top of the case
bracket above the MiniDP ports. Next,
remove the four screws holding the heat-
sink’s spring plate in place [image A]. At
this point, gently rock the entire cooler
assembly and pull it away from the PCB,
being careful not to yank the wires for
the fan out of their connector. Once the
cooler is loose, unplug the fan connector
and set the cooler aside. Be careful not to
remove any of the sticky thermal pads on
the memory chips.

the card disassembled, you'll want

to clean off the old thermal paste
(image B). Use some isopropyl alcohol (or
other cleaner safe for electronic circuits)
to carefully clean all of the stock thermal
paste from the GPU and heatsink’s base.
Then apply a very thin layer of quality
thermal paste to the GPU; the smallest
amount necessary to cover the chip is all
that should be used.

RE-ATTACH AND ADEQUATELY

TIGHTEN SPRING PLATE

Now the cooler can be rein-
stalled, but before re-attaching the
spring plate make sure it is not bent
or deformed in any way, and add a few
thin shims to raise it slightly from the
PCB and increase the spring pres-
sure. Keep the shims very thin so as
not to damage the GPU—we cut up an
old rewards card from the supermar-
ket. Stick the shims to the rubber pads
on the underside of the spring plate
limage C) and then put it in place and
tighten the screws in a crisscross pat-
tern. Then reinstall the backplate and
you're ready to test.

2 RE-APPLY THERMAL PASTE With

The cooling on our project card was
definitely improved. Before touching
it, the GPU on our 6970 idled at 44 C
and peaked at about 82 C. After the
mod, the GPU’s idle temp remained
steady at 41 C. Peak temps still hit 82
C because the cooleris throttled based
on load, but it took somewhat longer to
hit the peak, and the card seemed to
cool down faster, too.
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MSI’s Afterburner GPU monitoring and
performance-tuning utility can be used to

tweak and overclock numerous graphics
Nvidia's GeForce GTX 560 Ti, which is

based on the company’s mainstream
GF114 GPU, has proven to be quite a ca-
pable graphics card in its price segment.
To prevent the card from being too fast
and potentially encroaching on the more
expensive GeForce GTX 570's territory,
however, Nvidia had to delicately balance
the 560 Ti's features and performance.
The GeForce GTX 570 is powered by a
pared-down version of the much more
expensive GF110 GPU—to cannibalize
its sales would be bad for Nvidia and its
board partners, indeed.

With the right tools and a bit of ex-
perimenting, it's easily possible to sig-
nificantly boost the performance of the
more affordable GeForce GTX 560 Ti. The
MSI Afterburner GPU tuning utility, for ex-
ample, gives users the ability to not only
overclock their GeForce GTX 560 Ti cards
(and many other graphics cards, as well],
but also alter fan speeds and GPU volt-
ages for even more extreme overclocks.

To illustrate just how much perfor-
mance is left under the GeForce GTX
560 Ti's hood, we grabbed MSI's already
factory-overclocked GeForce GTX 560 Ti
Twin Frozr Il card and did some tweaking
with Afterburner. The first steps in the
process are obviously downloading and
installing Afterburner. We recommend
downloading the latest beta build avail-
able at bit.ly/3f5il3 to ensure the broadest
compatibility. It wasn’t until Afterburner
v2.2.0 beta 9 that the 560 Ti was even sup-
ported, so if you've got a newer graphics
card, using the latest beta is the way to go.

After downloading and installing After-
burner, launchit. Asimple menuwith afew
sliders and hardware monitoring informa-
tion will open. You could begin overclock-
ing right away, but there are some hidden
options that you need to enable in order to
unlock the full potential of the app. At the
lower corner of the main window, click the
Settings button. A new window will open
with a number of options available; tick
the Unlock Voltage Control and Unlock
Voltage Monitoring options and then click
OK. Then close and re-open Afterburner
and the voltage monitor and voltage con-
trol sliders should be available.

cards, not just those built by MSI.
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Our particular MSI GeForce GTX 560 Ti
Twin Frozr Il started with a core voltage
of 1000mV, or 1v (although it was reported
at .95v in the voltage monitor), an 880MHz
GPU clock with 1,760MHz shaders and
2,500MHz GDDR5 memory. (The actual
memory clock was 1,050MHz with an ef-
fective data rate of 4.2Gb/s. Afterburner
reports DDR speeds.] Like a CPU, pump-
ing more voltage into a GPU should allow
for higher frequencies—within reason—
provided the GPU has adequate cooling.
Without modding a card’s cooler, however,
cranking up the voltage beyond about 5-9
percent isn’t advisable. The Twin Frozr Il
cooler from MSl is fairly capable, though,
and the card has a robust voltage regu-
lator module, so we were confident we
could push our particular card much fur-
ther than stock.

Without tweaking our card’'s GPU core
voltage, its GPU could hit 9%40MHz with de-
cent stability. Increasing the GPU’s core
voltage to 1.087v, however, allowed us to

push the GPU all the way up to 992MHz,
an increase of 112MHz (12.7 percent) over
stock and 170MHz (20.6 percent] over
Nvidia's reference spec for the 560 Ti.
Just for giggles, we also increased the
memory clock to 2,16TMHz, but didn't
have much success beyond that number.
The fan speed was maxed out to ensure
the lowest possible temps.

Our tweaking was well worth the ef-
fort. The stock MSI 560 Ti Twin Frozr
Il offered up 25fps and a score of 629 in
the Unigine Heaven 2.5 benchmark and
32.2fps in Alien vs. Predator.* At its over-
clocked frequencies, though, the card
managed 26.9fps and a score of 681 in
Unigine Heaven and 34.6fps in AvP, in-
creases of 8.2 percent and 7.5 percent,
respectively. Not bad for doing little more
than downloading a free utility and turn-
ing a few knobs.

* Benchmarks were run at 1920x1200 with 4xAA and maximum
tessellation enabled.

OVERCLOCKED, THE
CARD SAW AN 8.2

PERCENT IMPROVEMENT
IN UNIGINE HEAVEN
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USE NIBITOR TO
MOD A GEFORCE
CARD'S BIOS

Although many GeForce-based graphics-
card attributes can be altered using readily
available applications, or even driver control
panels, some hardcore modders prefer to edit
acard’s BIOS to eliminate the hassle of manu-
ally dialing in settings after updating drivers
or moving a card from system to system.

Modding a GeForce card’s BIOS re-
quires a few utilities, namely GPU-Z,
NiBiTor, and NVFlash (all of which can
be downloaded at www.mvktech.net and
www.techpowerup.com).

Technically, GPU-Z isn’t an absolute
necessity, but since NiBiTor has issues
extracting BIOS files on some Windows
b4-bit systems, GPU-Z can come in handy.
GPU-Z is used to extract and save a card’s
original BIOS, NiBiTor to edit BIOS val-
ues, and NVFlash to flash the tweaked
BIOS onto the card being modded. Be-
fore performing a GPU BIOS mod, a quick

ATI Radeon HD 5800 Series
GPU Cypress

40nm Die Size
Sep 23, 2009 Transistors

BIOS Version |  012.011.000.006.034528 (113C00201-100) o
|| Device D | 1002-6839  Subvendor| XFX Pine Group (1682)
‘ ROPs 2 Bus Interface | PCHE 20x16 @x1620 7
: Shaders 1440 Unified DirsctX Support | 11.0/ SM5.0
Puel Filrate | 23.2GPiel/s  Texture Filate |  52.2 GTexel/s
Memory Type GDDRS Bus Width 256 B
| Memory Size 1024 MB Bandwidth |  128.0GB/s
| Driver Version atiumdag 8.850.0.0 / Win7 64
| GPUCiock | 725MHz  Memory | 1000 MHz
Defaut Clock | 725MHz  Memory | 1000 MHz
| ATICrossFire Disabled

|  Computing [ |OpenCL ["|CUDA |

| ATI Radeon HD 5800 Series

z)

GPU-Z is a handy tool when you're curious about the
low-level architecture of the GPU at the heart of your

bright, shiny, and new videocard.
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disclaimer is in order. A bad
flash or incorrect setting can
render a graphics card unus-
able. In the event of a problem, in-
stalling a second card in a system can be
used to restore the other card, but tread
lightly and only change values you're con-
fident will work.

To mod a GeForce’s BIOS, fire up GPU-Z
and click the button next to the BIOS version
listing to extract and save the card’s original
BIOS. Make a backup copy in case there’s
trouble later, and then open the original file
in NiBiTor. If the GeForce in question is from
the pre-Fermi days, frequencies, voltages,
and other options can be changed easily right
on the main window’s various tabs. If you've
got a Fermi-based GeForce, however, go to
the Tools menu and choose Fermi Clocks and
Fermi Voltages to alter either [min and max
fan speeds can still be altered in the main in-
terface). The frequency
and voltage fields are
rather cryptic for Fermi
cards, though, so be
sure to consult the ora-
cle, i.e. Google, to know
which to alter for your
particular card, or try
another utility called
FermibiosCalculator

[ Cose |

[bit.ly/rgb29t) to go it alone.

Once you've got the BIOS values tweaked
to your liking, save the BIOS file in NiBiTor,
copy it to a bootable disk along with NVFlash,
flash the modded BIOS to your card, and
you're done.

Flo C e \Gi T es\Desktop'Wt som
Device  Nade POE SP06TX v 7
BI08 Veaon 7010120070
Vendor EVGA -
Dwe 20070
Product  GF110 Bod - 12610005

Chhosters viokages | Adv, tefo | Tings | Tepeaurns | oot Semmgs

Lo Shader Meencny

Remenber | Always keop a cloan backup of yous oA 1105
2 Have 2 PO cand ot hand 1o Hash @ thangs on swomg
3 Probably not evory BIUS will be read comectly

You do all modifications at your own risk!

The Nvidia BIOS editor NiBiTor can be
used to alter the BIOS settings on a
wide array of GeForce graphics cards.

FermiCalculator is a good tool for those
who really want to get into the nitty-
gritty of GPU overclocking.



RAID SOLID-STATE DRIVES
FOR PEAK PERFORMANCE

Solid-state drives are hot commodities
for enthusiasts looking to squeeze every
bit of performance from their systems.
While even a single, midrange solid-state
drive is a huge upgrade over a standard
hard drive, RAID-ing two (or more] SSDs
can result in truly extreme performance.
A pair of modern SSDs running in RAID
0, for example, can silently offer upward
of 1GB/s of read bandwidth, with similar
writes and nearly nonexistent access la-
tency. That's something no array of hard
drives could even muster.

Configuring a group of solid-state
drives in RAID is no different than doing
the same with standard hard drives. We
used an Intel X79 Express-based moth-
erboard from Asus for this endeavor, but
the process is similar for a wide range of
boards and chipsets.

With the SSDs connected to the RAID-
capable ports on your motherboard (or
RAID controller card], power up the sys-
tem and enter its BIOS or UEFI. Then

head into the advanced configuration or
integrated peripherals menu and find the
SATA configuration option. Once there, set
the SATA ports for RAID mode, then save
the changes and exit the BIOS / UEFI.

On the next boot, you should see a
prompt at some point after the POST in
which you can enter the RAID configu-
ration menu / option ROM (on our Intel-
based system, we had to press Ctrl+l].
Enter the option ROM and you’'ll see a
handful of menu items. First you'll have
to select the drives to include in the ar-
ray and create the volume. Once created,
you'll then have to give the volume a name
and choose the RAID mode—we chose
RAID 0 for its high-performance char-
acteristics. Then you’ll have to choose a
stripe size (Intel recommends 128K for
RAID 0] and finally set the total capacity
of the RAID volume. Save the settings, exit
the option ROM, and that's it.

Keep in mind that you'll also need to
install the correct drivers for your OS to

Intel(R) Rapld Storage Yechnology enterprise -

SATA Option RO
Copyright(C) 2683-11 Inte] Corporation. All Rights Re
l N }

Name: Voleme®

RAID Level: RAIDG(Stripe)
Disks Select Disks

Strip Size: 126K8

Capacity: N 2

Create Volume

The default value indicates the maximum capacity using thd
disks. Entering a lower capacity allows you to create a
volume on these disks

[TiiChange  [TABR)-Mext [ESC)-Previous Mewu [ENTER]-

Configuring RAID on an Intel-based
motherboard requires little more than
entering the option ROM and working
through some simple menus. AMD,
Marvell, and other RAID controllers can
be configured in a similar fashion, as well.

properly detect the array. And that Trim—
an important feature of SSDs that helps
maintain long-term performance—is not
supported in RAID, but the idle garbage-
collection algorithms available in newer
SSDs will still work.

USE A WEBCAM AS A I
SECURITY CAMERA WITH
OBJECT RECOGNITION

Boring video conferences and subpar fa-
cial recognition may have been the only
jobs some webcams were good for, but
when paired with the right software, a
webcam can be transformed into a pow-
erful security tool.
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Vitamin D Video can transform a lowly webcam
into a powerful security camera with object

recognition.

The process is straightforward, too.
First, make sure your webcam is con-
nected to your PC or network, its drivers
are installed, and the cam is operation-
al. Then download and install Vitamin D
Video [www.vitamindinc.com). The app is
free for single camera installations and

is available for both Mac 0S X and

™ Windows.

= Once you launch the app, a Cam-

era Setup configuration wizard will
open [if the wizard doesn’t open,
the configuration can be completed
by accessing the Tools menu and
selecting Add Cameral. From the
Camera Type drop-down choose
your camera type (either Network
IP camera, or USB / Built-In), and
then from the Camera drop-down
select the specific camera you'd
like to use; then click Next. Vitamin
D will test the camera connection.
If all is well, click the Next button;
if not, ensure that your webcam
is working. On the subsequent

screen, give the camera location a name
(e.g., Office, Front Door, etc.], click Next
again, and then click Finish to complete
the initial phase of the setup process.

At this point, Vitamin D is capable of
capturing video, but a few more tweaks
will exploit some of the app’s more pow-
erful features. First, go to the Tools
menu, select Options, and in the Op-
tions menu click the Move Video button
to specify a directory other than the de-
fault option in which to save your videos.
Then switch from the Preview pane to the
Search pane by clicking the spyglass at
the upper-Lleft of the interface, and click
the + button to define some rules. The
app can track moving objects or specific
shapes and distinguish between cars
and people, for example, or even capture
objects as they pass through specified
thresholds. Once you've got your rules
set up, switch on your camera in the
app, and it’ll capture video as long as the
camera is connected.
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SUPERCHARGE YOUR
ANDROID SMARTPHONE

Over the last few years, as smartphones
have gotten more powerful and prolific,
wireless carriers have begun polluting
them with more and more bloatware, not
to mention abhorrent software like Car-
rier 1Q. Perhaps it's the unwanted soft-
ware or the common enthusiast trait of
craving total control over our devices, but
rooting or jailbreaking smartphones and
flashing custom firmware, aka ROMs,
has become increasingly more popular.
Not only can flashing a smartphone with
a custom ROM eliminate objectionable
bloatware, it can also add new features
(like Wi-Fi tethering], and potentially in-
crease performance.

The process of flashing a custom ROM
to a smartphone is far from universal. In
fact, there can sometimes be multiple
methods for flashing a single phone. But
there are some common threads among
the myriad devices. Usually, you'll have
to obtain root access, somehow set the
phone to accept downloads, use some
sort of utility to flash a custom recovery
image, and then from within the recovery
image, flash the new ROM.

To demonstrate the process, we
used a fairly new Samsung Galaxy S Il
i727 Skyrocket and an alpha build of
the excellent CyanogenMod firmware
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(www.cyanogenmod.com). For specif-
ics regarding your particular phone,
we suggest perusing the forums at the
smartphone-enthusiast website xda-
developers (www.xda-developers.com],
which has the goods on virtually all of
the popular smartphones available.

DOWNLOAD MODE To flash the SG-

Sl Skyrocket, we first must grab all
of the necessary files, which consist of
0din v1.85, USB drivers for the SGSII,
the custom CWM recovery image, and
the alpha build of CyanogenMod—all of
which are linked in the Skyrocket sub-
forum on the xda-developers site. With
all of the files in hand, we next have to
put our phone in download mode. To do
so,we have to shut the phone off [remove
and then reinsert the battery to be sure)
and then hold down both the Volume
Up and Volume Down buttons, while si-
multaneously plugging in its USB cable
(the other end of which is plugged into
a Windows 7 system). Once in download
mode, we release the buttons and then
hit the Volume Up button one more time
to bypass an onscreen warning message
and continue on. Next, we install the
USB drivers for the phone and once the
phone is properly detected by Windows,
we fire up Odin. If your phoneis in down-
load mode and its drivers are correctly
installed, Odin should identify a device
on a virtual com port. Here, our Sam-
sung Galaxy S 11i727 Skyrocket is identi-
fied as device 0 on COM5 [image AJ.

FLASH THE RECOVERY IMAGE
2 With the proper drivers installed

and the phone plugged in, Odin
immediately recognizes the device and
is ready to flash the new recovery im-
age. Odin is capable of flashing boot-
loaders, recovery images, modems, and
some carrier-specific files. For our pur-
poses, we only need to flash the recov-
ery image. To flash the recovery image,
we tick the field in Odin labeled PDA and
then browse to the CWM recovery image
file we had downloaded. With the file se-
lected, we click Start and Odin does the
rest. A few moments later the recovery
image with CWM is flashed to the phone
(image B).

I GATHER FILES AND SET PHONE TO

o

Android+5L

See all your apps.
Touch the Launcher icon

FLASH THE CYANOGENMOD IM-
3 AGE With the CWM recovery im-

age installed, we're ready to
flash CyanogenMod. First, we power the
phone off again and remove the phone’s
MicroSD card. We then copy the Cyano-
genMod image to the MicroSD card, re-
insert it into the phone, and enter CWM
by holding both the Volume Up and Vol-
ume Down buttons and simultaneously
pressing and holding the power button
until the Samsung logo flashes twice on
screen. Once in CWM, we clear all of the
phone’s caches and user data, and follow
the onscreen menus to select and flash
the CyanogenMod image. Upon restart-
ing the phone, we are done [image C].




STREAM PERSONAL

MEDIA TO A ROKU

The various Roku set-top devices are
some slick pieces of hardware. The dimin-
utive boxes are affordable and allow us-
ers to stream a plethora of digital content.
As cool as many of the channels on the
Roku are, though, not being able to eas-
ily stream content from a home network
out of the box is somewhat disappointing.
Many of us have amassed huge collec-
tions of digital media, after all; being able
to stream that media from our PCstoa TV
with a sub-$100 box the size of a Klondike
bar would be handy, indeed.

There is a way to stream personal files
to a Roku, however. It's a bit of a pain to
configure and costs a few bucks, butin the
end it's worth it. By installing the Roksbox
channel to your Roku (30 days free, $15
lifetime), strategically arranging your files
with a specific directory structure, and
setting up what's essentially a web server,
Roksbox will allow you to “tune in” to your
own personal channel.

Before we explain how to use Roksbox
with your Roku, we're going to assume
you've already got your device up and run-
ning and have an account registered on the
Roku site. If so, head on over to the Roks-
box site (www.roksbox.com) and click the
link at the lower-left labeled “"Add Roks-
box Channel to Your Roku Player.” You'll be
taken to a new page and presented with a
personalized URL that, when clicked, will
take you to the Roku site and add the chan-
nel to your selections. Please note: It can
take a few minutes (sometimes longer)
for the channel to appear in your Roku's
interface after being added, so be patient.
Once the Roksbox channel is listed in your
selections, go to the channel store on the
Roku player and select Roksbox.

With the Roksbox channel installed,
the next step is to organize your me-
dia with a folder structure Roksbox can
handle. By default, the channel looks for
videos, music, and image files in your Vid-
eos, Music, and Photos directories. Cre-
ate a folder with any name you like (we
chose D:\media\] on the machine that’ll
be serving the files. Inside it, create the
Videos, Music, and Photos directories,
and copy your media into the folders.
Keep in mind, the Roku will only stream
MP4 (H.264), MOV (H.264), and WMV/ASF
(WMV9/VC-1] video files, AAC and MP3
audio, and JPG and PNG images. MKV

Roksbox gives users the ability to stream their own personal

content to the Roku player, provided the files are stored on a
network-accessible PC and are of the correct format.

Change Web Server Address @

Admin | Media Settings

hange Media Root Folder
Change Media Information

Finish

files are supported only through the local
USB port on the Roku.

The next step is to set up the web server.
Windows 7 systems have IIS 7.5 built in; it
just has to be enabled. If you prefer to use a
different web server, Mongoose or Apache,
for example, those will work, too. Our me-
diawas on aWindows machine, so we stuck
with 1IS. To enable 1IS on Windows 7, click
your Start button and type Windows Fea-
tures into the search field. The Windows
Features menu will open. Init, tick Internet
Information Services and then tunnel down
in the menu and also tick Basic Authentica-
tion. Then click OK and IIS will be installed.
Note, if you have a firewall enabled, exclude
IIS so traffic can pass through on port 80.
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All of the web server’s options can

be configured through the 1IS Manger
utility, which is available under
Administrative Tools after enabling the
feature in Windows.

Next, head into Administrative Tools
(go to Control Panel, then System and
Security] and launch Internet Informa-
tion Services (lIS] Manager. When the
IIS menu opens, select Default Web Site
from the Connections menu, and then
click Advanced Settings in the Actions
menu. In the window that opens, alter
the Physical Path option so that it points
to the directory where your media was
copied and click OK. Then double-click
Directory Browsing in the IIS window and
enable it. Next, double-click MIME Types
and add the MP4 extension, with the type
“video/mpeg.”

The last three steps are to enable Ba-
sic Authentication, disable Anonymous
Authentication, and to create a user name
with password (if you don’t already have
one] for login. Select Default Web Site
from the Connections menu again and
double-click Authentication; you can en-
able Basic Authentication and disable
Anonymous Authentication from there.
Once done, close |IS manager and create
a new user account if necessary.

With the web server configured, head
into the Roksbox settings on your Roku
and point it to the IP address of your
server. It'll ask for login credentials, and
if all is well, you'll then be able to browse
the files in the Videos, Music, and Photos
directories and stream away. Should you
run into any issues, there is an extensive
step-by-step How To guide available on
the Roksbox site. ()
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hardware hacks

|
NTE THE
REAL UPGRADE

Firmware tweaks and repositioning a
wireless access point or router can only
do so much to improve wireless perfor-
mance and reception. To take wireless
performance to the next level requires
upgrading the router’s antennas.

Wi-Fi antennas come in all shapes
and sizes, from corner and window
mounts, to elongated pole mounts, in-
door and outdoor models, and simple
replacement rubber-duckies. All of the
antennas, however, will typically fall
within one of two categories: directional
or omnidirectional. The vast majority
of antennas included with virtually all
commercially available routers and ac-
cess points (if it has external antennas)
are omnidirectional, which is to say they
transmit and receive wireless signals
from all directions. Conversely, direc-
tional antennas better receive and focus
transmitted signals in a single direction.
Wi-Fiantennas will also carry some sort
of dBi rating, which is a measure of the
antenna’s gain. Higher-gain antennas
typically offer longer range and better
performance over a given distance in
comparison to lower-gain antennas.

Which antenna is best suited to a par-
ticular application will be determined by
the environment and positioning of the
router or AP. A centrally located router
in a relatively open area that’s servic-
ing systems all around it, for example,
would be best served by a high-gain om-
nidirectional antenna. A router sitting
in the corner of a building, which has to
transmit a signal to the opposite corner,
would benefit from the focused signal
of a directional antenna pointed in the
proper direction.

Whichever antenna option is best for
your setup, one thing is certain: Replac-
ing the basic antennas that come in-
cluded with most routers with high-gain
alternatives will result in an immediate
and noticeable improve-
ment in signal quality
and range, which ulti-
mately improves per-
formance, as well.

High-gain directional
antennasarea
surefire way to
improve wireless
performance, signal
quality, and coverage.
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We have explained how to install and
use open-source firmware such as
DD-WRT (www.dd-wrt.com]) and To-
mato (www.polarcloud.com) onwireless
broadband routers on multiple occasions,
so we won't go in-depth on the topic again
here. Suffice it to say that using open-
source firmware can enhance the perfor-
mance and stability of a wireless network,
enable a number of useful features, and
give users a level of control that's unheard
of with the stock, bare-bones firmware in-
cluded with many routers.

Simply installing open-source firmware
isn’t enough to fully optimize your wireless
connection, however. It's a key component
to a fast, stable wireless network, yes. But
there are changes to the default settings
within the firmware and commonsense
environmental tweaks you can make that
all incrementally enhance overall perfor-
mance. Within the advanced wireless con-
figuration menus in DD-WRT, for example,
there is a setting labeled TX Power, which
alters the transmit power of the router.
Increase the value in the TX Power field
and—you guessed it—the router will trans-
mit a stronger, farther-reaching signal.
There are some caveats to altering the TX
Power value, though. First off, increasing
the value too much can fry the router’s ra-
dio, so do some research to find the optimal
value for your particular router. Although
the default value
(usually between
40mW and 71mW]
may seem low when
a maximum value of
251TmW is available,
cranking things up
to the maximum is
not advisable. Exces-
sively high TX Power
values can not only
damage the router’s
radio, but will also
introduce unwanted
electrical noise and
instability. We'd rec-
ommend increasing
the TX Power by only %
a couple percentage it
points for a small :
boost in output. If
you've got a device
that sits on the fringe
of your wireless net-

ddwrt.
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work, a small bump in TX Power may be
enough to rope it in with a stronger signal—
provided its range isn't limited by its own
capabilities.

Another firmware tweak to consider is
disabling unneeded wireless modes. If all
you've got are N-mode capable devices on
the network, there’s no need to enable B and
G modes, which can drag down peak per-
formance. We also recommend scanning
your environment with a utility like inSSIDer
(www.metageek.net) to see which wireless
channel has the least amount of traffic, and
configuring the router to use that channel.

Using a commonsense approach to your
router’s positioning can also have a huge
impact on wireless performance. It's best
to keep other wireless devices that may
use similar frequency bands, like cordless
phones, as far away from the router as pos-
sible to minimize the chance of interfer-
ence. Microwave ovens are also notorious
for interfering with Wi-Fi signals. Finally, if
possible, position your routerin as central a
location as possible if you've got to service
a large area. Most routers ship with omni-
directional antennas that transmit signals
in all directions, so it's best to minimize
the distance between the router and any
devices that are going to connect to it. The
ideal way to do that is to (obviously) make
the router the central point between all of
your wireless devices.

Open-source firmware like DD-WRT gives users the ability to
boost the transmit power on many popular wireless routers,

which can help increase their range.
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LENGTH OF TIME: 2 HOURS

THE MISSION We've built our fair share of home theater PCs in
the past, with all sorts of different use cases in mind. Our Au-
gust 2010 HTPC was a stunner built for 3D, with passively cooled
GPU, CPU, and PSU, as well as a four-channel CableCard tuner
and Blu-ray 3D support. In June 2011, Gordon tried to make a
small-form-factor HTPC that could cut out the previous build’s

NATHAN EDWARDS SENIOR ASSOCIATE EDITOR

an HTPC

| don't want to watch cable TV.
controller. | just want to watch 3D Blu-rays and frag people
with a mouse and keyboard, all on a box that fits on my
entertainment center. Is that too much to ask?

| don't want to use a

LEVEL OF DIFFICULTY: INTERMEDIATE

bulk (and CableCard] while still supporting Blu-ray 3D. Both of
those rigs handled their respective tasks well, but what if | don’t
care about cable but do care about gaming? This month’s task
is to create a kick-ass gaming rig in an HTPC form factor—one
that can handle modern games, as well as 3D Blu-ray and Dolby
TrueHD audio, without sounding like a jet engine.
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V N BUILDING A PC for the living room, the first thing to con-
sider is the chassis. After testing many cases, including Lian Li's
PC-P50 and Silverstone’'s oldie-but-goodie CW02, | settled on the
Silverstone GD06, a microATX case with three 12cm cooling fans,
front-panel USB 3.0 ports (with internal header!), and two hot-
swap SATA bays. The other cases were roomier, but | wanted to
keep the footprint as small as possible.

The videocard needs to be able to handle Blu-ray 3D and sup-
port HDMI 1.4a for true lossless HD audio. That's the easy part.
It also has to have the power to play today’s games, and the GTX
560Ti has that. MSI's Twin Frozr Il version is speedy, factory-
overclocked, quiet, and doesn’t draw a lot of power. For Blu-ray
playback, we're hitting up an old favorite: Plextor’s PX320-SA.

We're not crippling this rig with an Atom or Fusion board.
Asus’s Maximus IV Gene-Z combines a powerful Z68 gaming plat-
form with easy overclocking, two PCle x16 slots, onboard 6Gb/s
SATA, and X-Fi-branded onboard audio using Realtek codecs. In-
tel's Core i5-2500K brings four unlocked processors at 3.3GHz.

| picked a speedy 6Gb/s SATA SSD for an 0S drive, and a large-
capacity drive for media storage. The case’s front hot-swap SATA
bays make it easy to add more storage later.

INGREDIENTS

PART/URL

Case Silverstone GD06
www.silverstonetek.com

PSU Silverstone Strider Essential ST70F-E 700W
www.silverstonetek.com

Mobo Asus Maximus IV Gene-Z
usa.asus.com

CPU Intel 3.3GHz Core i5-2500K
www.intel.com

CPU cooler Stock Intel
www.intel.com

GPU MSI Twin Frozr | GTX 560 Ti

us.msi.com

RAM (2x) 4GB Corsair Dominator DDR3/1600
www.corsair.com

Blu-ray combo drive Plextor PX-B320SA
www.plextor.com

SSD 120GB Corsair Force GT
www.corsair.com

HDD 3TB WD Caviar Green
www.wdc.com

0S Windows 7 Home Premium, 64-bit OEM
www.microsoft.com

TOTAL

The GDO6's front panel latches when not in use to prevent miscreants

from waltzing off with your drives.
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| PREPTHE CASE

REMOVETHE THREE SCREWS securing the top cover of the GD06, then slide the
coveroff ofthe case. Unlock and openthe front-panelbezel. Take out the four little
screws securing the optical drive bay, and remove the bay. Do the same with the
fourscrews holdingthe HDD trays. Lift outthe baysand setthem aside [image Al

INSTALL THE CPU, COOLER, AND RAM

OPENTHE CPUGATE and remove the plastic socket protector. Align the CPU
with the socket and gently lower it into place [image B]. Lower the gate and
securethe CPU.Sincewe're using the stock cooler, allyou have todoisremove
the plastic cover, make sure the stock thermal pads are in place, and align
the four posts on the heatsink with the mounting holes in the motherboard.
Press down firmly on two opposite pins at a time until you hear a firm click,
then repeat for the other two pins [image C). Make sure the cooler is firmly
attached; it shouldn't wobble. Connect the CPU fan to the CPU_FAN header.
Mount the RAM in either the red slots or the black slots.

MOUNT THE MOTHERBOARD

INSTALL THE MOTH ARD I/0 shield in the case, then put
a motherboard standoff into the rightmost center hole (when
viewed from the rear of the case)—this is the only standoff you
need for microATX thatisn't preinstalledinthe chassis. Slide the

motherboardintothe case limage D), aligningthe /0 portswiththe
1/0 shield, and screwthe motherboard screws into the standoffs.
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INSTALL THE PSU

STICKTHE FOUR RUBBER FEET that ship with
the case ontothe underside of the PSU (the side
withtheintake fan). Mountthe PSUwith the fan
pointing to the bottom of the case.




CONNECT CABLES

of this build is the wiring. As you perform each
step, keep the next steps in mind. Plan ahead and make sure to coil
excess cable and secure it to tiedowns when possible.

Connectone end of a black SATA cable to one of the four gray SATA
portsonthe motherboard. Connectthe PSU’s 24-pin ATX power con-
nector to the board. Run the 8-pin ATX power cable along the bottom
edge of the motherboard, and then up behind the I/0 ports to the
AUX input . Set aside a SATA power cable, the dual-6-pin
PCl Express power cable, and a 4-pin Molex power cable, and tie the
remaining PCl Express and SATA power cables down in front of the
motherboard using the cable ties included with the case.

Coil the front-panel connectors until they're just long enough to
reach the pins, thenconnectthem tothe motherboard’s pinout. Install
the pinoutontotheboard .Tiedownthe excess cable. Attach
the front-panel audio and USB 3.0 headers, pulling excess cable
below the optical drive bay. Plug the system fans into fan headers on
the motherboard.

INSTALL THE GPU

PCl expansion slot covers closest
to the I/0 ports and install the videocard. Make sure it's
seated firmlyinitsslot, butdon’t pushdowntoohard lest
your flex the motherboard.

To keep your install looking neat and tidy, be sure to
runthe ATX auxiliary power cable underneath the cardto
keepit out of sight as much as possible. Thisis one of the
momentswhenyoureally appreciate a case that's nicely
finished on the inside. We have innumerable scars from
snagging our fingers on rough edges.

Now, plug the two PCI-E 6-pin plugs into the ports on
the end of the card . Your GPU won't run cor-
rectlyifitdoesn'tgetenoughadditional power fromthese
cables (itwill also draw power through the PCI-E slot).
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INSTALL THE DRIVES

\ Jtothe underside of the hard drive
bracketusingthe four SSDscrews I.Pluga
6Gb/s SATA cable into the SSD. Plug the two SATA
cablesfromthe hot-swap bays to two of the mobo’s
graySATAports,andattachthe otherend of the SATA
cablefromthe SSDintooneofthe red ports. Attach
the two 4-pin Molex connectors from the hot-swap
bays to two of the 4-pin connectors from the PSU

.Attachthe end SATAdataconnectorfrom
the cableyoumoved overearlier. Replace the hard
drive tray and reattach the four screws that hold it
in place. Slide your mass storage drive into one of
the hot-swap bays and close the door.

INSTALL THE BLU-RAY DRIVE

\ OPTICALdrivetotheopticaldrive
tray , making sure the mounting
holes on the drive are aligned with the front
setof mounting holesonthe tray. Attach with
four optical-drive mounting screws and plug
inthe SATA power and SATA data cablesyou
previously routed to the area. Reinstall the
drive bay using the four screwsyouremoved
inStep 1.

WRAPIT UP

- into one of the front hot-swap bays,
and then replace the case’s top cover. Install OS and drivers,
and away you go!
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The tight quarters

of the GDO6 don't
leave much room

for a fancy wiring
job, but the posi-
tive air pressure
generated by its
three 12cm intake
fans ensures that '
the components
stay cool.

NORRIED THAT AN ACTIVELY
cooledgamingriginanHTPC chas-
sis would be too noisy, especially
compared to passively cooled rigs
like our August 2011 machine. But
allbuildsinvolve compromises,and
| wasn’t willing to give up gaming
performance in exchange for a few
decibels. Fortunately, the GD0é’s
fansare pretty quiet,and MSI's Twin
Frozrllcoolermakesthe GTX560Ti
runquietly,aswell. Therigonlyreally
gotloudwhen |wasinstallingdriver
updates from the opticaldrive. The
drive runs much more quietlywhen
playing a movie.

And to my relief, the system
is pretty speedy. Our zero-point
machineisanaging-but-still-pow-
erful overclocked Core i7-920 with
a dual-GPU videocard. The Sandy
Bridge processor and GTX 560 Ti
helpedthegamingHTPCholditsown
reasonablywellinthe benchmarks
despite a stock-clocked processor
sans Hyper-Threading.

Therigplays3DBlu-rayandoffers
aprotected Dolby TrueHD audio path

viathevideocard’s 1.4a-compatible
MiniHDMI port—essentialelements
inahometheater PC. Ifyoumusthave
cable,youcandropinCeton'sInfiniTV
tuner and a CableCard. If you must
have adedicated soundcard,youcan
add in one of those. If you're really
crazy, you can add both. | prefer to
gowithout eitherand save the $650.
| still have access to Netflix, Hulu
Plus,andanythinglcanstream over
my home network.

It'salsogreatforgames. Some of
us likegamingonagiantscreen,and
wewanttouseamouseandkeyboard
when we do. And now we can, with
abox that's far more powerful than
any console.

If you're curious about the rest
of an HTPC setup—recommended
remotes, peripherals, sound sys-
tems, TVs, and more—check out
our guide to the Ultimate 3D HTPC
from last year (bit.ly/nvnfdw). The

peripheral recommendations still
stand, though 3D-compatible TVs
have only gotten easier to come by.

There’smorethanonewaytoskin
a cat (eww]), and my gaming HTPC
isn'tthe same asyours. Whatwould
youchange?What essential partdid
| miss? What totally unnecessary
expensedidlincur? Emailyourcri-
tiques, build suggestions,and more
tocomments@maximumpc.com! A

BENCHMARKS: GAMING HTPC RIG

T
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Our current desktop test bed consists of a quad-core 2.66GHz Core i7-920 overclocked to 3.5GHz, 6GB of Corsair DDR3/1333 overclocked to 1,750MHz,
on a Gigabyte X58 motherboard. We are running an ATl Radeon HD 5970 graphics card, a 160GB Intel X25-M SSD, and 64-bit Windows 7 Ultimate.
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LENGTH OF TIME: 2.5 HOURS LEVEL OF DIFFICULTY: INTERMEDIATE

THE MISSION Building expensive, over-the-top
machines is easy. It's when you dip below the
$1,000 mark that it gets difficult. This month, |
undertook the challenge of building the best all-
around PC | could for less than $850. To me, that
meant a machine good at multithreaded tasks
as well as gaming. We've said it before, and
we'll stick to our guns: Intel’s Core i5-2500K is
the sweet spot for price/performance. Unfortu-
nately, that price is too high for this configura-
tion. That left me pondering whether to do yet
another Core i3 box or another AMD box.

Readers have been ragging on us about what
fantastic deals Phenom Il procs currently are. |
looked high and low and, surprisingly, | did find
some e-tailers selling Phenom Ils way below
the list price. Forjust $139, youcan neta 3.5GHz
Phenom Il X4 970. That gives you four cores, a
much larger cache, and a fully unlocked part
for not much more than the Athlon Il X4 has
been going for. The Phenom Il X4 isn’t always a
clear-cut winner against its Intel counterpart,
the 3.3GHz Core i3-2120, but it does hold its
own in multithreading tasks and game-related
chores, which are all about the GPU.
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S$830 Gets You

Putting together an all-purpose rig under a strict budget
Is the best way to keep a PC builder on his or her toes




INGREDIENTS

PART/URL PRIE
Case Bitfenix Outlaw $47
www.bitfenix.com

PSU Rosewill RG700-512 $50
www.rosewill.com

Mobo Gigabyte GA-970A-UD3 $99
www.gigabyte.com

CPU AMD 3.5GHz Phenom Il X4 970 Black Edition $139
www.amd.com

Cooler Cooler Master Hyper 212 Plus $21
www.coolermaster.com

GPU Gigabyte GV-R695UD $239

www.gigabyte.com

RAM 4GB Patriot DDR3/1333 $19
www.patriot.com

Optical Drive Samsung SH-2222 $18
www.samsung.com

Hard Drive Western Digital Caviar Blue 500GB $99
www.westerndigital.com

0S Microsoft 64-bit Windows 7 Home Premium (OEM) $99
www.microsoft.com

TOTAL $830

) KEEP THINGS easy, | installed the Phenom Il X4 970 with the board
out of the case. First, drain any built-up static electricity by touching a
large metal object. Unlock the AM3+ socket by lifting up the arm. Match
the gold triangle in the CPU’s corner with the white corner marker on the
motherboard Al. Gently lower the chip into the socket untilit rests
flush with the socket. Now lock the armin place, and you've just installed
your CPU |

N A n Nvidia’s GeForce 560 Ti card for this build,
but later decided to swing ATl because our motherboard, a
Gigabyte GA-970A-UD3, only offers CrossFireX support. To
get SLI on an AMD board, you need to pony up for a 990FX
chipset, which would have broken my budget. The best deal
seems to be the Radeon HD 6950 card. The 6950is a cut-down
Radeon HD 6970 made to rain on the GeForce 560 Ti's parade.
Gigabyte's GV-R695UD was about the cheapest | could find at
the time, and it features enhanced cooling over a stock card.

When it came to the other components, | had one thing
working for me and another against me. Working for me was
system RAM. RAM is so cheap that building a rig with even
32GBis doable (provided you have eight DIMM slots]. Howev-
er, 4GB is about all you really need in a budget box—and all |
could afford. Yes, 8GB would have been nice, but | had to save
pennies for something really out of control: the hard drive.

Here's how dire things are right now: In August 2011, we
built a $667 PC that had a 1TB WD Caviar Blue drive for $60.
This year, | was happy to get a bare 500GB Western Digital
Blue drive for $99. In fact, the drive | snagged for this build had
alreadyrisen 30 percentin price by the time | finished building
my rig. The same hard drive six months ago sold for $34!

I'm still sticking to the $99 price, as that was the price
when | originally configured the machine, but by the time you
read this, the hard drive could be $500, and we'll be living
in a dystopian world where people are scrounging e-waste
dumps looking for 32MB USB keys discarded in 2003. I'll pull
up in my busted-up $830 PC and some dirty, toothless PC
mechanic will marvel at the “last of the 500GB Interceptors!
A piece of history!”
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INSTALL THE COOLER AND RAM

theamazingly cheap($20!) Cooler Master Hyper 212 Plus.
It offers far more performance than the stock fan. To install it, first
remove the stock mounting bracket from the motherboard by using
aPhillips-head screwdrivertoremove both of the plasticbracketson
top .The metallicbackplate onthe back should now pop off.
Reassemble the bracket and place this in your motherboard box in
caseyouneeditinthe future. Now place asmalldab of thermal paste
on the CPU heat spreader. You can use a plastic bag as a makeshift
glove to spread the paste on the heat spreader’s surface.

The Hyper 212 Plus comes with a backplate, which you will have
to hold in place while you install the bracket. With the bracket in
place, install four of the nut-and-screw assemblies to hold the
bracket in place. Now use the included tool to lightly torque the

PREP THE CASE

the optical drive in the bay of your choice, which will be the
top bay for most people, since the system will likely sit on the floor.
At this point, you should also install the hard drive in one of the bays
that will clearthe GPU, as the hard drive will jut out quite a bitin this
BitFenix case . You should now install the PSU, as well. |
chosetoface the fanintake toward the bottom of the case—that way,
air is sucked in through the bottom and vented out the rear.
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screws in place . Don’t over tighten, as it could chew into
the motherboard. Remove the fan from the cooler, and spread the
X-shaped bracket through the base of the cooler. Now, using a
screwdriver, attach the x-bracket to the four exposed nuts with the
four spring screws : . Once the cooler is firmly attached,
snap the fan back in place and hook up the fan to a fan header. For
my configuration, | set the fan to blow air through the cooler where
it would be exhausted through the case’s rear fan.

While the board is out, you might as well install the RAM by
matching up the notches in the RAM with the notches in the slots.
On this board, | installed the pair of 2GB modules in the two blue
slots [in . If you're not using this board, you should consult
your manual to see how to install the RAM for dual-channel mode.




MOUNT THE MOTHERBOARD

caseisabitunusualinthatitfeaturesaninverted
design that flips the guts of the case. Remember to knock out
the rear metallic I/0 panel that's in the case before you mount
your board. Whenyou mount your board, make sureyou use as
many screws as you have mounts in the case. If you have nine
mounting points, you should use nine screws oryouwillneed to
remove theboardandstartalloveragain .Youshould
know that the BitFenix case is a bit shallow, and the Hyper 212
Plusis a little tight in the case. The side panel will fit, but it will
be right up against the cooler.

CONNECT THE UMBILICAL CABLES

main power connector, the ATX12V, and pipe power to the

MOUNT THE GPU

version of the Radeon HD 6950 features three
fansto keep it cool—and in my case, they're flipped over so the
warm air is directly vented out the top. Remember, since the
caseisinverted, you'llbe installingitinthe x16 PCle slot thatis
the lowest in the board
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GPU, HDD, and ODD. You should also take the time to connect the power
switch, LED, and reset switch, and plug in the USB and front audio panel
headphone jack
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burner doesn’t set any benchmark records. Nor would we
expect it to at a mere $830. Even up against our old zero-point system
with its 2.6GHz Core i7-920 overclocked to 3.5GHz, the $830 rig didn't win
any battles (mind you, our zero-point cost north of $2,500 when originally
constructed).

Where the $830’s talents come into play is against far more modest
machines. For example, when put up against the $667 rigwe builtin August
2011, the extra cash helps out. That 3.1GHz Core i3-2100 box takes a back
seat in our multithreaded tests, and the Radeon HD 6950 eats the $667
Radeon HD 6790’s lunch, as well as dinner.

1.Foramere $99, this Gigabyte
GA-970A-UD3 AM3+ board
gives you CrossFire support
and modern amenities.

2.The Radeon HD 6950is just
a step down from the Radeon
HD 6970, and pretty durn
cheap, too.

3. This old AMD Phenom Il X4
970stillhas afewtricks leftin
it, especially if you overclock
itateenybitwiththe aid of the
Cooler Master Hyper212 Plus.

4.We feelluckyto have scored
our Western Digital 500GB
Caviar Blue for $99. Will we
laugh when we look back at
the great hard drive shortage
of "1, or cry?

Intheinterestof fulldisclosure, | did decide to give the $830 a little extra
edge by overclocking the Phenom |1 X4 970 to 4.1GHz. Since | paid $20 for
the Cooler Master Hyper 212 Plus, | figured I'd make itwork fora living. But
whatabout lastmonth’s $1,500 AMD FX-8150 Bulldozer box? The $830 box’s
four cores couldn’t hang with the Bulldozer’s eight cores, but in gaming
benchmarks, the Radeon HD 6950isn’t that much slower than the Radeon
HD 6970 in the pricier box. In STALKER, I'm only giving up 7 percent, and
Far Cry 2 sawa mere 5 percent delta between the two rigs. That ain’t bad
when you're looking at $830 vs. $1,500. To be fair, that Bulldozer rig also
didn’t have Microsoft's new hotfix that specifically addresses Windows

7's scheduler issues with the Bulldozer chip, so
there'sa good chance that last month’s machine
is even faster today.

Still, 'm notunhappywith the performance of
thismachine, especially the framerates|I'msee-
ing. Not everythingis perfect, though. It'shard to
believe that | had to fall back to a 500GB HDD to

make budget, and it would have been nice to run
8GB of RAMinstead of the 4GB of DDR3/1333. | also

must note thatthere have been negative comments
regardingthereliability of budget Rosewill PSUs,
butI'lltake therisk because they're low-costand,

BENCHMARKS
ZERO
POINT
Vegas Pro [sec) 3,049 | 4,980 (-39%)
Lightroom 2.6 (sec) 356 453 (-21%)
ProShow 4 [sec) 1112 1,662 (-33%)
MainConcept 1.6 [sec) 2,113 2,848 (-26%)
STALKER: CoP (fps) 42.0 | 30.7(-27%) 2 - = 5 =
Far Cry 2 (fps) 114.4 94.2 (-18%) |
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Our current desktop test bed consists of a quad-core 2.66GHz Core i7-920 overclocked to 3.5GHz, 6GB of Corsair DDR3/1333 overclocked
to 1750MHz, on a Gigabyte X58 motherboard. We are running an ATl Radeon HD 5970 graphics card, a 160GB Intel X25-M SSD, and é4-bit

Windows 7 Ultimate.
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moreimportantly,haveaU.S.-based websitewhere
you can actually use the two-year warranty. You
can't say that for a lot of budget PSUs, where the
warranty is in name only.
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LENGTH OF TIME: 2 HOURS LEVEL OF DIFFICULTY: INTERMEDIATE

THE MISSION My first X79 build, back in January 2012, was pretty mod-
est. Well, as modest as a PC with a 1,000-dollar processor can be. It per-
formed well in CPU-intensive benchmarks, but it had only a single GTX
580, so it did about a third as well as top-tier systems in graphics tests.
Back when | built that PC, the Core i7-3960X was the only Sandy
Bridge-E CPU available to us, and the GTX 580 was the fastest single-
GPU card on the market. Well, this time I'm going to build a Sandy
Bridge-E system with the new quad-core Core i7-3820 and the new
fastest single-GPU videocard on the market: AMD's Radeon HD 7970.
Wait, just kidding. I'm not going to use a 7970. I'm going to use

three of 'em!

INGREDIENTS

PART/URL

Case NZXT Switch 810
www.nzxt.com

PSU Silverstone Strider Gold 1200W
www.silverstonetek.com

Mobo Gigabyte X79-UD5
www.gigabyte.com

CPU Intel Core i7-3820
www.intel.com

Cooler Noctua NH-D14 SE2011
www.noctua.at

GPU 3x AMD Radeon HD 7970
www.amd.com

RAM 16GB G.Skill Ripjaws DDR3/2133
www.gskill.com

Optical Drive Samsung SH-222AB CD/DVD burner
www.samsung.com

SSD Samsung 830 Series 256 GB
Www.samsung.com

Hard Drive 3GB Seagate Momentus
www.seagate.com

0S Windows 7 Professional 64-bit (OEM)
www.microsoft.com

Extra Fan Xigmatek XAF-F1452 14cm
www.xigmatek.com

TOTAL
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PRICE

$170

$270

$325

$285

$90

$1,650

$160

$20

$360

$230

$139

$24

$3,723

-

-

NATHAN EDWARDS SENIOR EDITOR

arks the Spot

X79. CrossFireX. XMP. This month I'm going to build a gaming
rig that tears our benchmarks a new one. Or several new ones




| want to use three Radeon HD 7970s in Cross-
FireX configuration, I'll need an X79 motherboard that sup-
ports CrossFireX. Gigabyte's X79-UDS5 has three x16 PCle
3.0 slots, as well as a nifty backup BIOS that (spoiler alert)
totally saves my butt later. It also supports the DDR3/2133
XMP profile of my G.Skill Ripjaws Z RAM.

The Core i7-3820 isn’t an unlocked part, but | can still get
an easy Turbo Boost overclock to 4GHz with it, and it has to
share a chassis with three Radeon HD 7970s, which put out a
lot of heat. So I'm using Noctua’s NH-D14 SE2011, my favorite
air cooler from this month’s roundup (page 50).

All these beefy components need room, air, and power.

a few details, this is a pretty standard build, so I'll skip
the complete step-by-step and just call out a few interesting steps
on the way. For the most part, you'll be fine following the case and
motherboard instructions.

INSTALLING THE COOLER

backplate on the LGA2011 socket, it's not
necessarytopreinstallthe CPU cooler beforeyouinstallthe motherboard.
| put the CPU and RAM in my board and installed it in my case before | put
inthe cooler. One word of caution: Ifyou're notusingthe RAM | used, make
surethe heatspreadersaren’ttootall; the NoctuaNH-D14 cooleroverhangs
some ofthe RAM slots and can conflict with oversize RAM heat spreaders.
Toinstallthe NH-D14, first mount the four double-ended thumbscrews
intothe screws onthe socket, theninstallthe crossbeamsand securethem
with the included nuts
Once the mounting bracketis in place, apply a dot of thermal paste the
sizeofasmallpeatothe center ofthe CPU. Remove the cooler’s centerfan
andplace the cooleronthe heatsink such thatthe spring screws line up with
the posts on the crossbar. Tighten the spring screws, alternating screws
each few rotations until the screws stop turning . Reattach the

fan, making sureit’s pointing the same direction asthe frontfan, plug both

fansinto the Y-cable, and plug thatinto the CPU_FAN header.

For the first two needs I'm going with NZXT's Switch 810
chassis, which is reviewed in this issue (page 84). It's big,
roomy, good-looking, and has plenty of fan support. | espe-
cially like the pivoting drive-bay fan mounts that can aim cool
air directly at the videocards, and I'm going to add a fan to
the lower one.

I'm also going to need a powerful PSU with enough juice for
my rig; Silverstone’s Strider Gold 1,200W is fully modular and can
support all three GPUs and my slightly overclocked proc, too.

A speedy 256GB Samsung 830 Series SSD makes for a
good Windows drive, and a 3TB Seagate Barracuda will sit in
the Switch 810's hot-swap bay.
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ADDING A FAN

a decent array of stock fans, but | have three
GPUs super-heating the air, and | want to make sure they're adequately
ventilated. | really like the pivoting fan mounts on the backs of the two
hard drive cages, but only the top one has a fan preinstalled, so I'm go-
ing to add one to the bottom cage, as well.

Remove the thumbscrews at the top and bottom of the drive cage
and pull it out of the chassis. Use fan screws to install the fan into the
mount—only the top two mounting holes will be used . Adjust
the fan so that it's pointing up where the GPUs will be and reinstall the
cage into the case. Run the fan cable behind the motherboard tray and
plugitinto the fan connector there

INSTALLING ALL THE GPUS

up so much room in the case, | installed the
GPUs last—after | installed the DVD burner, hard drive, and SSD; after |
mounted the PSU and connected all the power cables; even after | con-
nected the case’s front panel connectors.

Install the first GPU into the topmost x16 PCle slot , then
the other two in order. You should have three PCle power cables from
the PSU, with an 8-pin and a 6-pin power connector on each. Connect
one cable per videocard, making sure to power both the 8- and é-pin
connectors on each card.

Use one CrossFire bridge to connect the first and second videocar-
ds, and another to connect the second and third, as shown
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wasbuiltand the wiring tidied up abit, | fired itupand
installed Windows and all the drivers, then | updated the BIOS to the latest
version and did a bit of overclocking. Well, my first attempt at updating the
BIOS corrupted it. Fortunately the Gigabyte board automatically restored
the BIOS from its backup, and | was able to successfully update that. A
simple multiplier overclock brought the procto 4GHz—notvery ambitious,
butverysafe.lalsomade sure my RAM was set to its XMP profile timing of
DDR3/2133. These efforts gave me modestimprovements over the stock-
clocked state in the CPU- and memory-bound benchmarks.
So how does my CrossFireXrig stack up? Against our aged zero-point
it's a slaughter: anywhere from 15 to 32 percent faster in CPU-bound
benchmarks, and a whopping 238 percentimprovementin STALKER: Call

1. Noctua’s NH-14 cooler may
be huge, but it’s effective.

2. The NZXT Switch 810's
motherboard tray features
plenty of cable-mounting
cutouts.

3. Silverstone’s Strider Gold
1,200WPSU isfully modular,
sothere’snoexcesscabling
interrupting airflow.

4. These pivoting drive-
cagefansarekeyforgetting
maximum airflowdirectly to
the GPUs.

of Pripyat and 92 percentin Far Cry 2. So to make things interesting, l also
tested the rigagainst our 2011 Dream Machine.

In CPU tests, the Dream Machine clearly has the edge—namely, a 20
percent clock advantage. With its unlocked 2600K overclocked to 4.8GHz,
itcrushed thei7-3820inthis month’s rig, whichwas awhopping 23 percent
slowerthanitsolderrivalin MainConcept Referenceand 12 percent slower
inVegas Pro 9.

Ingraphics-bound tests, though, the Dream Machine isdethroned. The
triple Radeon HD 7970s proved their mettle against even Superclocked GTX
580s, with 13 percentgainsin Stalkerand 24 percentin Far Cry 2. The triple
7970s are so powerful, actually, that they edge out the dual overclocked
GTX 590s found in the CyberPower Fang Il reviewed in this issue (page

76). That's triple CrossFireX beating quad SLI!
Asifthatweren'timpressive enough, thisrig puts
outthe second-highest 3DMark 11 Extreme score
ofanymachinewe've tested, atX7,619. That's justa
tiny bitbelowthe X7,785 set by the Maingearrigwe
testedin February2012.And Unigine Heaven 2.5?
Try75.4fpswithall settings maxed out. That's 5fps
more than the dual Asus Mars |l cards (quad GTX
4 580s) in the Maingear. For reference, the mighty
DreamMachine'sthree 580 cardscameinatX5,863

in 3DMark and 43.4 fpsin Heaven.

BENCHMARKS

DM 2011
Vegas Pro (sec) 21N 2,502 (-12%)
Lightroom 2.6 [sec) 233 | 270(-14%)
ProShow 4 (sec) | 801 | 963 [-17%)
MainConcept 1.6 [sec) 1,394 | 1,819 (-23%)
STALKER: CoP [fps) 125.9 142.0
Far Cry 2 [fps) 1775 219.5

0% 10% 20% 30% 40% 50% 60%

Superclocked GPUs and runs Win 7 Ultimate é4-bit on a pair of 240GB OCZ Vertex 3 SSDs in RAID

70% 80% 90% 100%

All gaming benchmarks run at 2560x1600 resolution. Our 2011 Dream Machine consists of an Intel Core i7-2600K CPU @ 4.8GHz on a
Gigabyte GA-Z68X-UD7-B3 motherboard with 16GB Corsair DDR3 and a Corsair H100 l|quid-cooling system. It has three EVGA GTX 580

True, the rig I've built lacks water-cooling, a
o Blu-ray drive, or scads of storage. It's also got a
CPU with a modest overclock. But thanks to the
extraordinary performance of its three Radeon HD
7970s,it'sahellofalot of rigfor under $3,400. (O
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NATHAN EDWARDS SENIOR EDITOR

I'm going to put Intel's enthusiast platform through its
paces with a quiet riot of a gaming rig

LENGTH OF TIME: 2 HOURS LEVEL OF DIFFICULTY: INTERMEDIATE

THE MISSION Intel's Sandy Bridge-E platform is
monster of a CPU. With six- and eight-core pro-
cessors, support for eight DIMM slots and multi-
ple PCle 3.0 slots, it's Nehalem’s true heir and the
answer to complaints that the first-generation
Sandy Bridge, while awesome, just isn’t enthusi-
ast enough. The i7-2600K is a great part, but it’s
only a quad-core, and there hasn’t been a six-
core enthusiast CPU from Intel since the i7-990X,
which is on a dead platform.

Sol'mgoingtobuild araginggame machine us-
ing the Sandy Bridge-E flagship CPU: the Core i7-
3960X, a$1,000, six-core beast running at 3.3GHz.
Along with a great motherboard and cooler, I've
rustled up a passel of RAM, a titanic GPU, a quiet
case, and a speedy SSD. I'm going to see wheth-
er X79 has what it takes to wrest the enthusiast
crown from X58, and whether it can do so quietly.

74 ' wummm | BUILD IT 2012



INGREDIENTS

PART/URL PRICE

Case Antec P280

www.antec.com $140

PSU Thermaltake Toughpower Grand 850W

www.thermaltakeusa.com $195

Mobo Asus P9X79 Deluxe

WWW.asus.com $400

CPU Core i7-3960X

www.intel.com $100

Cooler Intel RTS2011LC

www.intel.com $100

GPU Asus ROG Matrix GTX580

Www.asus.com $530

RAM 32GB Corsair Vengeance DDR3/1600 (8x4GB)

WWW.corsair.com $190

Optical Drive Plextor PX-B320SA Blu-ray combo drive

www.plextor.com $110

SSD 256GB Samsung 830 Series

WWW.samsung.com $420

Hard Drive 3TB Hitachi Deskstar 7K3000

www.hitachigst.com $360

0S Windows 7 Professional é4-bit (OEM)

www.microsoft.com $99

TOTAL $3,544
) ‘ ‘ L. N ml: 14

PREP THE BOARD

UNLIKE PREVIOUS Intel LGA sockets, Sandy Bridge-E's LGA2011 socket
requiresthe useof two leverstosecurethe CPU, notjust one. Wheninstall-
ing the CPU make sure the first arm is secure over the socket top s Llp
limage A), then secure it. Afterwards, secure the bottom arm ([image Bl
Because LGA2011 comes with its own universal backplate, you don’t
need to install a separate one for the cooler. Instead you'll just follow the
instructionsonthe coolerto prep the retention mount for LGA2011 install.
I'musing all eight DIMM slots on the X79 board, so | don’t need to worry
about which slots to populate first. If you are only using four, however,
install your DIMMs in the blue (outer) sets of slots, not the black ones.

E :pu? Well, it's the only Sandy Bridge-E chip we
could get our hands on, but it's also multiplier unlocked, so in
a matter of moments that 3.3GHz hexa-core becomes a 4.3GHz
without even trying, thanks in part to the desktop overclocking
software included with Asus’s P9X79 Deluxe motherboard. In-
tel's RTS2011LC cooler is Asetek-made, and should enable nice
overclocks without causing much noise.

The mobo’s eight memory slots and the low cost of 4GB DDR3
DIMMs make the RAM choice easy—two 16GB Corsair Vengeance
DDR3/1600 kits cost less than $200. A 256GB Samsung 830 SSD
will hold my OS and games, with a 3TB Deskstar for storage.

Asus’s ROG Matrix GTX 580 is one of the quietest full-pow-
ered videocards we've ever tested, and its massive fans mean it
stays quiet even when overclocked and overvolted. Speaking of
quiet: Antec’s P280 combines the quiet competence of the P180
series with modern niceties like cable-routing cutouts and
USB 3.0 front-panel connectors. Thermaltake's Toughpower
Grand 850W provides the juice for my build while promoting
good cable management with its modular design. Add in a Blu-
ray combo drive, and I've got all the ingredients for a fantastic,
overclockable, quiet gaming rig. With 32GB of RAM. Still not
tired of that.

BUILD IT 2012
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PREP THE CASE

Intel’s RTS2011LC cooler, which usurps
therear exhaust fan mount, sothe firstthingtodois
remove the 12cm exhaust fan (don’t forget to detach
its speed toggle from the rear panel). The P280
doesn’t ship with any intake fans by default, though
it provides mounts for two 12cm fans fore and aft of
the harddrive tray. The fan's power cablewon’t reach
the motherboard from the front intake mounts, so
either mount it on the inside of the hard drive cage

orinvestinan extension cable.
Install the motherboard’s I/0 shield, then the moth-
erboard itself.
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INSTALL THE CPU COOLER

itgetstricky. The P280’s rear-panel fan-control switchwon'tallow
us to install the radiator directly against the rear panel; we have to put the fan in
first. The fan that comes with Intel’s RST2011LC, though, only has mounting holes
onone side of its housing. In order to mount the fan as intake (rather than exhaust),
we’ll need to use the four aluminum spacers Intel ships with the cooler. Install as
shown A
Once the radiator and fan are installed, apply a dollop of thermal paste half the
size of a pea to the CPU’s heat spreader, and attach the CPU retention clamp to the
backplate by using the shorter of the two sets of mounting screws included with the
cooler.Seatthe cooleronthe CPU, thenalignthe ledges onthe coolerwiththe barbs
onthe mounting plate, and tighten the screws, opposite corners first, like changing
acartire .Connectthe fan’s power cable to the header on the pump, then
connect the pump’s power cable to the CPU_FAN header.




INSTALL DRIVES

top-mostopticaldrivebezelandslidethe Blu-ray
drive into the slot; the toolless mechanism will engage when
thedriveisinallthe way. Secure the drive with screws ifyou'd
like, then connect a SATA cable from the optical drive to one of
the blue SATA ports on the motherboard.

The P280, like previous Anteccases, isallaboutsilence,and
its hard drive trays bear that out. Rather than attaching to the
sidesofthe harddrive, like most trays, the P280's trays attach
to the bottom of the drive through thick silicone grommets

.These dampenvibrationand prevent noise.

Since SSDs don't produce vibration, they just mount to the
middleofthedrivetray.Installbothdrives, slide the trays back
into place, and attach each drive to the top gray 6Gb/s SATA
ports on the motherboard with the black-and-white 6Gb/s
SATA cables that come with the motherboard.

INSTALL PSU, ROUTE WIRES

front-panel connectors to the mother-
board, theninstallthe PSUin the bottom of the case with
the fan pointing down. Use the four extra-long screws
that come with the PSU. Route the 24-pin and 8-pin ATX
power cables behind the motherboard, as well as one
Molex power connector, which you should bring behind
the motherboard tray with the 8-pin ATX power cable,
to pluginto the fan controller at the top rear of the case

You should be able to power the optical drive and both
storage driveswithasingle SATA power strand; | found it
helpstobringthe cable throughthe bottom cutout, back
outthroughthetop,and usethe first SATApower porton
the optical drive, then bring the rest of the strand back
through the cutout and down to the hard drive and SSD.

Don’tforgettoattach two 8-pin PCle power cables [the
oneswith thered connectors) toyour PSU and runthem
up towhere the videocard will be. When completed, the
right side of my case looked like

Ifyouhaven'talready, takethe timetopluginthe front-
panelconnectors:the USB 2.0, HD Audio, and front-panel
controls go to the bottom of the motherboard, and the
USB 3.0 internal header attaches at center right.
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INSTALL THE VIDEOCARD

installation perspective,
theonlyunusualaspect ofthe Asus
Matrix GTX 580 we're using is its
tremendous size—it uses three
expansionslotsinstead ofthe usual
two. Install it in the case’s second
through fourth expansion slots,
which correspond to the top PCle
x16slot onthe motherboard
. Attach the two 8-pin power con-
nectors. Double-check to make
sure everything is connected and
powered, and you're all set!

loverclocked the machine, itsresults wereimpressive,

but once | got the CPU up to 4.4GHz and the GPU up to 930MHz (from
its 816MHz default), it blew our zero-point out of the water. Thanks to
those six overclocked cores and 32GB of RAM, the Sandy Bridge-E rig
wasawhopping 60 percent fasterthanthe zero-pointinourVegasPro 9
test, 45 percent fasterin Lightroom, 40 percentfasterin ProShow, and
54 percent fasterin MainConcept Reference. The overclocked GTX 580
evenoutperformedthe dual-GPU Radeon HD 5970 from our zero-point.
In CPU- and RAM-dependent tests, my X79 also trounced Dream
Machine 2011’s overclocked 2600K, though the single GTX 580 in my
rig, overclocked as it was, couldn’t match the three GTX 580s in the
Dream Machine, producing just 51.6fps in our Stalker benchmark to
the Dream Machine’s 125.9fps. It fared a bit better in our Far Cry 2
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benchmark, at 124.5fps, but the tri-SLI Dream Machine pushed over
203fpsto our 2650x1600 panel. Still, with a few more GPUs, the Sandy
Bridge-E machine would trounce our Dream Machine.

One thing I didn’t get to try was building out a RAM disk—yet. With
32GB to play with, | could make a 20GB RAM disk with read speeds in
the 4,000MB/s range and still have 12GB of RAM for day-to-day tasks.
| also probably could have clocked the CPU up a bit more, but | ran out
of time. Still, 4.4GHz is quite nice. I'm also really impressed with how
easily the Matrix GTX 580 overclocked with Asus’s GPU Tweak software,
and how quietly it ran even at a 13 percent overclock.

Another nice surprise was Antec’s P280 chassis. This was my first
build into that case, and frankly, | expected to have to add more fans.
Whileit's not the easiest build I've ever done, the P280’s guts are miles

ahead of Antec’s older designs, and the darn

thing is quiet.
It did feel weird to pay just $200 for 32GB of

RAM, yet more than $350 for a 3TB hard drive.
The floodingin Thailand had just started to affect
hard drive supplies at the time | was building,
and Iwas startled to see prices on existing stock
double nearly overnight.

After this build, I'm definitely excited for
Sandy Bridge-E. The platform’s sheer power
and ease-of-overclocking breathe new lifeinto

BENCHMARKS
, _FOINT :
Vegas Pro [sec) 3,049 1,905
Lightroom 2.6 [sec) 356 245
ProShow 4 [sec) 1,112 795
MainConcept 1.6 (sec) 2,113 1,379
STALKER: CoP [fps) 42.0 51.6
ifar Cry 2 (fps) 114.4 124.5
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Our current desktop test bed consists of a quad-core 2.66GHz Core i7-920 overclocked to 3.5GHz, 6GB of Corsair DDR3/1333 overclocked
to 1750MHz, on a Gigabyte X58 motherboard. We are running an ATl Radeon HD 5970 graphics card, a 160GB Intel X25-M SSD, and 64-bit

Windows 7 Ultimate

K ' BUILD IT 2012

enthusiast computing. Most people will find that
Socket 1155 Sandy Bridge machines are still a
better buy from a cost/performance standpoint,
butthose who need power by the bucketful will
find it here.©

100%



1. Antec’s two-speed fans are near-silent
on low, and | didn’t have to switch ‘em up to
high, even with GPU and CPU overclocked.

2.32GBof RAMis probably overkill, but with
DDR3 so cheap and slots so plentiful, how
could we resist?

3. The fan we moved from the rear exhaust
draws cool air from the front of the case
overthe harddrive, then straight to the GPU.

4.The Antec P280 case doesn’t have quite as
many behind-the-motherboard cable-routing
options as other cases, but it's still easy to
do a neat wiring job

BUILD IT 2012
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NATHAN EDWARDS SENIOR EDITOR

Bulldoz

erlan

Can AMD'’s eight-core CPU be the centerpiece
of a kick-ass rig?

LENGTH OF TIME: 3 HOURS LEVEL OF DIFFICULTY: INTERMEDIATE

THE MISSION When AMD’s Bulldozer archi-
tecture finally hit retail, deputy editor Gordon
Mah Ung put the highest-performing chip, the
FX-8150, through the wringer. His conclusion:
It's a decent competitor to Intel’s i5-2500K, but
it's no match for the [much more expensive]
Sandy Bridge-E or 2600K parts. And that's
OK; there are plenty of reasons to want a solid
midrange performer. Maybe you really, really
want to be able to say you have an eight-core
processor. Maybe you're opposed to Intel for
religious reasons. Or maybe you just want
genuine PCle x16 lanes without having to put
out for the pricey X79 platform.

Whatever your reason, an FX-8150 can be a
respectable foundation for a solid gaming rig,
since modern gaming is still more about the
GPU than the CPU. For this build, | took AMD’s
flagship processor and built a $1,500 gaming
rig around it. In the end, | realized that $1,500
gets you a lot of PC these days.
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INGREDIENTS

PART/URL

Case NZXT Phantom 410
www.nzxt.com

PSU Corsair TX750 v2
www.corsair.com

Mobo Asus Sabertooth 990FX
WWW.asus.com

CPU AMD FX-8150
www.amd.com

Cooler AMD Bulldozer Liquid Cooling Kit
www.amd.com

GPU XFX Radeon HD 6970
www.xfxforce.com

RAM 38GB Patriot G2 DDR3/1600
www.patriot.com

Optical Drive Plextor PX-850SA DVD burner
www.plextor.com

Hard Drive 750GB Seagate Momentus XT
www.seagate.com

0S Windows 7 Professional 64-bit (OEM)
www.microsoft.com

TOTAL

PREP THE BOARD

) . , lift the socket arm and gently
lowerthe CPUinto place making sure the triangle on
the CPU’s corneris aligned with the correct cornerin
the socket [image Al. Lowerthe lever backinto place.
Install the RAM into the second and fourth slots (the
tan ones).

PRICE

$99

$105

$189

$269

$100

$330

$49

$25

$239

$99

$1,504

U 0!

of course, is AMD’s top-tier Bulldozer part, the
3.6GHz FX-8150. It'll rest in Asus’'s Sabertooth 990FX motherboard,
which has USB 3.0, six SATA 6Gb/s ports, and plenty of PCle x16 lanes.
The 990FX isn't markedly different from 890FX, except for one glaring
change: Board vendors are now offering SLI “support” (read: unlock
codes] in the BIOS. | was originally going to use Cooler Master’s Hyper
212 Evo CPU cooler, but in the course of overclocking | decided to swap it
out for AMD’s Asetek-built Bulldozer FX liquid cooler, which bears avery
strong resemblance to Antec’s Kithler 920 (also built by Asetek].

To keep things in the AMD house and at the $1,500 price point, my
graphics card of choice is the Radeon HD 6970. It's got enough juice to
power any game on the market at reasonable settings, and at $330 it fits
well with my budget without being a budget card.

NZXT’s just-launched Phantom 410 is a smaller version of the origi-
nal Phantom, with a few more fans and USB 3.0 support. Corsair’s
TX750 v2 PSU is more than enough power for my overclocks and any
extra graphics cards | want to add later.

The one wild card in my build is the hard drive. Thanks to the still-
ongoing Thailand floods, the price of a 750GB 2.5-inch hybrid drive is
(at press time) only a little more than a 1TB 3.5-inch drive. The 8GB of
NAND cache on the Momentus XT gives a performance boost to my
most frequently accessed sectors of the disk, so boot and oft-used pro-
grams will be faster.

—~—
~

e
—_

-
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PREP THE CASE AND INSTALL
MOTHERBOARD

EWESTART building into the case, it'stime to move some fans.
Remove the side, top, and front panels from the case, then remove
therear 12cm exhaustfanandtop 14cm exhaust fan. This willinvolve
unplugging them from their fan controller connectors behind the
motherboard tray. Use the long screws provided to install the 12cm
fan in the front of the case, directly above the existing intake fan
( !l. Reconnect it to one of the fan control connectors behind

the motherboardtray. Setaside the T4cm fanandits screws for now.

Install the motherboard standoffs in standard ATX configuration,
putthe motherboardI/O shieldin place, theninstall the motherboard
in the case [image (

INSTALL THE CPU COOLER

F YOU'RE getting flashbacks to last month, | don’t blame you.
AMD’s Bulldozer-branded liquid-cooling system is built by Asetek,
the same OEM that makes Intel’s RST2011LC liquid cooler, and
is,infact, nearlyidenticaltothe Asetek-made Antec Kiihler 920.

Theinstructions say to install the cooling fans as intakes, but
we're goingtouse ours as exhaust. Attach one fanto theinside of
the cooler, then attach the other through the exhaust fan mounts
to the radiator [image D). Run the radiator fans’ power cables
behind the motherboard tray.

Assemble the cooler mounting bracket as shown in AMD’s

instructions and clip it to the CPU heatsink [image E]. Unscrew
the four screws attaching AMD’s cooling mount to the backplate
and remove the plastic mounts. Mount the CPU cooler/pump
unittothe AMD backplate, tightening the mounting screwsinan
X-shaped pattern (image F). Attach the 3-pin pump power cable
to the CPU_FAN header and run the radiator fan Y-connector
behind the motherboard tray to the radiator fan cables [image
). Run the USB 2.0 cable behind the motherboard tray to the
bottom of the motherboard and connectittoa USB 2.0 header.
Install the GPU in to the topmost x16 PCle slot.
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INSTALL THE DRIVES

REMOVETHETOP opticaldrive bezelandreplacethe case’s front
panel.Slide the opticaldrive into thatbayand secure it with the
toolless mechanism.Add thumbscrewsifyou'd like. Take a hard
drive tray from the cage and remove the mounting posts from
thesides. Installthe Momentus XT using the 2.5-inch mounting
holes on the bottom of the tray limage Hl. Replace in bay.

FINISH THE WIRING

REPLACETHETOP 14cmfan, butflipitaround sothatit'susedasanintake
fanratherthanexhaust. Thiswill keep the motherboard voltage regulators
under the radiator from overheating [image J.

Connect the fan power lead to one of the fan controller connectors
behind the motherboard tray.

Connect the front-panel connector power and LED switches to the
board, aswellasthe HD Audio, USB 2.0, and USB 3.0 connectors. Connect
SATA power and data cables to the optical and hard drives, then connect
6Gb/s SATA cables from the drives to the lowest set of SATA ports on the
motherboard.

Use zip ties to tie excess fan controller connectors and case wiring to
the rear of the motherboard tray [image K]. Bundle the unused power
connectors here as well, if you can fit them.

WRAPITUP

ATTHISPOINTyoushould connectyour monitor, mouse, and keyboard and
turn on therig. Enter the BIOS's Advanced Mode, go to Boot, and deselect
“Wait for F1 on Error.” This will prevent the system from hanging up due
to a perceived fan-speed error from the pump. Exit out of the BIOS, and
install Windows and your drivers as normal, making sure to install the
ChillControl software for the CPU cooler.

Once Windows is set up and working, it's time to tweak the CPU a little
bit. Bulldozer parts seemtovaryintheir overclocking stability: After many
overly ambitious overclocks, | got to 4.2GHz, mostly by upping the CPU
multiplier, but I've seen overclocks of over 4.8GHz with the same CPU and
motherboard, so your mileage may vary.

INSTALL THE PSU

NSTALL THE POWER supply into the case with the fan facing down.
Bring the dual-4-pin ATX auxiliary power cable, 24-pin ATX power
cable, and two 6-pin PCle power cables through the cutout nearest
the PSU to the back of the motherboard tray. Bring the auxiliary ATX
power cable through the opening at the top of the motherboard tray
and connectit [image I). Bring the 24-pin motherboard power cable
through the top side cutout and connect it, then connect the 6-pin
PCle connectors to the GPU—one will require the use of the 2-pin
connector, aswell.

=

=t
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had already benchmarked the FX-8150, | wasn’t
expecting miracles,andldidn’tgetthem. The Bulldozerrig pulled down
respectable scores for a $1,500 rig, but | didn’t really see any benefit
fromeightcoresat4.2GHzthatwasn't exceeded bya quad-corei7-920 at
3.5GHz. Iwasreally surprised by both the difficulty of maintaining a stable
overclock and the lack of oomph | got when | did manage to overclock.
After spending hourstryingto stabilize my Bulldozer system at 4.8GHz
and 4.6GHz, both of which I'd seen run on the same motherboard with
the same processor, | had to lower my sights a little. | finally settled on
a stable 4.2GHz—17 percent faster than stock. On CPU-bound bench-
marks, though, like Vegas Pro and MainConcept Reference, | saw less
thana 10 percentimprovement over the FX-8150 at stock, and the other
benchmarks showed even lessimprovement. FX-8150 chips seemtobe

1.If Iwere Asetek, |'d feel
pretty good—both Intel
and AMD recommend the
OEM’s coolers for their
top-of-the-line chips.

2. AMD’s Radeon HD
6970 is a great GPU for
the price.

3. The NZXT Phantom 410
hasalotofharddrivetrays,
butI'm only using one.

4. Springing the extra
$30 or so for a modular
power supply can elimi-
nate cablebunchingatthe
bottom of the case.

variableintheirtolerance for overclocks, soyoumighthave better luck.

Of course, the lower scores on encoding tests could also have to do
with my boot drive. | normally prefer to run with an SSD boot drive, but
| went with a hybrid drive this time. The disk access speed and slower-
than-solid-state write speeds doubtless affected the encoding tests,
which allinvolve reading and writing large files to the disk.

That said, Bulldozer does offer better thermal performance. My
FX-8150 never got above 55 C, even running Prime95 at 4.2GHz, which
is a far lower temperature than we’'d see from the overclocked i7-920
inour zero-point test bed.

Ifyour budget allows forit, youmaywantto go fora multi-GPU setup.
Unlike Sandy Bridge motherboards, which can run two x16 PCle video-
cards but only at x8, the Sabretooth 990FX can run them at their fullx16

speed. Does it really make a big difference? In

the vast majority of cases, no, but hell, you can
at least rubitin the noses of your friends run-

ning at x8 speeds.

Fora$1,500 machine, the Bulldozerrigdoes
offeralot of performance, although unlessyou're
running heavily multithreaded applications you
probablywon’t notice the difference betweenits
eightcoresand adecent quad-core—especially
if the quad has Hyper-Threading. At this point,

diehard AMD fans will probably just be happy
to hear that a Bulldozer-powered rig holds its

BENCHMARKS
FOINT ——
Vegas Pro [sec) 3,049 3,203 (-5%)
Lightroom 2.6 (sec) 356 413 (-14%)
ProShow 4 [sec) 1,112 | 1,138(-2%)
MainConcept 1.6 [sec) 2,113 | 2,207 (-4%)
STALKER: CoP [fps) 42.0 33.0 (-21%)
Far Cry 2 [fps) | M4.4 | 98.3(-14%) |
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Our current desktop test bed consists of a quad-core 2.66GHz Core i7-920 overclocked to 3.5GHz, 6GB of Corsair DDR3/1333 overclocked
to 1750MHz, on a Gigabyte X58 motherboard. We are running an ATl Radeon HD 5970 graphics card, a 160GB Intel X25-M SSD, and é4-bit

Windows 7 Ultimate.
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own at its price point. A Bulldozer rig isn’t the
fastestmoney can buy, butforthe price, you get
alotofcores,decent performance, and fullPCle
lanes to growinto."i’f\



STEP-BY-STEP GUIDES TO IMPROVING YOUR PC

‘B Windows Task Manager =HEDHERXTm]

File Options View Help

Applications | Processes | Services | Performance | Networking | Users

Image Name User Name CPU Description s i =
Rtv: K w.  SYSTEM 00 Symantec AntiVi...
st ool [ nesniion / ' ALEX CASTLE
rundii32.exe acastie 00 Windows hostp... Processor Affinity - 8 2
rundli32.exe ... acastie 00 Windows hostp... ‘ f ONLINE MANAGING EDITOR
SaiMfd.exe acastle 00 Saitek MFD File ... Which processors are allowed to run "SmcGui.exe™

SearchFilterH,.. SYSTEM 00 Microsoft Windo... GET THE

Searchindexe... SYSTEM 00 Microsoft Windo...
<All Processors >

SearchProtoc... SYSTEM 00 Microsoft Windo... o FE ATU R ES
services.exe SYSTEM 00 Services and Co...

viCPU 1

ShockTray.exe  acastle 03 TteSPORTS Sh... F WI N D w
Smc.exe SYSTEM 04 Symantec CMC... 0 O S
SmcGui.exe acastle Symantec CMC ...

mesee  SITEM 00 WindowsSesso.. 8 RIGHT NOW

00

00
soffice.bin *32  acastie 00 OpenOffice.org...
soffice.exe *32 acastle 00 OpenOffice.org...
spoolsv.exe SYSTEM 00 Spooler SubSys...

next guy about the follow-up
to Windows 7, not all of the

MICROMANAGE YOUR PROCESSES new features look quite so...

new. Here are three features

IS YOUR MASSIVELY MULTICORE PROCESSOR CAUSING PROBLEMS WITH of Windows 8 that you can
LEGACY APPLICATIONS? YOU CAN RELEGATE A PROCESS TO A SINGLE CPU have today:

Ambient Data: One of the cool-

CORE BY OPENING THE TASK MANAGER, RIGHT-CLICKING A PARTICULAR est features of the new Metro

PROCESS, AND SELECTING SET AFFINITY. Ul is tiles that display g

stantly updated data. Windows

has toyed with this before with

desktop widgets; but if you want

real power, you'll have to check

out a third-party solution like

Samurize (www.samurize.com).

Cloud Sync: Microsoft is fully

. embracing cloud sync in Win-

ﬁ dows 8, but there's no reason

L ‘ you shouldn’t already be us-

ing cloud-sync services like

A Dropbox  (www.dropbox.com)

or SugarSync (www.sugarsync.
com).

F =3 . iy New, Ugly Windows Explor-
58 60 er: Just kidding—they can
CREATE A FLEXIBLE PROTECT YOUR keip that one;
WEBSITE FOR FREE BOOT DRIVE
WITH DRUPAL GARDENS  WITH BITLOCKER

N comments@maximumpc.com
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How To |

|

CREATE A FLEXIBLE WEBSITE WITH
DRUPAL GARDENS -seams ety

WITH
DRUPAL
GARDENS,
THERE'S
NO NEED
TO WORRY
ABOUT
PAYING
SCADS TO A
TALENTED
WEB
DESIGNER

drupalgardens.com) and click Create a Free Site. You'll be
taken to a sign-up page that asks for a site URL [image Al.
As Drupal Gardens is a relatively new service, chances are you
won't have too much difficulty snagging a domain name that
works for you. Once you've settled on your credentials, click

I SIGN UP First, visit the Drupal Gardens website (www.

the Continue button.

1IN A worLD WHERE most of us have turned to expressing ourselves in snippets through the use of
services like Twitter, Facebook, and Google+, there’s still a place in this world for websites. After all,
140 characters might be enough to push out a message concerning how much you drank last night
and where you think you left your pants, but unless you're a MAG Poetry Prize winner, you might have
some difficulty expressing the emotions you felt in seeing the Grand Canyon for the first time on your
summer vacation. And it goes without saying that for businesses, in particular, having a website to
showcase or offer support for your products is a no-brainer.

These days, folks looking to build their own site are spoiled for choice. For those who just want
to throw their pictures and videos up online without worrying about anything more than what tem-
plate to use and an occasional bit of spellchecking, Tumblr, Blogger, and Windows Live Spaces are all
great ways to go. If you demand more control over your site’s look and functionality, you can rely on
open-source content management systems like Joomla, Drupal, or WordPress. Unfortunately, to get
the most out of these, users often need to be prepared to fulfill the role of not only content creator but
also backend site administrator, dealing with frustrations such as choosing a reputable ISP, setting
up your home computer to act as a server, deciding whether or not to download new versions of the
program, and dealing with PHP databases.

Isn’t there a happy middle ground?

There is. Drupal Gardens takes the power and flexibility of the open source Drupal 7 content man-
agement system and combines it with turnkey-style site management, allowing users to go from nil
to an up-and-running site in well under an hour. With Drupal Gardens, there’s no need for worrying
about backend administration, working with frustrating FTP uploads, or paying scads to a talented
web developer for his years of dedicated technical education. Simply sign up for an account, set up
your site, and get posting. How do
you get started? Glad you asked.

Create the next social phenomenon.

Y pr————

might be great for keeping a concise

online record of your cat’s busy life, it
doesn’t do much if you're trying to promote a
product or service. Fortunately, Drupal Gardens
accounts for this by offering a number of stylis-
tic alternatives, including a template optimized
for promoting a product or service and another
designed to help groups discuss or push their
agenda forward [image El. If none of Drupal
Garden's basic templates do it for you, there’s
also the option to create a template to meet your
particular needs. Must-have features like a ro-
tating banner, an area for your Twitter feed, and
feedback and contact forms can all be turned on
or off with push-button simplicity. When you're
satisfied with the type of site and feature set
you've selected, click Continue.

2 CHOOSE YOUR WEAPON While a blog

- © | St 1
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Choose a template or create your own
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RETICULATING SPINES At this point, as you will see by the
3 progress bar you're presented with, your Drupal Gardens
site is well on its way to being set up. Check your inbox: Ac-
quia will have sent you an email when your site is ready to go. When

WELCOME HOME While it might not be much to look at
4 yet, your new Drupal Gardens digs are set up and ready

to be tweaked [image C]. Where services like Tumblr
leave you to your own devices, Acquia has been good enough
to provide a few sample posts and other filler content to all
new Drupal Gardens sites in order to give users a feel for the
template they've chosen. Had enough of a feel? Good—time to
make it your own.

MASTER YOUR DOMAIN Drupal Gardens, like Drupal 7, can
5 be controlled and manipulated via the administration tool-
bar at the top of your browser. Only users who have signed
into the service can see or interact with the administration tool-
bar—it's not visible to anyone else. Here's the lowdown on its vari-
ous functions.
»» Dashboard: Clicking this link provides you with an overview of the
latest updates to your Drupal Gardens site.
» Contents: Shows a list of your entire site’'s content, as well as
who posted it. Here, an administrator can create, publish, unpub-
lish, edit, or delete any of the site’s posts.
» Structure: Essentially, the structure link lets you decide what
appears on your site and where it shows up. From here, you can
configure your Drupal Gardens site’s data structure, content types,
menus, and taxonomy. This is also where you can create simple
content lists.
» Appearance: With the options available via the Appearance link,
you can pimp out your site to your heart’s content, changing the
site’s layout, color palette, logo, font customization, page borders,
themes, and more limage D). For the skilled (or adventurous),
there’s also an option to putter about with Cascading Style Sheets.
» People: From here, you can invite new people to your site under
a wide variety of permissions levels. If anyone gets out of line, the
People overlay also provides the ability to block or delete users.
»» Modules: With Drupal, Modules make the magic happen. Noth-
ing on your site happens without them. The Modules link makes it
a cinch to enable or disable modules, adding or taking away func-

Sgzent comments

Savpe geier,

it shows up, click the link to complete the setup process. You have
seven days to click the link before your Drupal Gardens site and
account are both deleted. Now, let's move on. This is where things
get interesting.

Racet commens

tionality with just a few mouse clicks. While some of the modules
must be enabled at all times, Drupal Gardens provides you with
a wide variety of additional modules to help you customize your
site’s look and feel.
»» Configuration: As the link's name suggests, from here users
are able to configure awide variety of their site’s functions, includ-
ing account settings, content authoring defaults, how media such
as photos, audio, and video are presented, language settings, and
a number of administrative functions.
» Reports: With this link, you can check on your site’s stats, re-
cent log messages, and other important site information. For in-
dividuals looking to leverage their website for sales, media rela-
tions, or product information, these metrics are vital.
5 will sate the website-building appetite of most
users, Acquia also offers a number of tiers of
additional service that allow for a variety of finishing
touches, like additional storage, one-on-one technical
support, additional responses for any of your site’s web
forms, and the use of a custom domain name limage EJ.
Now that your site is up and running, don't be afraid to
tinker! Drupal’s reputation as a flexible, durable CMS is
well earned, thanks to the hard work of countless devel-
opers volunteering their time over the years. The chances
of you breaking anything are pretty minimal. If you do find
a way to flummox the works, don’t fret: The helpful folks

in the Drupal Gardens forums are standing by to help you
unbugger just about anything you accidentally bugger up.

UPGRADE While Drupal Gardens' free offerings

& drupal gardens

Drupal Gardens pricing plans  [EESISI
Suanw Bae Fratese o Preemom Urireed
Free 12 192 391 79
L
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WITH BITLOCKER -ae

When it comes to protecting the data on your computer, you can't
do better than strong encryption. Properly encrypted, your files are
safe even if a ne'er-do-well gains access to your computer, either
physically or through a network. In the past, we've discussed how

Ide-
ally, you have a motherboard o
with a Trusted Platform

to use various encryption tools to encrypt individual files or create
virtual, encrypted drives. Now, we'll look at how to get maximum se-
curity by encrypting your boot disk using the BitLocker full-drive en-
cryption system that’s built into Windows 7 Ultimate and Enterprise.

A compatible Trusted Platform Module (TPM) Security Device must be present on this computer, but

a TPM was not found. Please contact your system administrater tc enable BitLocker

Module (TPM) chip. A TPM chip

securely stores cryptographic

keys, which BitLocker uses to ac-

cess your boot drive before Win-

dows even loads. The TPM also detects any early boot files that have been
modified, protecting you from rootkits and other low-level malware. You
can check with your motherboard manufacturer to see if you have a TPM,
oryou can just attempt to go straight to Step 3. If you don't see a message
that looks like ,you're good to go. Otherwise, you don't have aTPM
and you'll need to continue to Step 2.

You'll also need an additional, small partition on any boot drive you
wish to encrypt in order to use BitLocker. Windows creates this extra
partition by default during installation, but even if you don’t have one, the
BitLocker software can create it for you.

By default, BitLocker requires a TPM
chip towork. To change this, open the group policy editor by bringing
up the Run menu (press Win + R] and then typing gpedit.msc.

Navigate through the hierarchy on the left side of the group policy editor,
selecting the following folders, in order: Computer Configuration > Adminis-
trative Templates > Windows Components > BitLocker Drive Encryption > Op-
erating System Drives . Once you've found the right folder, double-
click “Require additional authentication at startup” to edit that policy entry.

In the policy editor, all you need to do is click the radio button marked En-
abled. In the bottom-Lleft, a checkbox labeled “Allow BitLocker without a com-
patible TPM” should already be checked. If it isnt, check it. Click OK and exit
the group policy editor.

Operating System Drives

88 K ' BUILD IT 2012

The actual process of
enabling BitLocker is straightforward: You can
right-click a drive in Explorer and click Turn On

BitLocker, or you can go to the BitLocker section of the
control panel and enable it on any drive from there.

As long as you've followed the previous two steps,
you should see a screen asking you for your BitLock-
er startup preferences. If you have a TPM, you have
three options. If you select “Use BitLocker without ad-
ditional keys” your startup process will be basically
unchanged. Someone with access to your computer
will be able to get at your data, but you'll be protected
from rootkits and from people accessing your data
remotely. Alternatively, you can choose to enter a PIN
every time you log in.

If you're using the USB method, you only have ac-
cess to the last option, “Require a Startup key at ev-
ery startup.” With this method, you'll only be able to
boot your computer while you have a USB drive with a
startup key inserted in the machine.

Once you select an option, you'll be asked to insert a
USB drive to use as the key, and you’ll choose where to
store your recovery key, which you'll need if you want to
decrypt your data on a different computer, or if the TPM
detects a problem. It will take some time for BitLocker
to encrypt your drive, but once it’s finished, your data is
safe. Anyone attempting to boot from your drive with-
out the proper key won't even get to the Windows boot
screen O




Customize the Windows 7 File

Browser Menu -aiex castie

IN WINDOWS 7, browsing for files from within a program can be
a bit confusing. Why? Because for some reason, there are two
separate menus for exactly that function, and they behave dif-
ferently.

The first sort of menu looks more or less like Explorer.exe (im-
age Al. It's got a folder view in the main part of the window, and a
navigation pane on the left side that makes it quick to get where
you want to go. If you frequently save to or load from a particular
location, you can make sure it's always at hand by dragging that
location into your Favorites bar. This is the good window.

Narne Oste moddwd Type

4. Adobe Creative Suite 4 Master Collection 4200010 1230 P Fie folder
L lemed 982 3172010 219 AM

File fikbar

L 1. Mount&lade Warband 5/9/20101:42PM  File folder
Desktop | Mount&Blade Warhand Savegames SAOMOLI0PM  File folder
T 12 My Dropbox 112220111139 .. File folder
= 1. My Games 9/21/201010:53PM  File folder
Tihranes 1 Settlers/ VN0 T4 PM File tolder
1. Square Enix S/1/2010846PM  File folder

* |, StarCraft I Beta 2/24/201011:16 PM  File folder
Computer L T Based Strat WA 106 Fie talder
L Unity Projects 11/20/20117:38 AM  File folder

PlacesBar Editor is available for free at bit.ly/lgKxW. Simply

I DOWNLOAD PLACESBAR EDITOR

follow the link to download the app, unzip it, and install it.
Once it’s installed, go ahead and run the program. The main in-
terface is strangely complicated—despite an unnecessarily large
assortment of buttons and icons on the top of the window, there’s
actually really only one thing we care about: the fields in the Win-
dows tab.

The second menu is a holdover from pre-Windows 7 days—
it's the plain-old Open menu, with a small browser and a wimpy
selection of predefined, uncustomizable shortcut icons on the
left (image BJ. It is, unfortunately, still more common in pro-
grams (including Adobe’s Creative Suite) than the superior,
newer menu.

Fortunately, you actually can customize the second type of file
browser—it just takes some work. There’'s a way to do it in the
system registry, but it's complicated and not necessary. Instead
we'll use a free app called PlacesBar Editor.

The Windows tab lets you directly customize the line-

up of five icons that appear in your places bar limage
C). For each of the five places, you can click the drop-down
box on the right to select any system folder on your com-
puter, such as My Documents, the Desktop, or My Computer.
Most of these locations are already in the places bar, soyou’ll
more likely use the field to the right (which you can enable by
clicking the Custom checkbox].

» Here, you can add any non-system folder by simply en-
tering its complete path in the text field, or clicking the folder
icon and browsing for it. You can use any folder on your sys-
tem, or any network location. We particularly like being able
to add our Dropbox folder to our places list, as well as our
working folder for screenshots.

» Once you've made your changes, you'll have to click
the Save button at the top in order to have them take ef-
fect. At that point, you can click the Test button to open a
sample file browser and make sure everything is in order.

» Note that when you click Save, all places bar icons
are changed to the ones specified. In other words, you
can’t just use PlacesBar Editor to change a single location
and keep the rest the same—you’ll have to define a full set
of five (or less) that you want to use. If, for whatever rea-
son, you don't care for your new layout, you can click the
Default button to get the old locations back.

2 CUSTOMIZE YOUR WINDOWS PLACES BAR

=& ol@ ve 3 e
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or Kindle ApPp -aexcast

are any number of ways to do your read-
ing that don’t involve anything quite so passé as paper and ink.
There’s plenty of dedicated reading hardware and software, but
nothing as robust as Amazon’s Kindle offerings. Between the
Kindle, the Kindle Touch, the Kindle Fire, and the free Kindle apps
for Android, i0S, and Windows, you can read your Kindle books
virtually anywhere.
But still, there are certain advantages to paper books. Your

90 ' i

First, you'll need to find a library near you that supports the

Kindle public library lending program. Currently, this is lim-
ited to libraries that use the OverDrive system for online book
checkouts. Fortunately, the majority of libraries do use OverDrive,
so you shouldn’t have a hard time finding a qualifying library near
you. To search all OverDrive libraries, go to search.overdrive.com
and click Library Search.

The whole library metaphor (and the legal ground that Am-

azon is standing on] would crumble if anyone in the world
could borrow books from any library. That means that while you
can borrow a book from the comfort of your own home, you’ll have
to have a library card to do so.

Hopefully you already have a library card, but if you don’t, you
might be in for an outing. Most local libraries offer free borrowing
privileges, but require proof of address, which must be shown in
person. So get out that ID, haulyourself down to your local branch,
and get yourself a card.

Now, you simply need to find a book to rent. Go to the Over-

Drive digital lending site for your library that you found in step
one, and find the Advanced Search button. Then, click the Format
drop-down and select Kindle Book

San Francisco Public Library //

[ LibraryHome | Digital Home | Digital Media Account | M

Agvanced Searcn

Advanced Search

Accessible eUooks for the
print-impaired - Click here
Title
Creator
Keyword
1SBN
Farmal Kindle Book .
My elp Language I Aol . = .

Adobe LPUD eliook

Need Publishe:
(mnmn!“:lhev?r Adobe PUI' eDook
Subject OverDrive MF obook e

OverDrve WMA Audobook
Awaras OverDme Music
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Kindle doesn’t have that new-book smell, or the satisfying heft
of a good hardcover. Also, no digital reader can match the con-
venience and value of borrowing books for free from a public li-
brary—or canit?

Amazon has recently scored another point for e-books—you
can now borrow books from your local public library from home
and have them sent directly to your Kindle app or device, all for
free. It's a fairly simple process—just follow these steps.

Like real books, the library only has a certain num-
ber of digital copies of each book available to lend out. If
other Kindle users have already borrowed all the copies
of a book you want to read, you'll have to add yourself to
the queue for that book. To find a book you can borrow
right now, check the box labelled “Only show titles with
copies available.”

Once you've found a book (or books—most librar-

ies are pretty generous with the number of e-books
you can have checked out at once] that you want to read,
click the Add to Cart button underneath the Kindle icon,
then click Checkout. When you finish the Library side of
the checkout procedure, you'll be directed to Amazon.com,
where you can enter your username and password, and
select which of your Kindle devices you want the book sent
to .

The next time you open your Kindle device or app, you
should be able to find the borrowed e-book in the Archived
Items section. Now you can download the book to your de-
vice and start reading right away. Unlike library
books, you can't keep these past their due date—if you've
borrowed a popular book, make sure to read it before the
expiration date, or you'll have to go to the back of the line
before you can check it out again.

Deliver to: Alexs iPhone IR
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Android Apps

that hot new app on the Android Market, and
you can't wait to click the Install button. But you're getting the
message that the app isn't compatible with your device. Being
the good Maximum user that you are, you'd rather find out for
yourself. Those messages are sometimes wrong, after all. Or

The reason you sideload apps in the first place is because you're
sourcing them from a place other than the sanctioned method,
which is usually the Android Market or some device-specific bou-
tique app store. Android Apps come in the form of .apk files. You can
procure such files from a prior device backup, straight from a devel-
oper's website, and of course from... the Internet (you know the deal).
Next, transfer those .apk files from your PC to your Android
however you like: on a microSD card , through a cloud
service such as Dropbox, via a USB transfer, etc. Just remem-
ber what directory those files end up in, so you don't have to root
through too many folders looking for them later.

< ) Internal Storage @ <020

Name A Last Modified
L.Trashes --
. Android -

Apps -
._Amazon_Appstore-release.apk 10/7/11 6:03 P!
._com.netflix.mediaclient_246.apk 10/7/11 6:03 Pt
._News360PhonesPreview.apk 10/7/11 6:03 P!
._Pinball_HD_For_Tegra_1.0_1716.Release.Te 10/7/11 6:03 Pt
._ShadowGun.apk 10/7/11 6:04 P1
air.interactiveuniverse.Lapselt_1002001.apk 9/16/11 2:36 Pt
Amazon_Appstore-release.apk 3/22/11 1:51 Pt
com.aloga.me.client_modules.android_sl_108.apk 9/16/11 2:38 Pt
com.amazon.kindle_360.apk 9/16/11 2:32 Pt
com.amazon.mp3_2000133.apk 9/16/11 2:32 PI
com.amazon.venezia 11500.ank 9/16/112:34 P1

The default setting in Android is to not allow the installation of
non-Market applications. Fie on that! Go to your Android de-
vice's Settings, and under Applications, check the "Unknown sourc-
es" box , allowing you, in effect, to sideload. Some unfor-

Manage applications

Running services

Storage use

Battery use

Unknown sources

Development

perhaps you want to take advantage of the daily giveaways in the
Amazon Appstore. Or, if you're one of the millions of Kindle Fire
owners, you may want more choices than the limited Amazon
Appstore provides. All of the above comprise sufficient reason
to start sideloading apps to your Android device.

tunate souls may have tyrannical devices that have modded
the Android OS to not allow sideloading at all, in which case
they'll have to look into rooting the device or installing cus-
tom Android ROMs. But that's a whole other How To.

To install your .apk apps, you essentially launch

the files through a file manager app. Many An-
droid devices come with a file manager preloaded. For
the rest, there are tons of file managers out there and a
good handful of high-quality free ones. If you have access
to the Android Market, like most Android users, we like
Metago’'s Astro File Manager or Rhythm Software's File
Manager HD for Honeycomb tablets. For folks locked into
the Amazon Appstore (users of the Grid10, Kindle Fire,
etc.), we prefer ES File Explorer.

Because you heeded our warning to remember what
folder your .apk’s are in, you just need to launch your file
manager and find them . If they're on a microSD
card, you'll probably need to hit the file manager's Up
button a couple of times to find the "Removable” directo-
ry. Touching an .apk icon will open the Package Installer,
where you can touch the Install button to finish the deed

. Now that app, whether it will function properly
or not, is ready to launch. Enjoy the sweet freedom of the
gray market!
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Set up a Personal Wiki -seans etiamy

IF YOU'RE LOOKING to build a website where you or other users can
create, tinker with, or delete content on the fly from just about any
web browser under the sun, you're looking to build a wiki. Wiki-style
sites offer a level of inclusion and flexibility unmatched by anything
else online today. With a wiki, multiple people can make changes to
site content simultaneously, typically with little or no coding exper-
tise. Even if you're not looking to create the next Wikipedia, a wiki

can be a great tool for collaboration or personal organization.

Wiki on a Web Host

Unfortunately, things on the back end of some of the most pop-
ular wiki applications, such as Mediawiki, Instiki, and Dokuwiki
require that an administrator be conversant in PHP or SQL to get
things up and running. That said, not every wiki website requires
a truckload of coding knowledge to implement. If you're interested
in creating your own wiki to use alone or with a far-flung team of
contributors, you can use one of the two methods in this article to
get the knowledge-sharing ball rolling in no time at all.

FOR ANYONE WHO wants to get their wiki up and running with little or no heavy digital lifting involved, using a wiki-centric web service pro-
vider like Wikidot is a great way to go. Offering a wide range of free and paid subscription models that include a very respectable number of
customization options, there are few wiki-centric web hosts operating today that can match Wikidot for its flexibility and user-friendly feel.

service’s main page (www.wikidot.com), select a pricing op-

tion, and choose a name for your wiki’s domain. For this exer-
cise, we've opted to go with Wikidot's free subscription plan, but
the setup process is similar no matter what plan you decide upon.
Once you've chosen a name for your wiki, click the Get It Now but-
ton [image Al. You'll be asked to create a Wikidot account and pro-
vide a few pieces of basic information about yourself. Once this is
done, an account confirmation notice will be sent to you via email.
Click the enclosed link and log into your new Wikidot account.

I MEET WIKIDOT To get started with Wikidot, navigate to the

C @ 7 www wieidotcom -

i .m
Now t's easier than ever to builc a website. Publish content, share your documents,
colladorate with friends or coworkers, create a place for your community!

Sty windor com (LSS

Pages: 10 919 662,  aits tecoy 9 811, Poogle: D47 045,  Sigred-up todsy: 190

ﬁgw . Education. . Personsl/Biog . Community. . Group Projects .

to set up your wiki, decide on a title, tagline, web

address, and template style [image Bl. Users are
also given the option of choosing an interface language
and selecting an access policy—open, closed, or pri-
vate—for their site.

2 SETUPYOUR WIKI Upon logging in, you'll be asked
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splines, your new wiki site will be ready to go. You'll note

that Wikidot has populated your wiki with some useful in-
formation to give you an idea of what the template should look like
once you and your collaborators have uploaded some new content
to it [image Cl. Users are invited to add a customized logo, tinker
with their template’s theme, and modify the wiki's content using
a wide variety of HTML code snippets provided free of charge—a
nice perk for individuals with little or no coding experience.

3 CUSTOMIZE AND POPULATE After reticulating a few

Edit the page
Tite of the page

Your Wiki
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Wiki in Your Dropbox

to leverage the organizational power of a wiki to keep your personal affairs in order but want to do so without having to rely on aweb
host, orworse, deal with the frustration and hassle of setting up a database and home server, TiddlyWiki is a fantastic option. Awiki system contained
in a single .html file, TiddlyWiki can be accessed through any modern web browser on any platform with or without web access. When paired with a
Dropbox account, TiddlyWiki becomes a ubiquitous information powerhouse that you'll be able to access from just about anywhere you go.

In order to set up TiddlyWiki, you're
gonna have to download it first. Fortunately, the application can
be obtained for free from www.tiddlywiki.com. Download the

version designed for Windows Vista and extract it to your desktop.
By default, the file will be named “empty.” Rename the file to some-
thing memorable so that it doesn't get lost in the gazillions of other
files floating around your rig.

Locate the TiddlyWiki .html file and double-
click to openiit. Doing so should open a TiddlyWiki start page
in your default browser. To get you up and running, Tiddly-

Wiki will suggest that you personalize your wiki by changing its
name and subheading . Click the hyperlink for each and

alter the text in the field provided. Once you're finished, click Done,
which you'll find just above the text entry field you've been tinkering
with. You'll also want to enter your name using the field provided,
so that you can claim credit for any future edits. Now, look to the
right-hand side of your browser window and click Save Changes.

INfODUMP sexmss trosecn

GetingStarted

Site Title

hes Sh200m SOder i wzed 25 Bhe ISt ot of P page Me

ehDvg

In the top-right corner of your browser win-
dow, locate a link labeled Backstage and click it. Do-
ing so gives you access to a number of drop-down

menus chock-full of options designed for customizing your
TiddlyWiki . Change the settings as you see fit. Ex-
tras, such as themes and plugins can be downloaded from
TiddlyWiki.com, making it easy to pimp out your wiki right.

' Tweak advanced options
These options are saved in cockies in your browser

f

If you haven't already signed up
for a free Dropbox account and installed the service's
client on your rig, stop by www.dropbox.com and fol-

low the instructions provided. Once you're up and running with
Dropbox, open your computer’s Dropbox folder and drag your
TiddlyWiki .html file into it. The file will be uploaded to Drop-
box’s servers, making it both accessible and editable from any
computer or mobile device with a Dropbox client installed on
it, tablets and smartphones included. If you opt to place the file
in your Dropbox account’s Public folder , it becomes
possible to share your TiddlyWiki with others, turning your per-
sonal wiki into a private members-only website.

‘67 J¥ & b Seamus » Uropbox b Publc » i
| " |

Organize » € Open ~ Share with » Burn New folder
Favorites
Ml Desirop s Retume
& Downloads 5 Devil's Gallop.mdr
+ Uropbox £ InluDump

i Recant Riacec - —

There's no wrong way to use a wiki. A
flexible, multipurpose platform, your new
wiki can fulfill many different roles.

Your wiki can provide you with a space to
jot down quick notes, rough project out-
lines, capture information from other on-
line sources, or even piece together your

shopping list. What's more, it can all be RACKY(

accessed from just about anywhere you
can get online with a web browser.

Wiki users can instantly collaborate on
projects with others no matter where
they are in the world without hav-
ing to shuttle content back and forth
via email or rely on services such as
Google Docs.

Wikis are designed to track all revisions
made to their contents, making it easy to
keep track of howyourideas have formed,
from rough draft to final product.
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Get Insanely Fast Storage
with @ RAMDISK -aiex casti

WHEN YOU GET DOWN to it, memory is memory. Your hard disks,
SSDs, RAM, and even CPU cache are all structurally and func-
tionally very different, but they still do the same thing—store
ones and zeroes. Each type of memory is well suited for its
particular job, but there are times when you might want to use
them a little differently.

to using RAM as a hard disk, and none are bigger than the

speed boost you'll get by switching to RAM. RAM is fast
memory, and in our benchmarks a RAMDisk performed reads
and writes at nearly 10 times the speed of even a top-quality
SSD limage G). That's fast.

» The disadvantages of a RAMDisk are capacity and volatil-
ity: Capacity, because RAM just isn't very big, normally. That's
what has kept us from using RAMDisk in the past, but now that
32GB of RAM is a very affordable option for your PC, you should
have enough to spare for a modest-size RAMDisk. The volatility
issue is that RAM gets cleared out every time it powers down.
Most RAMDisk software has the option to write to animage file
on system shutdown or on a timer, but you'll always run the
risk of losing recently saved data in a power outage.

» So, generally speaking, a RAMDisk is a great option for
someone who needs small amounts of very fast storage on a
temporary basis. Video editing and encoding are great exam-
ples of this, as is editing large batches of photos.

! 5 v 1000MB v G: 0% (0/4084MB) v
1 Read [MB/s] Write [MB/s]

I SHOULD YOU USE ARAMDISK? There are big advantages

software packages available, but we recommend that
you start out with DataRAM RAMDisk (bit.ly/ZeEZ3).
It's not the most fully featured product available, but it's got
the big advantage of being free for disks up to 4GB. It's also
easy to install and use, so it makes a great option for trying
outa RAMDisk, and deciding if it's something you'd like to use.
» Another example of RAMDisk software is SuperSpeed
RamDisk (www.superspeed.com), which has a better feature
set, but the free version is only a trial, and an upgrade costs
$50—more than the $15it costs to upgrade DataRAM RAMDisk.
» Download DataRAM RAMDisk and run the .msi file to in-
stall the software.

2 INSTALL A RAMDISK There are multiple RAMDisk

That's the case with a page file, which uses your slower
secondary memory to extend your RAM. However, these days,
RAM has gotten so cheap and so plentiful that a page file is
rarely used. Instead, you should consider the reverse: You can
use extra space in your RAM to extend your computer’s filesys-
tem using RAMDisk software.

ware, open the Start menu, navigate to the DataRAM RAM-

Disk folder, and launch the Configuration Utility.
The configuration program will open, and you’ll be able to choose
what you want your RAMDisk to look like. In the first tab you'll be able
to choose the size and filesystem for your RAMDisk to use limage
H). Select as much memory as you want to use [remembering that
the free version only allows up to 4GB of space) and pick the FAT32
filesystem.

» The second tab lets you configure the RAMDisk’s image file,
which allows it to persist even if you shut down your PC [image [).
We strongly recommend that you tick the checkbox for the second
section, so that your RAMDisk will save to a file on system shutdown.
Next time you use the RAMDisk you can select the first checkbox and
load that file.

» Once you've done all that, click the button at the bottom of the
window to start the RAMDisk. Even if you close the configuration util-
ity, your system will still see the RAMDisk. Load a storage bench-
mark, and marvel at the insane speeds.d)

3 CONFIGURE YOUR RAMDISK After you've installed the soft-

Eile Help I u

Settings | Load and Save| Event Log| Options |

Basic Sellings
Set the size and type of RAMDisk you want to create

" FAT16 Partition

- (e FAI3Z Parthion
pisksoa | 4092 3 up £
¢ Unformatted
(Maximum 4092 MD)
@ Windows boot sector © DOS Doot Sector

Eile Help

Settings Load and Save | Event Log| Options |
[~ Load Disk Image at Startup ™ Create TEMP directory
Filename ¥ DiskLabel
[c\RaMDiskimg | [RAunisk
oave Image Settings
¥ Save Lisk Image on Shutdown I~ Putosave 00—

(seconds)

Filename
C\RAMDISKImg g] [§ave Diskimage Now I
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QR COde -Alex Castle

in a public space in the last year or two, you've
probably seen a QR code—a small, square two-dimensional
barcode that looks a bit like a miniature crossword puzzle.
They've been around for more than 15 years, but they've re-
cently exploded in popularity, thanks to smartphones, which

are perfect QR-scanners.

Unlike traditional supermarket-style barcodes—which codify

We're going to avoid the obvious joke here
and let you know that vCard is a standard for digitally trans-
mitting contact information. You might have encountered a

vCard attached to an email message in the past, but they work
great in QR codes, too—most QR reader apps are designed to
detect vCards and automatically enter the data into the phone’s
contact list.

There are plenty of sites that will create a vCard QR code for
you automatically (just a Google search away], but we recommend
the web app at bit.ly/dziTfO.

There, you simply click the Select a Code Action drop-down
box, and select Create a vCard. Then, enter your personal infor-
mation into the boxes below , and hit Generate Code.
Note that QR code size is dependent on the number of characters
encoded, so you might find yourself dealing with a giant, unwieldy
code that will be hard to fit on a business card. To get it down to
size, we recommend using only vital information, like your name,
phone number, and email address.

Another way to get around having a huge QR code is to have
a personal website with your contact info (perhaps in a download-
able vCard) and to embed a link to that in a QR code. You can use a
link shortener to make the URL and QR code as small as possible,
which you will want for the next section

) ) QR Code and 20 Code Ge

C keremerkan net

B N e
Create a vCard 3

ticape Special Characte ® Ve

IMPORTANT: #laase chack notes on eicapin Notes sactior

°

@ Real Person

One downside to

QR codes is that by de-

fault they look a little imper-
sonal . If you want to
give your business card some
visual appeal, there are a cou-
ple of simple things you can do.
For one, you can give it a more
interesting color scheme. The

an identification number—QR codes are binary representations
of numbers or letters, and can be many different sizes. A tiny QR
code can represent just 30 numbers, and a giant one can repre-
sent thousands of letters, numbers, and punctuation marks. With
that much flexibility, everyone can find a use for QR codes. In this
article, we'll show you how to make a distinctive, personalized QR
code to put on your business card, or anything else.

AANFAN ol

QR code generator we recommended defaults to black-
on-white, but you can tell it to use any color for the fore-
ground or the background. Make sure the background is
lighter than the foreground, and that there’'s decent con-
trast between the two. Otherwise, reader apps may have
a hard time with it.

An even neater-looking trick, and one that's still
easy to pull off is to use a subtle color gradient. To do this,
just open your image editor of choice (Photoshop and the
free GIMP both work great], create a color gradient, and
then use your QR code as a mask for that layer .

If you want to go a step further by introducing a logo
into your QR code, that's entirely possible, as well. Just
make sure to use the highest error correction setting
(this can be set in the web app we recommended ear-
lier) when you generate your QR code. This will make the
code larger, but will allow it to be read even if up to 30
percent of the code is erased and written over. For best
results, don’t place your graphic or logo over the track-
ing boxes in the corners of the code. With some trial and
error, you should be able to find out what scans and what
doesn't .
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. DUAL-GPU CARDS

ITI RADEON HD 4870
E,J\]" 18
ATl volleyed with the Radeon HD 4870
X2. Faster than the GX2 and Nvidia's new
GeForce GTX 280, the card’s 750MHz GPUs
had a whopping 2GB of RAM.

In 1998, the onlythmg more badass than dual
Voodoo?2 cards in SLI was the Obsidian X-24, which
combined two V2s—each with an incredible 12MB of
RAM and a 95MHz clock—in one card!

Nvidia’s follow-up, the
1.8GB GeForce GTX 295,

wasn’t a knockout with its 576 MHz
clocks, but it did the job and most
considered it the preferred option.

AGE FURY MAXK,

It wasn't fast and its drivers were bad,
but ATI's Rage Fury Maxx was way
_ahead of its time. Its dual 125MHz chips IrJ, cUUS
| each featured an amazing 32MB of Next came the Radeon HD 5970—a
| SDRAM RAM! respectably fast card even today,
with 2GB of GDDR5 RAM and

725MHz cores.

B Image courtesy of hothardware.com

It didn’t matter how good this dual- HD 6990, 2011 ?'

VSA-100 card was, because most After ayear-long break.’
folks had already written off 3dfx. ATI came back with its
fast, loud, hot, and [
hard-to-get Radeon I
VD! 0 )50 EX2. 2006 HD 6990. "

Be5|des packlng 1GB of RAM and 500MHz GPUs
this card kicked off the quad-SLI wars.

l‘ l‘ ‘j\v:,. :.‘ ‘, ,VU I

bt ‘ ‘:: ] ‘ U ) ‘: - ‘7 ‘ ‘ g 2 ‘
Sportlng 168 of GDDR at A Desplte its 607MHz cores and 3GB of RAM the

1,800MHz and ?25_M_HZ cores; the: GTX 590 is well behaved and runs quieter than
HD 3870 X2 paid dividends in ATl's its AMD counterpart.

strategy to make slightly slower,
but far cooler chips.

@
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Strlkmg back a few months later, Nvidia
combined two G92 cores to wrest the top-card
title with the GeForce 9800 GX2 and its 600MHz
GPUs and 1GB of RAM.
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The Speed you need
at the price you want.
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Intel® Solid-State Drive 330 series
delivers the perfect blend of
performance, quality, and value.

6Gb/s Performance:

Sequential: Up to 500 MB/s reads: Up to 450 MB/s writes
Random: Up to 22.5 k IOPs reads: Up to 33k IOPs

Intel Quality:
Backed by a 3-year limited warranty
World class quality, reliability, and customer support

Visit intel.com/go/ssd for more information

Copyright © 2012 Intel Corporation. Al rights reserved. Intel, the Intel logo, and Xeon are trademarks of Intel Corporation in the U.S. and other countries.
*Other names and brands may be claimed as the property of others.
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LLCLIRILY Blood and Gore
Intense Violence
Partial Nudity
Strong Language |
Strong Sexual Content |
DUD-ROM|
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©2004 - 2012 Rockstar Games, Inc. Rockstar Games, Rockstar Studios, Max Payne, and the Rockstar Games Ry marks and logos are trademarks and/or registered trademarks of Take-Two Interactive Software, Inc. in
the U.S.A. and/or foreign countries. The ratings icon is a trademark of the Entertainment Software Association. All other marks and trademarks are properties of their respective owners. All rights reserved.
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