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Gordon
Mah Ung

THE LEGACY OF

LEGACY

not a final product, so
itwouldn't be fair to render a verdict
before final code is available. But |
don’t need to be a high-priced Wash-
ington pollster to see that a very
wide swath of mouse jockeys are go-
ing to be seriously pissed-off.

Trying to use Windows 8's Met-
ro Ul—at least in the current beta
state—will immediately make com-
fortable Windows users feel like oc-
togenarians at the local community
center’s shared computer station.
When you can’t even figure out how
to shut down an app or call up the
Lucky Charms bar, it's enough to
make you want to pound the mouse
on the table until it shatters.

I'm not here to bag on a beta prod-
uct, though; I'm here to say that the
teeth-gnashing and hair-pulling
that many folks will undoubtedly go
through is normal, and to explain
why we're going through it yet again.

One of the lovely qualities of the
PC platform is its respect for leg-
acy support. Things are never just
burned down wholesale and started
anew. Even Microsoft can’t just come
in, tell everyone to dump x86 for,
say, ARM, and then direct all hard-
ware and software vendors to suck
it up and rewrite everything from
scratch. Few companies in the world
have the kind of dictatorial power
and arrogance to slap its customers
and partners around like that.

N submit your questions to:

Instead, new technologies are al-
most always gradually phased in on
the PC with a bridge back to the pre-
vious generation. This was done for
PATA to SATA, and serial/parallel to
USB, and from Windows 3.1 to Win-
dows 95. Legacy software and hard-
ware is always respected; it's at the
very essence of the PC.

And this is why we're undoubtedly
going to be mired in an interface
that works great for touch, or great
for mouse and keyboard, but not for
both. It is, essentially, not the best
of both worlds. Unfortunately, this is
what you get when you try to move
the platform forward while some-
how leaving a fallback for those who
can’'t take the change.

So, while you're slamming your
fist on the table, shaking your flat
panel back and forth, or jumping up
and down and cursing the Ul change,
there is actually a greater good at
work.

Gordon Mah Ung is Maximum PC’s
deputy editor, senior hardware expert,
and all-around muckraker.
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What's Next for

The new tech that's enabled 1Tb-per-square-inch areal density

IN MARCH, Seagate announced
that it had broken an areal-
density milestone, hitting one
terabit per square inch. In
its announcement, Seagate
claimed the milestone, which
was reached using heat-
assisted magnetic recording
(HAMR), could enable 60TB
desktop hard drives by the
time the technology fully ma-
tures. Today’'s hard drives,
which use perpendicular
magnetic recording (PMR],
cap out at around 625Gb per
square inch, and Seagate es-
timates that PMR will reach
its density limit at around
1Tb per square inch some-
time around 2015, so the race
is on to find a replacement
mechanical storage technol-

HAMR drives won’t look much
different from today’s hard drives—
except for the addition of a laser.
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ogy—and Seagate is just one
of the hard drive manufactur-
ers betting on HAMR.

Heat-assisted magnetic
recording uses lasers to su-
perheat a 50nm spot on a
magnetic-alloy surface (iron-
platinum, in this case) in or-
der to change the polarity of
the heated section. Because
the surface requires heat to
change its polarity, HAMR
bits don’t interfere with each
other, so data degradation
errors that creep into PMR
media as density on those de-
vices increases won't occur
on HAMR drives.

Mark Re, senior VP of

Heads and Media R&D at
Seagate, says that the first
commercial

HAMR drives

should appear around 2015,
right around the time PMR
drives reach their theoreti-
cal density limit. According
to Re, HAMR drives shouldn’t
require much more power or
produce more heat than to-
day’'s hard drives. The iron-
platinum alloy used in HAMR
drives contains more plati-
num than the cobalt-plat-
inum alloy used in current
PMR platters, so platters will
be slightly more expensive,
but since they can be manu-
factured on today’s platter
fabs, they won’t require new
manufacturing  equipment.
Re expects HAMR drives to
replace today’s PMR drives in
all situations where 3.5-inch
and 2.5-inch magnetic drives
are currently deployed.
While traditional hard drive
manufacturers work on the
next generation of mechani-
cal storage devices, though,
solid-state drives continue to
advance. In November 2011,
Intel and Micron announced
a 128Gb NAND die at 20nm,
enabling an eight-die pack-
age of 128GB. Given that a
2.5-inch drive can hold 16
packages, that could enable
2TB SSDs by the end of 2013.
Solid-state memory requires
less power and puts out no
vibration and little heat, and
modern MLC NAND is much
faster than mechanical stor-

age. Will mechanical storage
still be around by the end of
the decade?

“Absolutely,” says Mark
Re. Citing reports that the de-
mand for data storage grows
by an average of 40 to 50 per-
cent each year, Re points out
that it would be infeasible
to replace magnetic hard
drives, with their “reliable
storage at affordable prices,”
with solid state drives for
storage of all that data. "Even
if you wanted to replace more
of that storage with flash
memory, it becomes pro-
hibitively expensive” to build
enough NAND fabs to accom-
modate capacity demand. Re
anticipates that flash media
and magnetic storage will
continue to coexist for a long
time to come.

Maximum PCtendstoagree.
While we see solid-state
storage overtaking mechani-
cal drives for most consumer
applications within the next
five years or so, that doesn't
mean mechanical drives will
go away. We've got to store all
that data somehow, and even
if laptops and ultrabooks do
away with mechanical drives,
there’'s just nothing like a
desktop with 12TB worth of
data crammed into it. Not
to mention all those server
farms that hold “the cloud.”
-Nathan Edwards




Turns out, punching holes through standard
90nm silicon CMOS chips is a decent first
step toward superfast supercomputing.
That's the key to IBM’s awesomely named
“Holey Optochip,” a prototype optical chip
sporting 48 holes that can transfer data at
a blistering-fast 1 terabit (1 trillion bits] per
second.

Optical data transmission uses pulses
of light to send information faster and more
efficiently than the standard “electrons via
wire” method. The holes let light through to the 24/24 split of optical receiver/trans-
mitter channels on the opposite side of the chip.

IBM says the parallel optical transceiver can transfer the equivalent of 500 HD
movies every second with its 1Tb/s data rate. (Of course, that's in-chip speed; other
system components would slow that down.) As if that weren't cool enough, IBM used
industry-standard parts to ensure an easy economy of scale when the chip hits manu-
facturing, and the Holey Octochip is green, to boot—using just 5W of power. -BC
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Android Tablets to Overtake iPad
by 2015

These days you might get the impression that Apple’s iPad is the only
tablet in existence. We’'ll let Apple enjoy its moment in the sun, because
as analyst firm IDC points out, Android tablet shipments are on track to
overtake i0OS by 2015. According to IDC, Apple might remain the dominant
single vendor, but “the sheer number of vendors shipping low-price, An-
droid-based tablets means that Google's OS will overtake Apple’s in terms
of worldwide market share.”

The trend has already begun. IDC notes that Android made strong gains
in Q4 of 2011, in which its market share grew to 44.6 percent, up from
32.3 percentin Q3. This came at the expense of Apple’s i0S/iPad platform,
which dropped from 61.6 percent in Q3 2011 to 54.7 percent in Q4. -PL

All-in-one PCs aren’t known for their upgradability, but then again, all-in-
one PCs haven’t been built by boutique builder Maingear—until now, that is.
Maingear is spreading its proverbial wings with the Solo 21, which uniquely
sports an SSD caching solution out of the box.

With a starting price of $1,000,
default specs include an Intel Core
i3-2125, upgradeable to Intel Core
i7-2600S; an Intel DH61TAG moth-
erboard supporting USB 3.0, SATA
6Gb/s, 32nm and 22nm processors;
4GB DDR3/1333, upgradeable to
16GB DDR3/1333 memory; a 32GB
SSD caching drive standard; a 500GB
HDD, up to a 2TB 7,200rpm HDD; a
DVD burner; and an Intel 802.11n,
Bluetooth wireless adapter. Adding
a touchscreen display costs another
$129. -BC

Tom
Halfhill
Fast
Forward

CLOCKS DON'T
GROW ON TREES

that a microprocessor
operates at a regular clock frequency (say,
2.5GHz), which is synchronized to an inter-
nal signal that throbs like a heartbeat. Few-
er people know that the clock signal reaches
every corner of the chip through another cir-
cuit called a clock tree or clock mesh.

Clock circuits are vital, but processors
are getting so fast that conventional clock
circuits are becoming inadequate. Clock
trees are troublesome at frequencies higher
than about 2.0GHz because slight variations
in their branch structures delay some sig-
nals, knocking the clock out of sync. In fast-
er processors, clock meshes replace the
branches with a wire network resembling
a woven fabric, but they are more complex.

Result: Clock circuits in high-perfor-
mance processors can consume about one-
third of the chip’s total power—often tens of
watts. That's a heavy tax for routine time-
keeping.

AMD is trying something different. Future
“Piledriver” CPU cores will use a resonant
clock mesh to reach frequencies as high as
4.4GHz. Resonant meshes aren’t new, but a
startup company named Cyclos has refined
the concept. AMD, ARM, and other compa-
nies are adopting the technology.

Cyclos uses a simple circuit known as a
tank to generate an oscillating-wave signal
that resonates throughout the mesh. Once
generated, the signal flows back and forth at
a regular rate, assisted by its own momen-
tum, much like the pendulum in a grandfa-
ther clock. Consequently, a resonant mesh
requires less power than conventional clock
circuits. In test chips, the Cyclos mesh has
slashed power by 33 percent.

However, AMD expects to save only about
5-10 percent in Piledriver because the new
core is largely based on today’s Bulldozer
core, which has a conventional mesh.

Future clean-sheet designs should re-
alize greater power savings. And fear not,
overclockers—resonant meshes will still let
you tweak the clock speed.

Tom Halfhill was formerly a senior
editor for Byte magazine and is now
an analyst for Microprocessor Report.
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Thomas
McDonald
Game

8 Theory

TOO MUCH
DARKNESS FOR
AN M

to get an AO rating? The official ESRB
statement is simply this: “Titles rated AO
(Adults Only)... may include prolonged
scenes of intense violence and/or graphic
sexual content and nudity.”

| think we all know the “violence” part of
that sentence is just a flat-out lie. Manhunt
2 and Thrill Kill are the only games tagged
AO for violence, and Thrill Kill was never
even released. The rest of the AO games
earned their rating for either gambling
or sexual content, and most of the sexual
games wanted the AO in order to attract
attention. Games awash in the most ex-
treme violent content are squeaking by
with M ratings, making a farce of the rat-
ings system.

The reason for this is quite clear. ESRB
is a voluntary industry organization. Main-
stream retailers have refused to carry AO
games, which means that an AO is the kiss
of death in the marketplace. When money
talks, the ESRB walks.

Yet there should be a place for an AO
rating in a game world that takes its craft
seriously. It's absurd that the fairly tame
Halo series and the extreme The Darkness
games share the same rating.

After spending many hours with The
Darkness Il, | was left wondering: How is
this an M? The language would make Tony
Montana blush, the violence is incredibly
graphic, the sexual content is astonishing,
and the entire tone of the game is dark and
nasty, from the peeing id monsters, to the
cannibalism, to the women performing
sexual acts in a brothel.

Don’t get me wrong: This content is
married to some absolutely superb game-
play. | wearied of the vile tone after a
while and just gave up, but there’s some
fine work on display in the game. But by
no stretch of the imagination should this
be on store shelves next to M-rated titles
like Mass Effect 3 and Skyrim. No way. The
ESRB has created a perfectly good rating
system. Now they need to find the courage
to use the whole thing.

You can follow Thomas McDonald on
Twitter: @StateOfPlayBlog.
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Marvell Semiconductor announced in
March that it was ready to ship its new
88559187 SATA controller for SSDs.
The 9187 controller includes an on-
chip RAID controller that can recognize
and retire defective NAND modules.
The chip also includes advanced error
correcting and support for DDR3 DRAM
cache. It's compliant with SATA 3.1, which
includes support for the mSATA spec, as
well as queued Trim commands.

Marvell's first 6Gb/s SATA processor, the 88559174, powered many SSDs including
Crucial’s C300 and m4, Plextor’'s M2, and even Intel’s 520 Series SSD. All had solid sustained
read performance, but lagged behind controllers by SandForce, Indilinx, and Samsung in se-
quential and random writes. Marvell claims drives powered by the new 9187 will reach “maxi-
mum sequential read performance for a SATA 6G device,” (which works out to a theoretical
maximum of 768MB/s, minus overhead) and up to 500MB/s sequential writes. Maximum PC
looks forward to testing devices based on the new 88559187 controller. -NE

RAM Prices
Head North

With memory-chip maker Elpida
filing for bankruptcy, RAM prices are
expected to climb out of the dumpster and
finally begin heading north, analysts say.

Japanese RAM maker Elpida filed for bankruptcy
with a whopping $5.55 billion in debt early this spring.
The fate of the company isn't known, but its bankruptcy
sent prices of DRAM heading up, with analyst firm iSuppli re-
porting a 15 percent jump in one day. Samsung, Hynix, and Micron
are expected to benefit from Elpida’s troubles.

A cursory look at some memory modules on etailer sites shows
prices aren’t spiking as quickly as predicted. A pair of 4GB DDR3/1333
DIMMS costs $41, up from $34 in December but far lower than the
high of $100 from March of 2011. -GU

Ny

According to Bloomberg reporters who spoke to “people with knowledge of the
[Windows 8] schedule,” the new 0S will be launched in October. And you can
expect to see it on x86-based PCs and ARM-based tablets at launch, although
ARM offerings will be limited. The timing helps Microsoft take advantage of
holiday purchasing.

Analyst IDC predicts that the release of Windows 8 and growing consumer
interest in ultraportable laptops (e.g., ultrabooks and the like] will give PC
sales a big boost at the end of 2012, helping the industry crawl out of the 9
percent decline it experienced in 2011.

Meanwhile, both Mozilla and Google are hard at work readying Metro-friend-
ly versions of the Firefox and Chrome browsers. Word of these developments
comes after Microsoft announced that Windows 8 will support desktop, Metro-
style, and Metro-style-enabled desktop browsers. -KS



THE INTERNET
OF ALEXANDRIA

that if you leave the plebs
of the net unwatched for even a minute,
they build giant, gorgeous libraries for ev-
eryone to use.

But throughout history libraries have
always been burned, and today is no ex-
ception. Now we set fire to the fruits of the
human mind using copyright enforcement
rather than old-fashioned fire.

Earlier this year, a story as old as Nap-
ster’'s music catalog (the largest ever
built, then the largest destroyed months
later) reared its head again. The U.S.
was destroying collections built on the
net. A piracy-enabling site with almost a
half-million books called Library.nu was
shut down. Library.nu wasn't actually
that glamorous a piracy site. It was over-
whelmingly technical and academic—not
books for casual reading, but books for
people who need books. Library.nu ca-
tered to the global middle class and those
looking to better themselves, but this
didn’t thwart copyright enforcement from
shutting it down.

Megaupload, shuttered by U.S. law en-
forcement, held roughly 25 petabytes of
data. The fate of this data was debated be-
tween Megaupload wanting the corpus for
legal defense, the MPAA wanting the data
for possible civil prosecution, people just
wanting their data back, and the govern-
ment happy to turn it all off. No one spoke
for the final interested party—history.
History will surely wonder what the hell
we were smoking that caused us to think
it was no big deal to delete 25 petabytes of
human expression, right before destroy-
ing our most universal open library, only
10 years after destroying the greatest cat-
alog of music we'd ever assembled. Like
watching the opening stroke of a dark age,
our children will surely wonder what made
us think that systematically burning down
human knowledge was OK, because they
surely won't care about the finer points of
20th century copyright law.

Quinn Norton writes about copy-
right for Wired News and other
publications.

Adobe to
Charge for
Premium Flash
Features

First Adobe abandoned Flash
for mobile phones and tablets.
Now the company says it in-
tends to charge developers to
use the new premium features
of its ubiquitous plugin tech-
nology.

Although this seems like yet
another nail in the Flash cof-
fin, Adobe says the features
for 3D acceleration and domain
memory management will al-
low developers to stream a

All Your .com
Domains Are
Belong to U.S.

Do you own a .com domain? If so, the
U.S. government can seize it at any
time. The same applies to .net, .org.
.biz, and other top-level domains
(TLDs).

How is this possible? According to
areport in Wired, Uncle Sam has done
this “hundreds of times,” and it's be-
cause the companies that administer
these websites are based in the U.S.,
says Nicole Navas, an Immigration
and Customs Enforcement spokes-
woman.

According to Navas, the U.S.

government typically serves court-
ordered seizures on VeriSign, an
American company based in Reston,
Virginia and the authoritative registrar
for .com, .net, .cc, .tv, and .name. The
U.S. government can also seize .org
domains, all of which are managed
by the Public Interest Registry, also
based in Virginia.

Even foreign websites registered
with a VeriSign subcontractor aren't
safe from seizure. -PL

“console-quality” gaming ex-
perience and easily sandbox
existing C++ code. The problem
will be Adobe’s cut of 9 percent
from games with more than
$50,000 in revenue—that in-
cludes a cut of up-front sales
as well as in-game ads and in-
game sales. Adobe says games
that are packaged in Adobe AIR
will remain free—for now. -GU

By now, enthusiasts are well aware that Intel’s top-end Sandy Bridge-E six-core chips
are actually eight-core chips with two cores permanently shut off. If you've been won-
dering what your neutered chip would be like with an additional two cores, you no
longer have to.

Intel’s new 3.1GHz Xeon E5-2687W, aka “Sandy Bridge-EP,” features eight cores
and a Turbo clock of 3.8GHz. That's about 100MHz lower than a stock-clocked 3.3GHz
Core i7-3960X and its top Turbo speed of 3.9GHz. The additional two cores bring ad-
ditional L2 cache, upping the total on the Xeon E5-2687W to 20MB vs. the 15MB in the
Core i7 chip.

Sowhydidn't Intel sell this chip instead of the Core i7-3960X? Intel’s official line has
always been that its decision was made to give users higher clock speeds and contain
thermals. The thermal specs of the new Xeon seem to bear that out. Intel rates the
fastest Sandy Bridge-E chip at
135 watts TDP; the new Xeon
pushes that to a 150 watt TDP,
which almost mandates the
use of liquid cooling. The new
Xeon is LGA2011 and is drop-
in compatible with existing
X79 boards. It won't be cheap,
though; the new chip is priced
at $1,885 in volume pricing.
Other key differences between
the Xeon and Core i7 part in-
clude the former’s inability to
be overclocked, its two QPI
connections for use in mul-
tisocket motherboards, and
its support for up to 750GB of
system RAM rather than the
Core i7's measly 64GB.-GU
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COMMERCIALS OF ALL TIME

1964
Who can forget the highly stylistic, Orwellian-
themed ad directed by Ridley Scott that introduced
the world to the Macintosh? bit.ly/rcZLHB

Herding cats as a metaphor for EDS’s ability to “bring
together information, ideas, and technologies and make
them go where you want.” Hi-larious. bit.ly/4B7TR

2007

“Believe” was but a cog in the Halo advertising
campaign, but, as evidenced by its many awards and
recognitions, an important cog it was. bit.ly/wHFJWn

What better fate for a flash mob participant than to
misplace his mob. Uni-mob, anyone? bit.ly/(LHYKRQ

14 | e

That interminable drumming bunny has penetrated
our cultural consciousness. bit.ly/xx7je0

We love the cynical dis of the entire TV industry
and portrayal of Hulu as a nefarious organization
of brain-eating aliens. bit.ly/cA73vQ

Those cassette tapes could blow a lot of air!
bit.ly/9dJ8In

Used Orwellian theme to take a shot at Apple.

Touché. bit.ly/fdIbjD
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BY ALEX CASTLE

For those of us who remember wasting hours with the original, green-screened
GameBoy, the thought that the era of portable gaming consoles may be coming to
an end is a bit sad. While their TV-tethered cousins will be around for at least another
generation or two, super-powerful smartphones like the iPhone 4S are calling into
question the need for dedicated portable gaming devices like the new PlayStation Vita.

After gaming extensively on both, we've come up with a point-by-point breakdown

that we think explains why portable consoles aren’t dead yet.

Round 1: Display

Now this is a tough call to
make. The iPhone 4S and the
PlayStation Vita have two of
the nicest screens we've ever
seen, though they're very dif-
ferent. The iPhone 4S’s “Retina
Display” is an absolute marvel
of pixel density—text and game
graphics are crisp and clear.

The Vita, on the other hand,
has the advantage of way more
screen real estate, with a
5-inch screen that dwarfs the
iPhone’s 3.5-inch display. The
Vita’s OLED screen is signifi-
cantly lower-res (two screens
have approximately the same
pixel count, but the Vita's larger
screen is much lower density),
but it looks fantastic, with good
contrast and bright, vivid col-
ors.

Though both screens are top
class, we think the Vita's is the
better choice for gaming. The
iPhone’s smaller screen, usu-
ally partially obscured by fin-
gers, doesn’t give game Uls any
room to breathe.

Winner:
PlayStation Vita

Round 2: Controls

Here we find the iPhone’s
biggest drawback as a gam-
ing platform. The capacitive
multitouch screen of the
iPhone is responsive, and
has been put to great use
in games like Infinity Blade
and Angry Birds, which dis-
till gameplay down to a se-
ries of swipes, but there’'s no
getting around the fact that
you can do a whole lot more
with buttons. The PlaySta-
tion Vita also has capacitive
multitouch (by the way] but
the real standouts are the
dual analogue sticks and
full complement of face and
shoulder buttons.

Want an example? Try play-
ing Street Fighter 4 on the
iPhone 4S and Ultimate Mar-
vel vs. Capcom 3 on the Play-
Station Vita. Both are ports
of fighting games, but the
formeris acrude, oversimpli-
fied imitation, while the lat-
ter feels like the same exact
game on a smaller screen.

Winner:
PlayStation Vita

Round 3: Hardware

It's difficult to directly com-
pare the internals of the two
systems, as neither Apple nor
Sony have been very forth-
coming about the exact speci-
fications of the chips that run
them: the iPhone’s dual-core
A5 system-on-a-chip and the
Vita’s quad-core ARM proc.
Both systems feature Pow-
erVR  SGX GPUs—though,
again, the iPhone’s is dual-
core, while the Vita's is quad.
Both the iPhone 4S and Play-
Station Vita have 512MB of
RAM, and you can get the
iPhone 4S with 16, 32 or 64GB
of internal storage. The Vita
can also be configured with 16,
32, or 64GB of storage, though
it requires an additional pur-
chase of a (new, proprietary,
expensive] memory card.

In terms of overall build
quality, the iPhone 4S is clear-
ly superior. The Vita is a lovely
device, don't get us wrong, but
it's entirely plastic and just
doesn’t feel as solid as the
metal-and-glass iPhone.

Winner: iPhone 4S

Round 4: Software

Comparing the software avail-
able on the two platforms is
a matter of breadth versus
depth. The iPhone 4S, with its
500,000 (and counting) apps
has more games than you
could play in a lifetime. And
lest this be confused with a
quantity-versus-quality argu-
ment, a lot of them are quite
good. Polished, clever, and ad-
dictive, iPhone 4S games can
be a great way to kill five min-
utes or even an hour.

But still, they're not deep.
You won't find a game like
Uncharted: Golden  Abyss
or Rayman Origins on the
iPhone. These Vita titles are
full-featured, console-quality
experiences available on the
go. Unfortunately, the launch
lineup has some all-stars (all
the games mentioned in this
article, for instance) but also a
lot of duds. Only time will tell
what size of game library we
can expect from the Vita in the
years ahead.

Winner:
PlayStation Vita
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The iPhone isn't specially built for gaming, but it (or a The PlayStation Vita is the most sophisticated portable gaming
smartphone like it) is probably already in your pocket. console ever released—but does it still have a market?

Round 5: Other Features

So far, we've been comparing
the two devices strictly as gam-
ing platforms, but both include a
lot of non-gaming features. Both
are media consumption devices,
for instance, with applications for
listening to music and watching
video. The Vita does this job just
fine, though it can’t compete with
Apple’s iPod heritage and wealth
of content streaming and discov-
eryapps.

Both also feature front- and
rear-facing cameras. The iPhone
4S's rear-facing camera is quite
possibly the best smartphone
camera currently available. The
Vita's... well, the less said about
the Vita's cameras the better.
Suffice it to say, you won't be us-
ing these for anything but aug-
mented reality games.

And, of course, there’s the
fact that the iPhone 4S is also a
phone, and has a wealth of useful
non-game apps—a counterpoint
to the fact that the iPhone is sig-
nificantly more expensive, taking
the price of a phone contract into
account.

Winner: iPhone 4S

And the
Winner Is...

If the PlayStation Vita couldn't distinguish itself as a gaming platform that’s clearly superior
to the iPhone 4S, it would be in big, big trouble. Fortunately for Sony, it's clear that the PlaySta-
tion Vita is simply the best way to play real, high-quality games while you're away from home.
Games look better on the Vita's giant, colorful screen, and the array of physical controls opens
up the whole world of responsive, fast-paced gameplay. You're not going to find the same buffet
of almost-free, play-and-forget games that you see on the App Store—but you will get the kind
of in-depth gaming experience you used to only be able to get on a console, anywhere you go. ()

I VITA
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Getting Ready for the
Move
| switched the motherboard on
my PC from an Nvidia 680i SLI to
a BioStar motherboard (I don't
remember the model number).
Of course, this motherboard isn't
like the 680i at all. | plan on buying
another motherboard that fits my
Core 2 Quad Q6600 CPU. Is there
anything | should do in advance
before changing motherboards?
I want to keep all my data on my
both of my hard drives.
—Anderson Wu

THE DOCTOR RESPONDS: You
didn’'t say whether your data was
kept on separate physical drives,
orif you had one drive with two
partitions. You should always
consider a clean install when
replacing your motherboard, but
the Doc understands why you
wouldn’t—sometimes you don't
want to deal with the hassle of
reinstalling all your software.
The Doctor does recommend
you back up your data onto a
separate external drive before
you go any further.

Sometimes moving from one
board chipset to another works
perfectly fine, and other times
Windows will blue screen when
you try. If you want to pursue an
in-place board swap, make sure
you boot into Safe Mode while on
the old platform and uninstall all
the chipset and device drivers
from Windows. Then power
down, swap motherboards,
power up, and install the new

THIS MONTH THE DOCTOR TACKLES...

>
>
>

motherboard’s drivers. We've
seen this work before, soit’s
worth a shot. Again, make sure
your data is backed up first.

One other thing to consider:
You may have to reactivate
Windows with the new install, as
activation will trip over the new
NIC and various other hardware
changes. We know readers
complain that we mention this
too much; but if you purchased
an OEM copy of Windows, there
is a slight chance Microsoft
will deny reactivation, as OEM
copies are technically tied to the
motherboard.

Too Many Cores?

Afriend of mine cannot install
64-bit Windows 7 because it
blue-screens during the install
process. He has a Core i7-2600K
on an MSI H61M-P21 (B3)

motherboard. He has been able
to trick the installer; if it only
sees one, two, or three cores, it
installs fine. But once he re-en-
ables all four cores, it craps out.
The 32-bit version of Window 7
works fine, XP works fine. Linux
installs and runs fine. Microsoft
won't help him, since he has an
OEM version of Windows 7.
—Monty

THE DOCTOR RESPONDS: The
Doctor has installed Windows
7 on more than 300 different
makes of motherboards and
systems, with as few as one
core and as many as 12, and
has never, ever seen this one.
That doesn’t mean the problem
doesn’t exist, though. Some
people have reported multipro-
cessor issues with Windows 7—
but most of those cases seem

Use your BIOS’s X.M.P. setting to auto-detect and set your RAM
timing.

confined to older hardware. Your
board was produced when the
Corei7-2600K was released, so
there’s no reason for the two not
to work. The Doctor first recom-
mends that you get another
Windows 7 disc and try that.
Dirty, scratched, or badly burned
Windows 7 installer discs can
cause all kinds of sporadic
problems. If you are burning the
disc, try burning it at a slower
speed. If that doesn’t clear up
the issue, consider updating the
BIOS. Perhaps your board has

a pre-production BIOS on it that
doesn’t like the 2600K. It's a rar-
ity, but you can’t rule out a BIOS
update. The Doctor recently had
a case where a motherboard
would simply not install a USB
Wi-Fi device until the BIOS was
updated.

Trim Out the Mystery

| purchased a 64GB Samsung
830 Series SSD and was really
excited that this new drive had
support for Trim. My old SSD did
not, and the performance was
lackluster at best. But in looking
for information about Trim on-
line, I have found so many differ-
ent answers for what feels like
avery simple question: What is
required for Trim to work? | have
read that you need a compatible
0S and SSD, which | have. | have
also read that your SATA control-
ler needs to support Trim, your
BIOS needs to be up to date, and
your SATA controller has to be in
AHCI mode instead of IDE. | was

N
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overwhelmed. So | looked for a
simple software package that
could tell me if my system sup-
ported Trim. No luck. The tools |
did find were only able to tell me
if my SSD supported Trim and/
orif it was enabled in Windows
7—not whether it was actually
working. Help! Usually | can find
the answers with a little bit of
study on my own, but | have been
so overrun with misinforma-
tion that I can no longer see the
forest for the trees. Give it to me
straight! Am | Trim-ready with a
compatible 0S (Windows 7 x64)
and an SSD with Trim support, or
do | need more? My motherboard
isan MSI Eclipse SLI.

—Garn

THE DOCTOR RESPONDS: The
ICH10R south bridge on that
X58-based board does support
Trim if you're using the latest
Intel chipset drivers and RST
drivers (which you can get from
MSI’s website). Make sure you're
using the Intel SATA drivers and
not the native Microsoft ones
that Win7 auto-installs, and that

your SSD is plugged into one of
the SATA ports controlled by the
south bridge—those are the six
black SATA ports mounted just
above the IDE port on the right
edge of the motherboard. In the
BIOS, make sure those ports are
set to AHCI mode. If all that is the
case, Windows should automati-
cally send Trim commands to
the SSD. Simple, right?

Many Questions, Few
Answers

I'm building my first PC, mod-
eled after the Battlefield 3 PC
article in the Holiday 2011 issue
of Maximum PC (but swapping in
a Core i7-2600K for the 2500K).
What speed and capacity should
I look for in RAM? | am consid-
ering Corsair Vengeance 16GB
(4x 4GB) 1600. Intel says the i7-
2600K is set up for 1,333MHz at
max. | know the Asus mobo will
recognize the RAM, but will the
processor now be a bottleneck?
Also, how critical is it to adhere
to the memory QVL lists in the
Asus manual? Lastly, what's the

deal with XMP? Can | utilize the
mobo XMP profile with all four
DIMMs?

—Charles Parker

THE DOCTOR RESPONDS: The
bare minimum amount of RAM
you should run today on a
dual-channel rig is 4GB, with
8GB being pretty standard.
Going beyond 8GB doesn’t get
you much bang for your buck,
unless the app you use or the
multitasking you do requires
the extra RAM. However, RAM
is so cheap now, it’s hard not
to want to load up, so the Doc
understands if you opt for
16GB. As for speed, the Doctor
has found that with the latest
high-performance CPUs, ad-
ditional memory bandwidth
can actually help in some
encoding tasks; a DDR3/1600
setis probably all you need.
Corei7isn’t officially rated for
DDR3/1600 and up, but it’ll run
fine all day—Intel is just being
hyper-conservative. And yes,
your CPU is the bottleneck on
many tasks, just as your HDD

and GPU will be in others, but
don’t worry about it.

QVL, or qualified vendor
lists, are important if you're go-
ing to run the board with a full
load of RAM at the highest pos-
sible speed. So if you want to
run four XGB DIMMs at X speed,
and want to be 100 percent sure
they’ll run, defer to the QVL list.
For standard RAM configura-
tions, though, you'll be fine 95
percent of the time, as long as
your capacity and speeds are
supported by the motherboard.

XMP is Intel's Extreme
Memory Profile spec, which
makes it very easy to overclock
your RAM. In the olden days,
if you wanted to run your RAM
at a certain speed and tim-
ing, you had to manually input
the timings into the machine’s
BIOS. With XMP, all you have to
dois tell the BIOS to run your
shiny new modules at, say,
DDR3/1866, and it’lL pull the in-
formation from the RAM’s SPD,
or Serial Presence Detect and
automatically run the speeds
outlined by the module maker. O

AD
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TODAY!

WITH THE WINDOWS 8 CONSUMER PREVIEW,
YOU DON'T NEED TO WAIT AND WONDER WHAT
MICROSOFT'S NEXT OS WILL BE LIKE—WE'LL
SHOW YOU HOW TO DIVE RIGHT IN, NOW!

WELCOME TO WINDOWS 8,

known as the future of your desktop. To

otherwise

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
finall—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
Windows 8 to your existing operating system. Transferring files is
easy; jumping between the two operating systems is easier; you
can test out apps in Windows 8 and still be able to use them in
your existing OS if things go sour; and, most importantly, you can
quickly revert to prior versions of the OS and easily delete your
virtual Windows 8 once you're done toying around.

Here’s how you do both:

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-
dows 8 Consumer Preview setup file (bit.ly/AC9D52) and give ‘er a run.
While your version of the operating system downloads (32-bit or 64-bit,
depending on what the setup program picks for your PCJ, go check your
available hard drive space in Windows Explorer. You'll need to have at
least 16 gigabytes free for a 32-bit installation of Windows 8, or 20 free
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
on another 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 A).

We recommend that you use a USB key for a Windows installation
whenever possible (it's just so speedy), but some older motherboards
have iffy support for USB-based installations. So you might need to
choose the optical disc option.

The setup program will automatically format your key and slap the
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).
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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 we're 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 formatitasan 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'llLfind 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 1SO 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/iiEJOZ) and download the setup file.
Why aren’t we using Windows Virtual PC, you Windows 7 users might
ask. Simple: Itdoesn’'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 OS 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 untilyou'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 set your 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—like adding support
for more of your CPU’s cores within the System menu—the most critical
action you need to perform is mounting the I1SO 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 IS0 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 OS within an OS.
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15 Windows 8 Tips and Tweaks

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

oriented

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.
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. 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 0S can perform when your Microsoft Account and

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 + | - 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
Lleft, 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 SETTINGS 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 doesnt 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

28 | wmumee | JuN 20m




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.

e WINDOWS 8 VS. DISASTER 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.

G ENABLE SAFE MODE 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 to runitas 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, typein 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.

L] Administrator: Command Prompt
sHindowsssystemd2>bededit ~#enum v

Boot Manager

{?deaBb2c—-5cdd—4e?B-accl—f3I2h34
partition=D:
Windows Boot Manager
en—L
{?eaZelac—2e61-4728-aaa3—-896d%d
Enable
{?h3f58e4—f8d3-11dFf-238f -bhbcbcd
{?h3f58e?-F8d3-11dFf-238f -hbhchbc4
{?h3f58e8-f8d3-11df-238f-hbchc4
{?h3f58e4—F8d3-11dFf-238f -bhbcbcd
oolsdizplayorder {h2721473-1dbh4-4c62-hf78—c548a8
imeouw 5

t
ustom: 26888825 Yes

{?h3f58e8-F8d3-11dFf-238f —bhhchbc4
partitio
sWindows
Windows
en—US

{6efh52hf-1766—41db—abh3-BeeSef
{?h3f58e?—fBd3-11dF-238f-hbcbc4d

em32swinload.exe
8 Consumer Preview
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BE A SUPER-ADMINISTRATOR IN ONE CLICK 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
a full 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.

JUN 20M 4




\al

30

ndOWS 8 ENEEEET e

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.

[ETE Messaging

Programs and Features

Network Connections Jay Manley

Power Opticns Re: Odd question re: H2$ audit|
B Hi David,| quite agree with you
System

[\

Device Manager
Disk Management
49°

Mountain View, {
Clear, 58°/38°

Computer Management
Command Prompt

Command Prompt (Admin)

Task Manager
Control Panel
Windows Explorer
Search

Run

HATE METRO? Here's a fun one. Fire up Windows Ex-

plorer and navigate 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.

Ea| = Search Tools
Home Share View Search
¥ Current folder — I Kind -
L e
All subfolders L Size v

Date

Computer
moadified » & Cther properties ~

S8 search againin -

Q o ‘@ |,r" v Search Results in Windows »
S

- Favorites Shows Desktop
Shortcut
B Desktop ::EI}..:E_.,
2 n Load T

8 THINGS WE HATE
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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FAST-UNINSTALL APPS Looking for a quick way to nuke

any Windows 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!

HATE PASSWORDS? Passwords are important, espe-

cially if 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.

BYPASS WINDOWS' DEFAULT APP CHOICES Some of

the new apps built directly into Windows 8's Metro Ul
are of questionable usability—here’s looking at you, Video
app. Butit'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.

TASK MANAGER IS AWESOME One of the better up-
grades in Windows 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.

File Options View

Processes Performance | App history | Startup Users | Details Services

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

Delete usage history

Name CPUtime Network | Metered network
D Mail, Calendar, People, a... 0:04:02 19.6 MB oMB
Music 0:02:45 6.7 MB 0 MB
2] Xbox LIVE Games 0:01:58 15.9 ME 0MB
E Video 0:01:19 10.1 MB 0 MB
E Solitaire 0:01:06 0.1 MB o ME
ﬁ Xbox Companion 0:00:33 8.8 MB oMB
3 Weather 0:00:17 0.3 MB 0ME
[*] Store 0:00:13 5.3 MB 0MB

MANAGE THY TILES 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.

SYNC UP 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
user account.

S

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.

SHUT DOWN 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 effectin 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!

L) & Create Shortcut

What item would you like to create a shorteut for?

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

Type the location of the item:

shutdown.exe -5 -t DCI

Browse...

Click Next te continue.

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. Ora frog’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.

Co0KBOOK 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-

DEEOBD@EOEC

dows 8's type-anything-in-Metro search
tool makes its way to this app—otherwise,
it's just a tad under-flavored.

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.

9 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 vyour 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.

° 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.

o SLAPDASH PODCASTS Slapdash Pod-
casts is to audio broadcasts what
the aforementioned News Republic is to
articles.
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Windows 9

will go from here

How do you predict the future? It's easy: There’s going to be a
Windows 9 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 ¢
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 ¢
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 OS X and i0S.

So what are the benefits of transforming Windows into a hardware-
agnostic platform? Easy: One look and feel for consumers, whether
theyre 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

The Future of Windows

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-dal)

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
minimalhook withinyour 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. (O
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By Gordon Mah Ung

INTRODUCING

WORLD'S SMALLEST-PROCESS
CONSUMER CPU COMES OUT
IN A BIG WAY

YOU ARE, NO DOUBT, quite familiar with Intel’s
CPU-release “cadence” of tick-tock by now. If
not, the short story is that every tock brings
a major breakthrough, while ticks are decent
upgrades but nothing to Twitter home about.

That’s not necessarily the case with In-
tel’s latest tick, the Ivy Bridge CPU. Sure,
the performance enhancements on the x86
side of the aisle won't exactly knock you on
your tuchus, but they're still decent. The up-
grades to the graphics core, however, make
Ivy Bridge more noteworthy.

As we know, Intel found religion through
graphicsand has been progressively improv-
ing on it ever since. The Clarksfield CPUs
moved graphics directly into the CPU pack-
age, and Sandy Bridge CPUs moved graph-
ics directly onto the CPU die itself. With lvy
Bridge, Intel says it outdid itself by doubling
the graphics performance of Sandy Bridge.

If you're ready to write off lvy Bridge as
an incremental chip that you, the enthusiast,
don’t need to give a damn about, you're wrong.
There’s a lot more to Ivy Bridge that makes it
the default CPU for an enthusiast who doesn't
want to jump into the bigger, pricier LGA2011
socket. Don't believe us? Read on to find out
why youwant this CPU instead of Sandy Bridge.



MEET THE IVY BRIDGE LINEUP

: P Core Core Core Core Core Core Core
cru : Coreil-3770K : Corei7-3770 5 3570k : i5-3550 . i5-3450 . i7-3770T  : i7-37705  : i5-35505 | i5-3450S

Volume Price i $313 i $2718 i $212 $19 L $174 i $2718 i $278 $19 L $174

TDP Lw L w L 7w L 7w L w i 45w i 65w i 65w i 65w

Cores/Threads : 4/8 4/8 4/8 4/8 L 4la 4/8 4/8 4 v

CPU Base

3.50GHz 3.40GHz 3.40GHz 3.30GHz 3.10GHz 2.50GHz 3.10GHz 2.80GHz
Frequency

Max Turbo

3.90GHz 3.90GHz 3.80GHz 3.70GHz 3.50GHz 3.70GHz 3.90GHz 3.70GHz 3.50GHz
Frequency

DDR3 : 1,600MHz : 1,600MHz 1,600MHz @ 1,600MHz : 1,600MHz : 1,600MHz : 1,600MHz : 1,600MHz  : 1,600MHz

L3 Cache | 8MB i 8MB 6MB i 6MB i 6MB i 8MB i amB i sMB ¢ 6MB

Graphics | HD4000 { HD4000 HD4000 | HD2500 | HD2500 { HD4000 | HD4000 | HD2500  : HD2500

Graphics Base

{ 650MHz © 650MHz 650MHz  © 650MHz © 650MHz © 650MHz { 650MHz | 650MHz | 650MHz
Frequency : : : : : : : :

Graphics Max
Frequency

: 1,150MHz  : 1,150MHz 1,150MHz  : 1,150MHz  : 1,100MHz @ 1,150MHz  : 1,150MHz  : 1,150MHz : 1,100MHz
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Intel's Ivy Bridge! ™=

I

WORLD S FIRST CHIP
'WITH '3D' TRANSISTORS

Despite its revolutionary tri-gate design, vy
Bridge doesn't do much to advance x86

We've long dubbed Intel the master of the
fab. The company’s prowess in chip fabri-
cation is the envy of the world. Yeah, there
was that little thing with the Pentium 4,
which hit the process wall like a freight
train, but for the most part, Intel’'s mas-
tery of chip fabrication has always made its
new CPUs a tour de force of technology that
makes you wonder if the company doesn’t
have a crashed flying saucer hidden at
2200 Mission College Boulevard.

With Ivy Bridge, Intel again amazes with
the world’s first use of tri-gate, or 3D, tran-
sistors. Also called finFETs, for fin field-ef-
fecttransistors, the 3D transistors literally
rise up off of the die to dramatically reduce
power consumption while increasing per-
formance.

IVY BAIDGE V5.
SHNDY BRIDLGE:
BENEHRTH THE
SURFACE

The 22nm-based |Ivy Bridge
processor is considerably smaller
than its predecessor. It has nearly
400 million more transistors yet is
about 25 percent smaller. What’s

more interesting, however, is how
much real estate is dedicated to
each task on the new lvy Bridge
vs. Sandy Bridge. These die shots
(not to scale) show that the almost
2x performance bump in graphics
comes at the price of die space.

Intel, however,
criticism regarding how much
emphasis it placed on graphics
over x86 functionality and says just
because it looks like more space
was expended on graphics doesn’t
mean it’s more important. Um, OK.

discounts any

In a traditional planar transistor, current
flows on a flat surface like a river. A gate,
which ostensibly controls that flow, lies
across the top of that river with contact only
along a small surface. With a finFET, or 3D
tri-gate, the flow of power spans a fin that
juts from the surface. Instead of just con-
tacting the surface along one dimension, the
gate encircles it and makes contact on three
sides.

Intel says this gives it far greater control
of power and enables it to drive the signal
harder while adding only a small amount
to the build cost. Despite having similar ar-
chitectural underpinnings to Sandy Bridge,
vy Bridge should provide better perfor-
mance while consuming significantly less
power than an equivalent SB processor. So

i52eecveitte, |

far, that seems to be panning out. A typical
performance Sandy Bridge chip, such as the
3.4GHz Core i7-2600K is rated at 95 watts.
The new 3.5GHz Core i7-3770K is rated at 77
watts. And those are higher-performing pro-
cessors. Tri-gate should pay even more divi-
dends at lower power thresholds. Right now,
Intel is only detailing its quad-core parts.
Dual-core CPUs haven't been announced yet,
but we'll be curious to see how aggressively
Ivy Bridge performs in notebooks.

vy Bridge isn’t just a process story,
though. It's about keeping the chains mov-
ing. If, after all this investment in 3D tran-
sistors, the damned CPU isn’t any faster,
no one would care if it were made out of
the purist shimmering samite. Fortunate-
ly, that isn’t the case, as you'll read in our
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chip showdown on page 40. But first, let's
break it down two ways: Even Intel says lvy
Bridge isn’'t a big step forward for pure x86
performance, as it’s largely a die shrink of
the Sandy Bridge core. The cache remains
the same and the base clocks are similar.
Where lvy Bridge appears to have an edge
in x86 performance is in its lower power
envelope. As you know, Intel essentially
overclocks, or “Turbo Boosts,” the chip
based on how much power it's eating and
how hot it's running. So if a chip can run
cooler and consume less power than its
counterpart, it can run at a higher turbo
clock for longer.

Where Intel seems to have put most of
its focus this time is in the GPU side, which
you can read about in detail on page 38.

OVERCLOCKING

With lvy Bridge, Intel maintains the "K" ver-
sions that it introduced with its Lynnfield
procs and continued on with Sandy Bridge.
Like Sandy Bridge, Ivy Bridge isn't hugely
tolerant of bclock, or base clock, over-
clocking. Intel says the most you should
expect is a 7 percent bclock nudge before
things go sideways. Instead, overclocking

~-SERIES CHIRSET

BRINGS FEW
CHANGES

will continue to rely on upping the Turbo
Boost or clock ratios. Intel has enhanced
vy Bridge a bit by increasing the maximum
core ratio overclock from 59 on Sandy
Bridge to 63. Ivy Bridge also now lets you
change the core ratios in real time. Graph-
ics support a greater range for overclock-
ing, too, and Ivy Bridge will let you run the
RAM up to DDR3/2667 through overclocks
(DDR3/1600 is the official speed.)

One thing we're hearing about that may
dismay Ivy Bridge users is that you can't
push the processor hard at voltage levels
Sandy Bridge would tolerate. Some board
makers we've spoken to say that pushing
vy Bridge hard at anything beyond 1.32
volts could make it go up in smoke. Gen-
erally, overclocks of 4.5-4.6GHz can be
hit, but anything beyond will require ex-
otic cooling. Extreme overclockers will be
pleased, however, that the chip seems to
hit high fregs on liquid helium and liquid
nitrogen, so there is a payoff for the elite
clock tweakers.

COMPATIBILITY
We've long railed against Intel for releas-
ing new sockets with new CPUs (remember

the short-lived Socket LGA1156 and Socket
423 and numerous LGA775 versions?), but
the company has stepped up to the plate
for the Sandy Bridge-to-lvy Bridge tran-
sition. As Intel promised, most LGA1155
boards will support lvy Bridge procs if the
firmware and BIOS are updated to support
the chip by the board maker. However, not
all chipsets will make the Ivy Bridge cut.
Intel has intentionally left out support for
the business chipsets Q65, Q67, and Bé5
while supporting consumer Hé1, H67, P67,
and Z68. Why leave some out? Intel be-
lieves the days of an IT shop getting down
and dirty and upgrading processors in an
office-drone PC are long gone, so there’s
just no reason to expend the resources on
unnecessary support. Besides getting the
latest core technology from Intel, switch-
ing to Ivy Bridge on older 6-series boards
should also give you PCle 3.0 support on
some slots.

Gigabyte’s GA-Z77X-UD5H
features out-of-the-box Ivy

Bridge supportand USB 3.0
ports powered by Intel!

CONSPIRACY THEORISTS, unite: If
you're one of the tinfoil hat wear-
ers [this means you, Nathan Ed-
wards) who was absolutely cer-
tain Intel was trying to sandbag
USB 3.0 in order to push Thun-
derbolt, the new Z77 chipset puts
your suspicions to rest. The 277,
you see, finally brings native USB
3.0 support to the world of Intel.
Why all the fuss over native sup-
port? First, it cuts the cost of a
board slightly, since the board
maker has one less chip to sup-
ply. Generally, performance and
compatibility of integrated USB
3.0tends to be better, too. Finally,
native support means USB 3.0 in
just about every new PC going
forward. That means more de-
vices and lower costs, which, as
Admiral Kirk says, is better for
me, better for you, and (pause)
better for them.

Native USB 3.0 won't extend
to all ports on a motherboard,
though. The Intel PCH supports
up to four USB 3.0 ports, so on
motherboards that offer more
than that, it’lL be a mix of USB 2.0,
Intel USB 3.0, and third-party
USB 3.0 support. On the Gigabyte
GA-Z77X-UD5H that we used,
for example, it had four USB 3.0
ports on back with an additional
three USB 3.0 headers. This was
done by using the Intel chipset
support and a discrete controller
from VIA.

Beyond USB 3.0, the 7-series
chipset is a fairly incremental
update. SATA support, for exam-
ple, is the same weak-sauce mix
of two SATA 6Gb/s and four SATA
3Gb/s. When we critically asked
why not all 6Gb/s ports? Intel
threw it back in our face by say-
ing that backward compatibil-

ity with the 6-series boards was
important to keep costs down an
the 7-series boards. And since
were always whining about
backward compatibility, isn’t that
important? Well, yes—but this is
the last time, Intel. The 5-series,
6-series, and now 7-series have
all shared the same SATA 6Gb/s
configuration, so we better not
see the 8-series with it, too.
Other key differences be-
tween 7-series and 6-series are
support for three displays using
Ivy Bridge’s graphics chip and, of
course, support for both Sandy
Bridge and Ivy Bridge chips out of
the box. Is there a performance
difference? Frankly, no. For our
tests, we used a Gigabyte GA-
Z77X-UD5H board, first with the
Core i7-3770K, which we then
swapped out for a Core i7-2600K.

We then re-ran our bench-
marks and compared them to
our Z68/2600K numbers. The
difference? Nada, other than
the weird, unexplainable bogies
we had with a couple of bench-
marks. The two, frankly, are es-
sentially indistinguishable. Even
the Intel USB 3.0 support didnt
prove to be superior to any of the
discrete USB 3.0 chipsets we've
tested. So if you're considering
whether to move from Z68 just to
upgrade, we don't recommend it.
However, if you're building a new
box on an lvy Bridge processor,
we'd build on Z77 just to have the
latest chipset.
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IVY BRIDGE GRAPHICS

It's what everyone's been waiting for. Does Intel deliver?

We're all Charlie Browns when it comes
to Intel graphics. Intel, of course, is
Lucy, pulling the graphics eye-candy
football away after promising that this
time will be different. Once again, Intel
is promising that this generation of the
GPU built into the upcoming Ivy Bridge
22nm CPU will be different. Honest!

ent cues for setting the overall level of
tessellation. The EUs have been beefed
up, with each EU offering 2x the perfor-
mance per watt of Sandy Bridge. The
higher-end HD4000 has 16 EUs, up from
12 on Sandy Bridge's GPU. Intel also
added an L3 cache to the GPU, which
improves overall throughput, since data
doesn’t need to be fed to the GPU from

giving clear evidence that lvy Bridge is
indeed DirectX 11 compliant. That's not
a big score, but the fact of the score is
encouraging. As with Sandy Bridge, Ivy
Bridge includes a dedicated, fixed-func-
tion video encoder. Intel is claiming a
nearly 2x encode advantage over Sandy
Bridge, but that will depend on the ap-

Several years ago, Intel promised
to speed up its graphics core by 10x
per generation—and that 10x speedup
would start with Ivy Bridge. With lvy
Bridge upon us, it's worth diving in to
its internal architecture to understand
what's really changed.

Based on what we know about DirectX
11 compute shaders and the OpenCL 1.1
implementation, it looks like Intel’s new
GPU is getting a pretty robust set of com-
pute-capable shaders. That's an encour-
aging sign, as is support for hardware
tessellation.

Those are the gross differences. In-
ternally, the GPU has been redesigned
from the ground up. The GPU is parti-
tioned into five domains. The global
asset area takes care of geometry. It
includes geometry, vertex, and hull
shaders, plus the tessellator. Setup is
alsoin this section. The resulting output
is fed into the thread dispatch engine to
the execution units (EUs), which do a lot
of the heavy lifting. After the EUs are
done, the render section takes over.
Intel’s hardware tessellation engine
is fixed-function, but can accept differ-

the ring bus as frequently. This also
saves on overall power.

One of the key performance-enhanc-
ing features is co-issue of instructions
to execution units. Sandy Bridge sup-
ported this on some operations, but vy
Bridge extends this to many more op-
erations.

How does this affect actual perfor-
mance with PC games? We ran a few
tests onvery early drivers. What we saw
was definitely encouraging.

Even with early drivers, we're seeing
about a 25 percent or better increase
with 3D games. You'll still need to sac-
rifice some detail levels, but you'll get
acceptable performance in all but the
most bleeding-edge games. Titles like
StarCraft Il, Civilization V, Modern War-
fare 3, and Portal 2 will probably run
fine, if you're willing to dial back reso-
lution, turn off AA, and run at medium
or lower detail levels. It's probably best
to steer away from highly demanding
titles, though, such as Deus Ex: Human
Revolution or The Witcher 2.

Note that 3DMark 2011 actually runs,

plication and workload. We saw only a
6 percent gain over Sandy Bridge when
encoding an HD video file for iPhone
using CyberLink’'s Media Espresso
6.5 (295 seconds for lvy Bridge versus
Sandy Bridge's 311 seconds.) Encoding
performance is likely to be better with
stereoscopic content, for example.
Finally, the new GPU, in conjunction
with motherboards using Intel's 7-se-
ries chipsets, will support up to three
simultaneous displays. As with Sandy
Bridge, DVI support will be limited to
single link only, but that will only affect
a handful of users with older 30-inch
monitors. Full bandwidth support for
very high resolutions will be available
through DisplayPort 1.2 or HDMI 1.4a.
Overall, Ivy Bridge’s graphics are
clearly better. Desktop users who are
regular performance gamers will defi-
nitely want to stick with their favorite
discrete graphics card, but owners of
lvy Bridge ultrabooks might be able to
get a reasonable gaming fix now—pro-
vided the unit is built with the HD4000.
It’s unlikely that the HD2500 will be
much use for gaming. -Loyd Case

SPECIFICATIONS BENCHMARKS
Intel HD i Corei7-3770K i Core i7-2600K
Intel HD Graphics 2500 / 4000 Graphics H H
(Ivy Bridge) 2000/3000 : :
(Sandy Bridge) 3DMark 11 Entry : E1,770 : DNR
Execution Units i 616 i 612 3DMark 11 Performance P767 DNR
i i i 3DMark Vantage Entr E18,419 E11,824
DirectX Support DX11 (including H/W tessellation DX10.1 g y : ) :
and compute shaders)
3DMark Vantage P4,092 P2,236
OpenGL : OpenGL 3.1 : OpenGL 3.0 Performance
Dirt 21680x1050 Medium. No
Display Support B 2 MSAA (fps) 26.8 22.9
OpenCL 1.1 On the CPU core CPU and GPU Far Cry 219x10 High. Ranch
23.7 15.7
Long (fps)

Best scores are bolded. For our testing we used a Core i7-3770K and a Core i7-2600K on a Gigabyte
GA-Z77X-UD5H with 4GB of DDR3/1333 and 64-bit Windows 7 Professional.
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IVY BRIDGE VS. THE BENCHMARKS

New kid proves itself to be the new standard bearer

For our testing, we used a Gigabyte GA-
Z77X-UD5H motherboard with the new 277
“Panther Point” chipset. To this we added a
3.5GHz Core i7-3770K and installed a fresh
copy of 64-bit Windows 7 Professional
along with 8GB of DDR3/1600, a GeForce
GTX 580 card, and a 150GB Western Digital
Raptor. And we reached for the same set of
mostly CPU-dependent benchmarks that
we've used to review the last few rounds of
processors.

For direct comparisons, we decided
to pit the new 3770K against the Core i7-
2600K and Core i7-3820. Why not the Core
i7-2700K, which is the same clock as the
Core i7-2600K? The Core i7-2700K has al-
ways been a bit of an odd-duck part to us.
You pay $25 over a 2600K and really only
get 100 more megahertz. Why bother? Ob-
viously, the LGA2011 Core i7-3820 can't be
tested in the same board as Core i7-3770K,
so we used our old standby: the Asus
P9X79 Deluxe.

While we included Intel's i7-3960X six-
core processor in the chart, this is really
about Intel’s quads. The test suite includes

everything from 3D modeling tests, to video
editing and video transcoding, to several
synthetic benchmarks and a few gaming
tests with the resolutions cranked down
low enough to take the graphics card out of
the equation.

Ultimately, we want to answer three
pressing questions: Do you buy a Sandy
Bridge or Ivy Bridge for your new build?
Should you upgrade from your Sandy
Bridge to Ivy Bridge? Should you just by-
pass lvy Bridge for Sandy Bridge-E or a
hexa-core chip?

LET'S DIG INTO THE NUMBERS.

When we look at all three quad cores, it's
clear that lvy Bridge has a performance
advantage over the Sandy Bridge part in
just about every benchmark. Across the
board, we generally saw a 5 to 15 percent
advantage in favor of the lvy Bridge. In fact,
the only place where lvy Bridge was slower
was in 3DMark’s GPU test and Dirt 2. Why?
Frankly, we don’t know. We actually ex-
pected the scores to be fairly close, with
lvy Bridge slightly ahead of the pack, but

for baffling reasons it was slower in these
tests. Even more baffling, an exact dupli-
cate of our configuration at Gigabyte HQ
put the numbers where they should have
been. What's going on? We're not sure, as
we swapped every component possible in
an attempt to find out where the gremlin
was but could not root it out.

Despite these two anomalies, it's pret-
ty clear that Ivy Bridge is faster over the
similarly priced Sandy Bridge part. The
real shocker was its competitiveness with
the Core i7-3820 in some benchmarks.
We thought the Core i7-3820’s base clock
advantage of 200MHz and quad-channel
memory would putitin front, but that wasn’t
always the case. In some benchmarks, the
Core i7-3770K was ahead by a small, but
measurable margin of 3 to 6 percent.

One interesting benchmark to exam-
ine here is the Cinebench 10 Single Core
test. That’s where we have Cinebench 10
render runs only on a single core instead
of across all cores. This is probably the
best indication of how efficient lvy Bridge's
cores are against the previous generations

TOP PROCS COMPARED

Intel Core i7-3770K

Intel Core i7-2600K

: Intel Core
Intel Core i7-2700K { i7-3820

: Intel Core

¢ i7-3930K Intel Core i7-3960X

Code Name Ivy Bridge Sandy Bridge Sandy Bridge Sandy Bridge-E Sandy Bridge-E Sandy Bridge-E
Clock 3.5GHz 3.4GHz 3.5GHz 3.6GHz 3.2GHz 3.3GHz
Turbo Clock (max) 3.9GHz 3.8GHz 3.9GHz 3.9GHz 3.8GHz 3.9GHz
TDP 7TW 95W 95W 130W 130W 130W
Cores / Threads 4/8 4/8 4/8 4/8 6/12 6/12
Volume Pricing $317 $317 $332 $285 $555 $990
Graphics Core HD4000 HD3000 HD3000 N/A N/A N/A
Process 22nm 32nm 32nm 32nm 32nm 32nm
Total L2 Cache 1MB 1MB 1MB 1MB 1.5MB 1.5MB
Total L3 Cache 8MB 8MB 8MB 10MB 12MB 15MB

Die Size 160mm? 216mm? 216mm? 293mm? 435mm? 435mm?
Transistor Count 1.4 billion 995 million 995 million 1.27 billion 2.27 billion 2.27 billion
Socket LGA1155 LGA1155 LGA1155 LGA2011 LGA22011 LGA22011

Dual-channel

Memory Controller DDR3/1600

Dual-channel
i DDR3/1333

Dual-channel

{ DDR3/1333 : DDR3/1600

Quad-channel

Quad-channel
i DDR3/1600

Quad-channel
i DDR3/1600

DDR Frequency Overrides DDR3/2667

© DDR3/2133

© DDR3/2133 © DDR3/2400

© DDR3/2400 © DDR3/2400
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3.4GHz Core

3.5GHz Core 5 3.6GHz Core 3.3GHz Core
7-3770K on 277 L 7-3820 i7-3960X

of chips. It's just no contest. Ivy Bridge's P— 48 48 e /12
core is about 15 percent faster than Sandy ores/fhreacs : : : i
Bridge's and 9 percent faster than Sandy 8GB 8GB 8GB
Bridge-E’s. RAM SDG;PC?]::Q:OO DDR3/1600 DDR3/1600 DDR3/1600

Don't think that gives lvy Bridge a de- u Dual-channel Quad-channel Quad-channel
finitive edge over the big boys, though. De- PCMark? Score | 3,607 | 3,450 {3,443 | 3,662
spite each core being faster, more cores - - :
still matter if your application uses them. L E 3/ M gl 2202 2R B
Even the ancient Core i7-990XE has an PCMark? Productivity i 2,400 i 2,269 i 2,306 2,410
edge over the Core i7-3770K in many of : : :
our multithreaded benchmarks. We will Cinebench 10 Single Core ;6,914 ;6,011 16,209 6,363
be honest, though—the margin isn't as Cinebench 10 Multi Core © 26,448 © 23315 © 24,456 ¢ 35,638
great as we would have expected. - 3

But let's get back to our questions: Do (et (D P L § G B { T
you buy a Sandy Bridge or Ivy Bridge for POV Ray 3.7 RC3 (sec) | 193.60 | 218.93 i 20201 © 1431
your new build? This one’s easy. Ivy Bridge,
my friend. With the price of 2600K and Fritz Chess Benchmark 14,179 13,065 14,190 13,823
3770K exactly the same, there’s really no Intel Burn Test (GFlops) {920 i 89.7 i g7 {1s2
reason to buy a 2600K, unless you're lim- : : : :
ited by your motherboard's support for it. Bibble (sec) : 18 : 137 (129 : 103

Should you upgrade from your Sandy Sony Vegas Pro 10 (sec) 2,615 2,752 2,468 1,900
Bridge to an Ivy Bridge? No. It would be
foolish to think that just because lvy ProShow Producer (sec) ;917 1,063 1,004 ;856
Bridge is here your Sandy Bridge chip is MainConcept (sec) 688 © 1120 © 730 ¢ 551
a piece of junk. The only reason we could - - - -
see upgrading is if you're coming from a ::Y'";”-i"kﬁsl’fess"6-5“:"”’ 339 379 309 293
lower-end, limited Sandy Bridge chip or see
need better integrated graphics, but oth- CyberLink Espresso 6.5 (Discrete ¥ 329 306 287
erwise, Sandy Bridge has plenty of life left GPU) (sec)
init.

. A CyberLink Espresso 6.5

Should you just bypass Ivy Bridge for l:uickSyncl (sec) 295 3n N/A N/A
Sandy Bridge-E or a hexa-core chip? That
question can’t be answered by us. It has 7-Zip 64MB load 12 threads (MIPS) : 20,794 : 19,046 i 21,485 ;30,156
to be answered by your computing needs. 7-Zip 64MB load Max Core
While we think Ivy Bridge is a hell of a chip, Threads [MIPS) 22,033 1,288 2270 30,156
it's not faster than a hexa-core, even an - H H H H
older one, on thread-heavy tasks like 3D wPrime 4-thread, 1024M (sec) i 3223 i 3493 i 3535 {3015
rendering and modeling, video encoding, wPrime 6-thread, 1024M (sec) 265.6 293.2 265.5 © 2023
and other content creation jobs. We still - H H H H
recommend that if you compute for a liv- wPrime 8-thread, 1024M (sec) : 225.7 i 2483 i 2281 i 1845
ing, using thread-heavy tasks, it's worth wPrime 12-thread, 1024M (sec) 244.8 271.2 245 i 1485
the stretch for a hexa-core chip such as P - T 33 T an 2
the Core i7-3960X or Core i7-3930K. Long andirare e ; ; ;
term upgraders may also want to invest in Sandra (GB/s) 164 L 176 i 37.8 39.9
LGA2011, which should live well into 2013. Valve Particla Test (faa - - - 299
LGA1155 will likely sunset with the next Gve rarticle Test s ; ; ;
Intel CPU, code-named Haswell. Dirt 2 (fps) P12 i 189 i 188.8 187

All that aside, we think the Core i7- G " 308 0239 . " 53
3770K is the new king of the midrange. areryeee i C— : 3
Yes, it's hard to have the same enthu- 3DMark2011 Score { P5,960 | P6469 | P6,653 | P6,732
siasm we had when the Core i7-2600K SOMark2011 6PU " aiss o8 T e2e7 o154
first arrived and wiped the floor with all o i i : '
other CPUs, but you shouldn’t discount Ivy 3DMark2011 Physics {9,660 {8184 {9,477 13,019
Bridge. It's fast, it's cheap, and it's cool. - : : :
What more could you ask for? 10) 3DMark2011 Combined o 6446 L 6,671 . 6,759 ¢ 6,602
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By Loyd Case

KEPLER:

OVERCOMING THE
SINS OF FERMI

NVIDIA'S LATEST GPU IS FREAKING
FAST, SIPS POWER, AND DRIVES FOUR
DISPLAYS FROM ONE CARD

ohannes Kepler once wrote, “Nature uses as little
J as possible of anything.”

Nvidia's latest GPU, code-named Kepler after the
German mathematician, could be inspired by that quote, as
much as by the original Kepler's mathematical prowess.
The new GPU—the GTX 680—offers superb graphics
horsepower, but requires only two 6-pin PCl Express
power connectors. It's a big departure from the last-
generation GTX 580, which was fast, but power hungry.

We'll talk about performance shortly, but let’s first
look at Kepler's underlying architecture.
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Nvidia's Kepler |=====

SMALLER EQUALS BIGGER
Kepler GPUs are built using a 28nm manu-
facturing process, allowing Nvidia to build
in more circuits in less die area.

Like Fermi, Kepler is a modular archi-
tecture, allowing Nvidia to scale the design
up or down by adding or subtracting func-
tional blocks. In Fermi, Streaming Multi-
processors, or SMs for short, are the basic
building blocks from which the GTX 500 line
of GPUs is built. The CUDA core counts in-
side the SMs can vary. For example, each
SM block in the GTX 560 Ti contains 48
CUDA cores, while the GTX 580 SM is built
with 32 cores. The GTX 580, on the other
hand, has a total of 16 SMs of 32 cores each,
for a total of 512 CUDA cores.

Kepler's functional block is the SMX. Ke-
pler GPUs are built on 28nm, which allowed
Nvidia's architects to scale things a bit dif-
ferently. So Nvidia increased the number of
cores inside a Kepler SMX to a stunning 192
CUDA cores each.

The GTX 680 GPU is built from eight SMX
blocks, arranged in paired groups called
GPCs (graphics performance clusters).
This gives the GTX 680 a whopping 1,536
CUDA cores.

The SMX doesn’t just house the CUDA
cores, however. Built into each SMX is the
new Polymorph engine, which contains
the hardware-tessellation engine, setup,
and related features. Also included are 16
texture units. This gives the GTX 680 a to-
tal of 128 texture units (compared with the
64 texture units built into the GTX 580). In-
terestingly, the cache has changed a bit—
each SMX still has 64KB of L1 cache, part
of which can be used as shared memory for
GPU compute. However, that means the to-
tal L1 cache has shrunk a bit, since there
are only eight SMX units in the GTX 680, not
16, as with GTX 580. The L2 cache is also
smaller, at 512KB rather than the 768KB of
Fermi.

Another interesting change is that pre-
decoding and dependency checking has
been offloaded to software, whereas Fermi
handled it in hardware. What Nvidia got in
return was better instruction efficiency and
more die space. Interestingly, the transis-
tor count of the GTX 680 GPU is 3.5 billion,
up only a little from the 3 billion of the GTX
580. The die size has shrunk, however, to a
much more manageable 294mm2—by con-
trast, Intel’s Sandy Bridge 32nm quad-core
CPU die is 216mm?2.

TEXTURES, ANTIALIASING, AND
MORE

One of the cooler new features from an
actual application perspective is bindless
textures. Prior to Kepler, Nvidia GPUs were
limited to 128 simultaneous textures; Ke-

PCl Express 3.0 Host Interface

Memory Controller

GPC

Raster Engine

Jsjjonuog Lowep

Memory Controller

18jjonuo Aowey

= :

GPC

— j _

GPC

The GTX 680 offers three times as many graphics compute cores as the GTX 580, but

they're arranged differently.

pler boosts that by allowing textures to
be allocated as needed within the shader
program, with up to 1 million simultaneous
textures available. It's doubtful whether
games will use that many textures, but
certain types of architectural rendering
might benefit.

Nvidia continues to incorporate its pro-
prietary FXAA antialiasing mode, but has
added a new mode that it's calling TXAA.
The “T” stands for “temporal.” TXAA in
its standard mode is actually a variant of
2x multisampling AA, but varies the sam-
pling pattern over time [i.e., over multiple
frames.) The result is better edge quality
than even 8x MSAA, but the performance
hit is more like 2x multisampling.

Another cool new feature that will also
eventually be supported in older Nvidia
GPUs is Adaptive Vsync. Currently, if you
lock vertical sync to your monitor’s refresh
rate (typically 60Hz, but as high as 120Hz on
some displays), you'll get smoother game-
play. However, you might see a stutter as
the frame rate drops to 30fps or below, due
to the output frames being locked to vsync.

On the other hand, if you run with vsync off,
you may see frame tearing, as new frames
are sent to the display before the old one is
complete.

Adaptive Vsync locks the frame rate to
the vertical refresh rate, until the driver
detects the frame rate dropping below the
refresh rate. Vsync is then disabled tem-
porarily, until the frame rate climbs above
the monitor refresh rate. The overall result
is much smoother performance from the
user’s point of view.

Finally, Nvidia has beefed up the video
engine, building in a dedicated encode en-
gine capable of encoding H.264 high-pro-
file video at 4x-8x real time. Power usage
is low in this mode, consuming single-digit
watts, rather than the shader-driven tens
of watts of past GPUs.

THE GTX 680 GRAPHICS CARD

Nvidia built an improved circuit board to
host the GTX 680 GPU. The board will ship
with 2GB of GDDRS5, with the default mem-
ory clock running at 6,008MHz—the first
board to ship with 6GHz GDDR5. The GTX

&b | e
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680 also introduces GPU Boost, an idea
borrowed from the world of x86 CPUs. GPU
Boost increases the core clock speed if
the internal thermal environment permits.
This allows games that offer lighter over-
all load to get additional performance as

SPECIFICATIONS

: Nvidia GeForce GTX 680 : XFX Radeon HD 7970

needed. In another departure, the GTX 680 LT o o il ; A
offersasingle clock—the shader clocks are Texture Units © 128 128
now the same as the core clock frequency.
Product boxes will likely show both the bl & &
base and boost clocks on the box. As with Base Clock Frequency © 1,006MHz © 1,000MHz
recently released AMD products, the GTX
680 is fully PCI 3.0 compliant. Boost Clock Frequency : 1,058MHz i NA

A few notable things spring to mind Memory Clock Frequency : 1,502MHz actual : 1,375MHz
when examining the specs. First, this is a
256-bit wide memory interface, as opposed SRS ] Bl ] G
to the 384-bit interface of AMD’s Radeon Frame Buffer Size 2,048MB 3,072MB
HD 7970. Nvidia makes up for this with both
improved memory-controller efficiency Memory Interface i 256-bit © 384-bit
plus higher-clocked GDDR5. The frame o T e e
buffer is “only” 2GB, but that was enough :
to run our most demanding benchmarks at Manufacturing Process i 28nm i 28nm
2560x1600 with all detail levels maxed out - - -

Transistor Count : 3.5 billion ¢ 4.3 billion

and 4x MSAA enabled.

Also worth calling out is Nvidia’s new
devotion to power efficiency. The GTX 680 is
substantially more power efficient than its
predecessor, with a maximum TDP of just
195W. Idle power is about 15W. We saw the
power savings in our benchmarking.

The GTX 680 is also the first single-GPU

‘ 2x dual-link DVI, 2x HDMI 1.4a
(Fast), 2x DisplayPort 1.2

‘ 2x Mini DisplayPort, 1x dual-link

Connectors DVI, 1x HDMI 1.4a (Fast)

Power Connectors : 2x 6-pin : 1x 6-pin, 1x 8-pin

Thermal Design Power (TDP) 195W 250W

* Note: Nvida and AMD graphics compute cores are not directly comparable.

Acer's ultrabook is the
first we've seen that's
capable of playing

Battlefield 3.

AN ULTAARBOOK
WITH TEETH?

NVIDIA'S KEPLER-BASED desktop
card, the GeForce GTX 680, is
certainly the star of the show,
but the company’s move on note-
books could prove to be equally
exciting. With the die shrink
from 40nm to 28nm, Nvidia says
it's now capable of putting some
real muscle into mobile form
factors. The first example of that
is Acer’s Timeline M3 notebook,
which we got to take for a spin
around the block.

Nvidia likes to say that Ke-
pler puts the ultra in ultrabook
and, after using Acer’s Time-
line M3, we'd have to concur.
The GeForce GT 640M mobile
GPU sports 384 cores, a 128-
bit memory path, and up to a
625MHz clock, on either GDDR3
or GDDR5—notebook build-
ers could tune parts for lower
clocks and performance, given
their thermal budgets. As for

the thermal budget, Nvidia says
it can extract more performance
out of its new parts by working
closely with notebook vendors
to prevent any thermal scraps
from being left on the table. For
example, if a notebook designed
for 40 watts has 15 watts set
aside for the CPU, normally only
20 watts would be used for the
GPU, leaving 5 watts of thermals
that could have been used to run
the GPU harder. Nvidia seeks to
change that.

Nvidia will initially offer six
6-series GPUs for notebooks.
Several are legitimately new
Kepler-based GPUs, with a few
using the older 40nm-based
Fermi GPUs. Interestingly, the
top-end GeForce GTX 675M and
the GeForce GTX 670M are still
based on Fermi. The GeForce
GTX 660M, GeForce GT 650M,
GeForce GT 640M, and GeForce

——

GT 635M will be Kepler. Also
throwing a curveball into the
graphics choices is the GeForce
GT 640M LE, which will available
as either a 28nm Kepler or 40nm
Fermi part. So good luck picking
your poison.

The good news is that the
poison is so sweet. The Acer
Timeline M3, while pushing the
definition of an ultrabook, of-
fers truly wonderful gaming
performance for its class. The
notebook is capable of playing
Battlefield 3 at its native resolu-
tion of 1366x768 on the Ultra set-

ting. On multiplayer maps, we
measured frame rates in the low
30s to high 20s using FRAPs and
Mark | Eyeball methods. For us,
that's not really enough. Tick-
ing the settings to High in BF3
gave us low 50s, though, which
is much improved for a first-
person shooter. Considering
how thin the Timeline M3 is—.79
inches—it’s a hell of an accom-
plishment. A full review of the
Acer will bubble up next month,
but for now, color us impressed.
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card from Nvidia to support more than two
displays. Users can add up to four displays
using all four ports. Nvidia was strangely
reticent about discussing its DisplayPort
1.2 implementation, which should allow
for even more monitors once 1.2-capable
monitors and hubs arrive on the scene later
this year.

The GTX 680 cooling system is a com-
plete redesign, using a tapered fin stack,
acoustic dampening, and a high-efficiency
heat pipe. The card was very quiet under
load, though perceptually about the same
as the XFX Radeon HD 7970’s twin-cooling-
fan design. Of course, having a more power
efficient GPU design is a big help. The GTX
680 is no DustBuster.

HOW DOES IT PERFORM?

We pitted the GTX 680 against two previous
GTX 580 designs: the slightly overclocked
EVGA GTX 580 SC and the more heavily
overclocked EVGA GTX 580 Classified. The
XFX Radeon HD 7970 Black Edition was
alsoincluded. We ran our usual benchmark
suite at 2560x1600 with 4x MSAA enabled,
along with the FutureMark and Unigine
synthetic tests.

The GTX 680 clearly takes most of the
benchmarks, though the XFX HD 7970 eked
out a couple of wins. Note that it's possible
some of these benchmarks are actually be-
coming CPU limited, even with 4x MSAA,
but it's hard to say for certain. That's very
likely the case with HAWX 2, where the
older GTX 580 Classified—albeit a heavily
overclocked GTX 580—managed a 1fps ad-
vantage.

The GTX 680’s idle power ratings are
impressive, too. The total system power at
idle was just 116W, 8W better than the XFX
card. However, Nvidia doesn’t incorporate
anything like AMD’s ZeroCore technology,
which reduces power to a bare 3W when
the display is turned off (as when Windows
7 blanks the screen.) Even better is the
power under load—the GTX 680 is the only
GPU to run at under 300W at full load.

The GTX 680 we tested is Nvidia’'s refer-
ence card, and it's likely that some manu-
facturers will ship retail cards at higher
core clock speeds. Retail cards will be
available upon launch (March 22, 2012).
Nvidia is pricing the card at $500, but pric-
es may vary a bit depending on the manu-
facturer. That $500 price tag substantially
undercuts AMD’s Radeon HD 7970 pricing
by as much as $100, which makes the GTX
680 look even better for high-end gamers.

The GTX 680 may regain Nvidia the per-
formance crown briefly held by AMD, and is
priced lower, to boot. What's most intrigu-
ing, however, is that Kepler likely has some
headroom for even greater power, which may
allow Nvidia to ship an even higher-end GPU

R | JUN 2012

when needed. The performance horse race
continues, and while the top spot now belongs
to Nvidia, the company also needs to deliver
midrange GPUs to compete with AMD’s more
recent product moves. In the long run, gam-
ers will benefit from more choices and com-
petition. It's a win all around. b

The new cooling system is
more efficient and much qui-
eter than older Nvidia cards,
even on load.

-..1‘1"1

BENCHMARK
Nvidia GTX 680 EVGA 6TX EVGA GTX 580 ML
Reference 580 SC Classified Edition
Price ¢ $500 ¢ $550 © $620 ¢ $580
3DMark 2011 Perf © 9,391 © 6747 732 © 8,393
3DMark Vantage Perf 34,065 26,936 28,559 32,813
Unigine Heaven 2.5 (fps) i3 P2 : 23 © 29
Shogun 2 [fps) ‘3 f 2 7 C 29
Far Cry 2/ Long (fps) © 108 © 85 : 92 © 100
HAWX 2 DX11 (fps) 127 © 120 ‘128 : 120
STALKER: CoP DX11 (fps) 40 28 29 39
Just Cause 2 (fps) L4 : 58 E ‘83
Batman: Arkham City (fps) 93 70 73 82
Metro 2033 (fps) 28 2 : 28 ‘3
Core / Memory Clocks [actual) © 1,006*/15502  : 797/1,013  : 855/1,055  : 1,000/ 1,425
System Power @ idle (W) 116 140 140 124
System Power @ full throttle 297 344 385 349

(w)

*Note: Nvidia's GTX 680 also has a peak GPU Boost clock speed of 1,056MHz.

Best scores are bolded. Our test bed is a 3.33GHz Core i7 3960X Extreme Edition in an Asus P979X Deluxe motherboard with 16GB of
Corsair DDR3/1600 and an AX1200 Corsair PSU. The 0S is 64-bit Windows Ultimate. All games are run at 1920x1200 with 4x AA unless
otherwise noted. Note also that we've changed our test bed and game benchmarks slightly, so these benchmarks aren’t comparable

to earlier reviews.
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= ™
Folder Options —P &J
General -\d_'lew_l_éearch|

Organize v [=] Preview Share with = Slide show Print E-mail
) Browse folders
¢ Favorites 4 Today (1) @ Open each folder in the same window
4+ Dropbox . () Open each folderin its own window
Maxpc Edit
Bl Desktop . Click tems as follows
Legal Egﬂriin[TB Ultg- 7 Single-click to open an tem {point to select)
& Downloads 10-14-42.p Ij\\g ’ iyt
ng n | poirt &
il Recent Places " _ @ Double-click to open an item (single<lick to select)
B Screenshots 4 Earlier this month (5)
Tl V] =] Navigation pane |
2 g gy
& Libraries ‘:@ 4}y [ClShowal folders
=1 - > | [T Automatically expand to curent folder
2| Documents greenshot_ greenshot_ greensl|
=/l Download 2012-03-05 2012-03-05 20120 | |
| estore: Defaults
& Music 15-24-28p  15-2218p  _15-21
| Pict | Lig?) ng
| Pictures i
B Videos 4 Earlier this year (21)
B £
1% Computer
Fod 7
e Local Disk (C:) hot. hot [l - _
] greenshot_ greenshot_ greens| OK Cancel
g hitp://1001.4 (P} 2012-02-21 2012-02-09 2012-01 -
10-08-50p  12-27-11p  _12-25- - B
P g ng L L Ty
Network
) s n - - = ’mﬂzﬂn
greenshot_ PopURLS.p StackOverfl Minesweep Sodaplay.p FaxZa:.pn FileDestruct
2012-01-25 ng ow.png erOnline.pn ng g or.png -

USE CHECKBOXES TO SELECT MULTIPLE FILES
Selecting multiple files in Windows Explorer using the Ctrl and Shift keys can be
a pain. If it's something you do often, make your life much easier by opening the
Folder Options (found in the Organize menu in Windows 7), then selecting the

View tab and enabling “Use checkboxes to select items.”
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Access Your Media
Remotely with
Remote Potato

EVERYONE HAS

KLOUT

60

DISCOVER YOURS!

Measure Your
Online Influence

with Klout

ALEX CASTLE
ONLINE MANAGING EDITOR

RETURN THE
START BUTTON
TO WINS

most contentious
changes found in Windows 8
has been the removal of the
Start menu, traditionally ac-
cessed from the icon at the left
of the taskbar. In its place, Mi-
crosoft expects you to use the
new Metro Ul start menu—a
suggestion that has not gone
over well with many PC users.

This switch is so fundamen-
tal to Windows 8 that Microsoft
does not offer a built-in way to
get the traditional Start menu
back (unlike in Windows 7,
which let you revert to the old-
school taskbar, if you wanted).
Fortunately, the community
is already hard at work on the
problem.

Thereareseveralstartmenu
replacers already available for
download, but our favorite is
from the always-reliable Star-
dock. Called Start8, it's avail-
able at www.stardock.com/
products/start8/.

Just download and run the
program to get a handsome
new Start menu right where
you expect it to be.

comments@maximumpc.com
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Access Your Media
Remotely with
Remote Potato ...

YOU'LL NEED THIS

MEDIA

Should go without saying, but

if you want to stream media,
you'll need a collection of digital
media files to stream.

REMOTE POTATO SERVER

Get this media streaming soft-

WINDOWS MEDIA CENTER is the perfect cen-
tral location for all your media: music,
photographs, video, and recorded televi-
sion shows. Its main drawback is that all
that media is tied to your home computer.

Remote Potato is a free program that
lets you access all the media stored in
Windows Media Center on your home
computer from another location. You can
access it over your home network or—via

the Internet—from outside your home on a
computer or smart mobile device using its
web browser or a dedicated app.

And not only do you get access to your
home computer’'s media collection, Re-
mote Potato lets you remotely set up and
manage your TV recordings while you're
out, too, which is perfect if you're stuck
at work and worried you'll miss your fa-
vorite show.

ware at www.remotepotato.com.

tato Server from www.remotepotato.com onto your home

computer running Windows 7 Home Premium or later,
with Windows Media Center already set up and configured.
When prompted during the setup process for Remote Library
Access, enter your Windows username and password to gain
access to your music library [image AJ.

» Follow the rest of the setup prompts; once complete,
click Close. After a short pause, the server will automatical-
ly start and a wizard will guide you through the initial setup
process. Start by ticking “Yes, enable security” and provid-
ing a username and password, which you'll use each time
you wish to access your media remotely.

I INSTALL REMOTE POTATO SERVER Install Remote Po-

Remote Library Access

Femate Potato can be used to access pour music library remately. Tao uze this feature, you should
enter the account detailz of a user of thiz machine whose Windows Media Player libran wil be
acoeszed

Uzer name :
[Nick

Fassword :

Rrissessinmcosd

static IP address [image B]—see bit.ly/static-win7 for a

simple step-by-step guide to doing so. Next, consult your
router’s documentation or visit www.portforward.com to learn
how to access your router’s configuration utility. This is typically
done by typing the router’s IP address into your web browser.

2 CONFIGURE THE SERVER You need to assign your PC a

»0Once logged in, look for the Port Forwarding
section. Follow the instructions to add two separate
port forwarding rules, as instructed by the Remote
Potato setup wizard: Enter the port or port range into
the appropriate boxes, and enter your computer’s
static IP address, too [image C). Make sure the rule
is enabled, and click Apply.

» Return to Remote Potato and complete the wiz-
ard—leave “I will use my external IP address to ac-
cess Remote Potato” selected and click Next [im-
age D). The final screen reveals how to access your
media server via another computer, either over your
internal network or over the wider network. Make a
note of these settings and click Close.

» Next, click No when prompted about the iPhone
app. Click the Settings button to reveal a selection
of options: Choose what media to share in the Gen-
eral tab [image E], then tweak your television chan-
nel settings through the TV Guide and Channel tabs.
Once done, click the Play button to start the server,
which is now ready for action.

‘You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
t @ Use the following IP address:

IP address: 192,168 . 35 . 40
l Subnet mask: 255.255.255. 0
! Default gateway: 192,168 . 35 . 1
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forgotten to record a favorite show, for example. Select TV
Guide from the menu to browse for shows to record

, or click Scheduled Recordings to manage recordings set
up previously.

a'-- 'u|@ hitp://192168351/a) O ~ B & X‘ (& WRT54G - Port Range Forw... X
% Norton - ||/ i | Search | @ dentity sa

() Safe Web -

ddwrt.

Port Forwarding ~ Port Range Forwarding Port Triggering

NAT / QoS

OV (o nsmmman

File Edit View Favortes Tock Help

UPnP DMZ Qo5

Port Range Forward

[Sar T end [ protocal 0

Media Fotato 9080 3080 [Both[x]

Hot Rocks, 1964-1971...

192.168.35.40
Media Patato 9081 083 [Both[=] 192.168.35.40

.'mmnm Remote Potato away from your
« ) how to locate your home

IP address. Atthe moment, this is 86.4.144.85

this IP address can change. so it can be useful to use a free
you to choose your own URL (web address) instead, which
Internet address of your home network.

like to access Remote Potato over the Iniemet? K [ 7 [12] 7 [10] N=] « Monday 28 Nov  »
£ e s sae Jiewe  [160
| Iwil use my extemal [P address io access Remote Potato
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You can access your media

through your smart mobile device via its web browser

or a dedicated app (search its app store].

There's Smart Potato for Windows 7 phones ($2.49), Remote

Media Center (free) for Android, and Remote Potato/Remote

Open Potato HD ($6.99) for iPhone and iPad.

a web browser on the other computer and type

in http://0.0.0.0:9080, replacing 0.0.0.0 with

the static IP address you created in step two. Press

Enter and if necessary install Microsoft Silverlight, ril’ ’ 1 1.harri_
following the instructions to ensure the best-qual- ﬂ
ity access to your media. Enter your username and N

password to log on.

Click Yes if prompted by Silverlight to increase
storage. Select what type of content to access from
the main menu—music, pictures, recorded TV pro-
grams, video, and movies—then browse the folders
to locate individual files . View or listen to
single files, or use the controls to set up playlists or
watch picture slideshows.

If you record TV on your PC, you can schedule
new recordings as well as configure existing ones
directly from your web browser—perfect if you've

D:ANick\Videos\Children
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Measure Your Online
Influence with Klout ....cc..

YOU'LL NEED THIS

SOCIAL MEDIA
ACCOUNT

You don’t have to be a social
media maven to use Klout,

but you will have to have at
least one account with a social
media service like Facebook or
Twitter in order to get a score.

WHILE WE'VE ALWAYS had the power toin-
fluence other people, that power, which
is being democratized, is much easier
to harness with new social media tools.
But how much influence do you have
over others? Do your Facebook “likes,”
retweets, posts, and comments go un-
noticed, or are you an online mover and
shaker? This is where Klout comes in,
measuring your influence based on your
ability to drive action in social networks,

and providing you with an updated Klout
Score each morning.

Klout providesinsights to help you bet-
ter understand your own power—wheth-
erothers trustyour opinions online, what
topics you're the most influential on, and
how you compare with your friends. Your
Klout Score measures your online influ-
ence on a scale of 1 to 100, but the aver-
age Klout Score is 20, not 50—bear that
in mind when you get yours.

You'll see “Sign in with Twitter” and "Connect with Face-

book” buttons [image I]. Click either of these to log in.

» A pop-up screen will now appear. Check the “I'm an indi-
vidual influencer” button and type in your email address, as
requested. You are now signed up to Klout. Click “I'm ready”
in the new window, and let the narcissistic fun begin.

» To get the most out of Klout, add all the social media
sites that you tend to use [image J). Make your way through
the social media icon buttons, which simply prompt you to
sign in and give Klout permission to access your information.
If there are some listed that you don’t use, you don’'t need to
click on them.

» When you are finished, click Continue.

I GET KLOUT AND ADD NETWORKS Head to www.klout.com.

EVERYONE HAS

~, KLOUT

F;""" =4 DISCOVER YOURS!

=l
IGN UP!’ T

—

0

{

You linked your Klout account with
your Last.fm account.

D R

a range of your friends and followers from

Facebook and Twitter. You can invite them to
use Klout through the invite button, or skip this step.
When you're done, click Continue and in the pop-up
window you’ll see your Klout Score (image KJ. Click
the buttons underneath to share your score, using
your various social media accounts.

» You'll now be taken to your Klout dashboard
limage L). Click the red “View your profile” button.
At the top of your profile you'll be able to see how
many people you influence through social media and
what topics you are influential on. Look further down
the page for an analysis of your Klout Score. As we
said before, don't be too disappointed if it's in the
region of 20.

» So, what does your Klout Score actually mean
in terms of your social media presence? Your Klout
Style will explain everything. Click the Klout Style
link on the left-hand side of the homepage. On the

2 EXPLORE YOUR SCORE You'll now be shown
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chartyou'll see where you fit and get an explanation
of your current Klout Score limage M). It's great for
seeing how your friends and followers fare, too.

Welcome to Klout, Rachael!

Your Klout score is 32

Share your score and let 0ihaers discover your Kiout!

O OE CE

¥ KLOUT L

Rachael D'Cruze
ORaDEsvYo @A -

Dervon-tased sditor, joumain?, photographer & lectnr.

=em

Influences 144 others Influential about 7 topics

Dags
—~HAHREE -
i Cofies

TN Score Analysis

ToeICS. Wou afn afecsvely uaing ocial media io influsrce your networ: scross s variety of oo

T
e m

text from Twitter.

» If you want to change it, choose Settings in
the drop-down menu on your home page. You can
type in an alternative profile, add your gender and
birthday, and change your profile picture [image NJ.
Joined more social media sites? Click “Connected
networks” and tell Klout about them, as well, to help
them track your score.

» From the drop-down menu in the top right of
your profile page, which is accessed by clicking your
name, choose Perks [image 0). Klout Perks are
exclusive products and experiences that you earn
based on your influence, which of course is mea-
sured by your Klout Score. Explore the perks to see
if anything strikes your fancy.

» You've now successfully come to grips with
Klout and discovered how much online influence

3 GET PERKS Klout automatically pulls your About

you have in your combined social media networks. As your
online presence grows, your Klout Score will increase in
accordance and you'll have earned more perks [image PJ.
So don’t forget to check back regularly to see what goodies
you've earned. b
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7Fixit

presents:

THIS MONTH WE DISSECT...

www.ifixit.com.
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e Dual-core Apple A5X processor with integrated quad-core
graphics

¢ 9.7-inch, LED-backlit IPS LCD with 2048x1536 Retina display

e 16,32, or 64GB Toshiba NAND flash memory

® 5MP HD rear-facing camera

¢ 1GB DRAM comprised of two 4Gb Elpida LP DDR2 parts

e Broadcom BCM4330 802.11 a/b/g/n baseband/radio with
integrated Bluetooth 4.0+HS

e Qualcomm MDM9600 3G and 4G wireless modem (not the
expected second-generation MDM9615)

¢ Qualcomm RTR8600 multiband/mode RF transceiver for
LTE bands

¢ Getting inside the new iPad was as tricky as we expected.
The front panel is glued to the frame. We carefully used a
heat gun to loosen the adhesive, worked to budge the panel
with some guitar picks and plastic opening tools, and fi-
nally, gently lifted it off with some heavy-duty suction cups.

e Next to the logic board is a gigantic battery, which takes
up most of the space inside the iPad. While the iPad 2
housed a formidable 25 watt-hour Li-ion battery, the new
iPad ups the ante to 42.5 watt-hours. Its 3.7 volts and es-
timated 10 hours of use (9 with cellular data network] are
comparable to that of the iPad 2, but Apple put the extra
17.5 watt-hours to good use powering the greatly improved
CPU and GPU. The additional capacity was accomplished by
increasing the physical size, not by employing new battery
technology.

* Repair score: 2 out of 10

While the new iPad’s design is essentially the same as
the iPad 2, which received a reparability score of 4, we've
learned a lot about the design since then. We've spent the
last year trying to repair the iPad 2, with mixed success.
We are awarding the new iPad an abysmal 2 out of 10, and
we're retroactively dropping the reparability score of the
iPad 2 to a 2 as well. The adhesive on the front is extremely
difficult to remove without damaging the glass, making re-
pair and end-of-life recycling very difficult.

e Apple claims the new iPad is environmentally friendly
with a “Recyclable aluminum and glass enclosure.” The
materials may be recyclable, but the assembled unit is not.
We spoke with Steve Skurnac, president of Sims Recycling
Solutions—one of the largest electronics recyclers in the
world. He told us, “Sealed units make it difficult to remove
the batteries. From a recycler’s point of view, the hazard-
ous components [like batteries] need to be easily separat-
ed or removed.”
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NATHAN EDWARDS SENIOR EDITOR
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Midsize Menace

Pound for pound, you know the sound: Here's a Kepler-powered
microATX gaming rig that won't break the bank—or your back

LENGTH OF TIME: 2 HOURS J LEVEL OF DIFFICULTY: INTERMEDIATE

THE MISSION Oh, microATX. You're
the awkward middle child of moth-
erboard form factors: neither as
fully powered as a regular ATX
board nor as compact as Mini-ITX.
On the other hand, it's possible to
build a hell of a rig with microATX
in a relatively small footprint with-
out compromising power, and I've
been intending to do so for a while.
| took a shine to the X79-powered
microATX mobo Gordon Mah Ung
reviewed in the April 2012 issue,
and when the sky angels slipped
a Kepler GPU into my rucksack, |
knew what | had to do.

It's not going to be easy fitting
all these high-powered partsinto a
minuscule chassis, but if you want
easy, build a full-size machine.
When I'm done, I'll have a box just
14.5 inches tall, 15.2 inches deep,
and 8.25 inches wide—one that
kicks a disproportionate amount of
ass, no matter how tricky we have
to get with the zip ties.
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eye on Silverstone’s TJ08-E microATX case since we re- INGREDIENTS
viewed it in March 2012. It's a bit cramped, but it has good airflow and a

sleek aesthetic—as well as an unusual motherboard orientation—and it PART URL PRICE
has plenty of room for long videocards and a few drives. Case Silverstone TJO8-E www.silverstonetek.com | $95

Now, most microATX motherboards suffer from budget-itis: They're . .
cheap and underpowered compared to full ATX boards. The Asus Ram- ol 'S)'lll:’:;?;"e Sy S — o140
page IV Gene? Not so much. It has LGA2011 support, quad-channel
memory (though only four DIMM slots), 6Gb/s SATA ports, three 16x Mobo ‘IQVS(‘;Z::G Rt S aue com -
PCle slots, great onboard audio, and ground-effect LEDs. Just for fun. ’ ’

Intel’'s Core i7-3820 is a great processor, and an obvious choice for CPU Intel Core i7-3820 www.intel.com $285
an LGA2011 CPU under $300. It's a quad-core part at 3.6GHz stock and Cooler NZXT Havik 120 Www.nzxt.com $55
includes HyperThreading. Plus, if you want to upgrade to a six-core CPU T —
later, LGA2011 is the only way to fly. GPU GTX 680 www.nvidia.com $500

The Rampage IV's RAM slots are close to the CPU socket, so | can't P
use an enormous CPU cooler. NZXT’s Havik 120 features dual fans and RAM S ——Tr WWW.COrsair.com $130
excellent performance, but I'm still using RAM with low-profile heat .
spreaders to avoid bumping up against the fans. gp."‘al :lexmr CERE -— $20

For storage, I'm sticking with my personal price/performance sweet e arner pextorcom
spot: a 120GB 6Gb/s SATA SSD and a 3TB storage drive. Had ) SEETRIG

There’s not much room in the TJ08-E for excess cabling or lengthy Drive Barracuda e 220
PSUs, so I'm using the Silverstone Strider Plus 750W, which is fully mod- SSD Corsair Force GT 120 : www.corsair.com $170
ular and only 6.3 inches deep. This should help me keep my wiring tidy. Windows 7

Oh, and I'll be using Nvidia’s brand-new GeForce GTX 680, which is Professional 64-bit
faster than the GeForce GTX 580 and competitive with the Radeon HD CE (OEM) U ETEEE B0 $139
7970 but uses just two 6-pin power cables (see Loyd Case’s detailed Ke- Total $2,014

pler breakdown on page 42). At $500, this card is a hell of a deal, sips
power (for a high-end GPU), and fires a pretty big shot directly across
AMD’s bow.

The TJ08-E’s cramped quarters and unusual layout mean | can't follow
a typical build order. Instead, the steps are optimized for cable manage-
ment as well as, well, component management. Here are the highlights.

FIRST, ADD POWER WHAT DRIVES YOU

TJ08-E’'sside panels, thenremove the sixscrews the drives. Lay the case on its side and
securing the top paneland take that off, too. Make sure the fol- remove the four screws securing the drive cages to the bottom
lowing cablesareattached tothe PSU: 24-pinand 8-pin ATX, two of the case. Remove the trays and secure the SSD directly to
6-pin PCle power, and two SATA power cable strands. Remove the bottom of the case.

the rest of the modular cables and slide the PSU into the top
of the case, fan side up. Secure it with four screws (I used the
PSU’s included thumbscrews] and pull the cables through the
opening that leads behind the motherboard tray.
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WORD TO YOUR MOTHERBOARD

and CPU into the motherboard, install the
1/0 shield into the case, then mount the motherboard into the
chassis. Bring your 8- and 24-pin motherboard power con-
nections behind the motherboard tray toward their respective
connectors and plug them in. Now is also a good time to start
connecting front-panel connectors, like USB 3.0, audio, power
and reset switches, and LEDs.

COOL (AND THE GANG)

the fiddly bits are ready, it's time to install the
CPUcooler.Installthe fourdouble-sided mountingthumbscrews,
add the mounting bars, secure them with nuts, and apply a
small dot of thermal paste to the CPU. Mount the heatsink with
the crossbar and tighten the screws evenly, alternating every
few turns until the CPU is secure. Secure the fans onto the
heatsink, making sure they are drawing air from the front of
the chassis and exhausting it toward the rear. Plug both fans
intotheincluded Y-connectorandattachthemtothe CPU_FAN
header onyour board.

-

DRIVES PART DEUX

in place, it's time to add the storage
drive. Take the lower hard drive cage (the one-bay one) and mount
theharddriveintoitwithfourscrewsinthe mounting holes marked
HDD. Reattachtheharddrive cagetothebottomofthe case.Youcan
eitherremove the emptytop three-drive cage foralesscluttered
caseorleaveitin,tochannelairfromtheintakefantowardthe CPU
fans. Italsoincludes a padto support the GPU, if you're into that.
Runathree-port SATApowercablefromthe PSUtothedrives.Plug
the last poweradapter onthe stringintothe hard drive, thentuck the
cable under the drive and plug the second plug into the SSD. Attach
SATAdatacablestobothdrivesand plugthemintothe middleredports
onthe motherboard. Those are the native Intel 6Gb/s SATA ports.
Install the optical drive in the top 5.25-inch bay and secure it with
four screws, then connect SATA power and data.

GAME ON

install your GPU. Remove the metal cover that
blocks access to the expansion slots, then remove the lower
two expansion slot covers (what would be the top two, if the
case’s motherboard orientation weren't upside down.) Install
the GPU into the PCle slot closest to the CPU cooler. If you left
the top drive cage in, the end of the GPU should rest atop the
cage. Secure the card into the expansion slots and plug in the
two 6-pin power cables. Double-check your power and data
connections, replace the metalcover,andturnthe case upright.
Reattach the top and side panels, and power on!
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small, yet mighty. It's functionally equiva-
lentto our Tax Refund PC from last month, butin a smaller package.
It uses the same CPU and amount of RAM, as well as a similar GPU.
The SSDinthe Midsize Menace is a little faster,and the storage drive
is larger and faster, but the Tax Refund PC has a Blu-ray drive and a
higher-wattage PSU.

1. The TJO8-E’s
frontfan,an 18cm
Air Penetrator, is
powerful enough
tocooleverything
intherig, thanksto
the case’s simpli-
fied airflow.

2.| left the empty
drivecageinplace
to help channel
air to the CPU
cooler, but you
can remove it if
you prefer a less
clutteredinterior.

3.Thelast-minute
addition of an
Nvidia GTX 6
gives my rig
oomph but r
theniceblack-and-
redcolorschemel
was going for. =

4
h
)
‘4
I
i
[
]
1

So how much smaller is the Midsize Menace than the Tax Refund
PC, which we housed in an NZXT Phantom 410 midtower chassis?
The Midsize Menace, inaSilverstone TJ08-E, is justunder sixinches
shorterthanthe TRPC, fiveinches shallower, and abouta quarter-inch
narrower. That makes for a lot less bulk on your desk.

Using the Rampage IV's Gamer OC BIOS setting, it took about two
seconds to get a stable 4.4GHz overclock on
the 3820, and Gordon Mah Ung’s experience

last month shows that the 3820 can be easily

overclockedto4.7GHzonair. At4.4GHz, though,

it's within spitting distance of last month’s
Tax Refund machine, and the differences are

attributable tothe clock speed. More time with

the Midsize Menace, andit'd be justasfastas

last month’s high-end box.

If youdont mind a cramped build process
and the loss of some elbow room (as well as

expandability down the line), you can get a

BENCHMARKS
2

Vegas Pro (sec) 3,049 2,319
Lightroom 2.6 (sec) 356 270

ProShow 4 (sec) 1,112 915

MainConcept 1.6 (sec) 2,113 1,707
STALKER: CoP (fps) 42.0 62.3

Far Cry 2 (fps) 114.4 151.1

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 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.

machine that's just as fast as the Tax Refund
PC but more compact, for the same amount
of money—or even a little less. d)

100%

70 | s

JUN 2012 maximumpc.com



TESTED. REVIEWED. VERDICTIZED.

77 Origin PC Chronos
78 Apple iPad
79 Hitachi Deskstar 5K4000 4TB Hard Drive

80 Ultrabook Pro-Am: HP Folio 13
and Dell XPS 13

82 XFX Radeon HD 7870 Black Edition GPU
85 Phanteks PH-TC14PE Cooler

86 ViewSonic VP2365-LED IPS Panel

88 Mass Effect 3

90 Lab Notes

ORIGIN PC
CHRONOS
PAGE 77

maximumpc.com

in the lab

JUN 2012




The traditional
shoebox design might
not gracefully blend
into a living room
environment, nor will

Origin PC

Chronos

the noise.

Fast and affordable, this
rig takes aim at Alienware

ORIGIN PC'S GAME plan with its new Chro-
nos box is pretty clear: It wants a piece of
the buzz that Alienware stirred up with its
much-lauded X51 mini gaming PC.

Where Origin PC hopes to punch the
Alienware X51 in its exoskeleton nose is
in performance. The Alienware X51 that
we reviewed in the May 2012 issue came
with a GeForce GTX 555 and 3GHz Core
i5-2320 (the fastest configuration at the
time). The Chronos easily out-specs that
with its liquid-cooled 3.4GHz Core i5-
2550K and EVGA Classified GeForce GTX
560 Ti 448 card. To make it even less fair,
Origin takes advantage of the liquid cooler
to clock the chip up to 4.7GHz on the Zotac
Z68ITX-A-E board.

With its 57 percent higher base-clock
speed, it's no surprise that the Chronos
outpaced the Alienware X51 by more than
40 percentin our application tests, as well
as nearly 110 percent in STALKER: CoP
and 78 percent in Far Cry 2.

But what about small form factors
with a bit more muscle? We compared the
Chronos to the CyberPower LAN Party
Evo that we reviewed in July 2011 and
found that the Chronos actually did pretty
well. Granted, it's not completely fair to
put a PC today against one available last

summer, but we’ll do it anyway. The LAN
Party Evo box had nearly the same chas-
sis, but was packed with a GeForce GTX
580, a 3.4GHz Core i7-2600K, and a 120GB
SSD. The Chronos actually wins in three
of our app benchmarks and ties in one.
On the other hand, it makes an interest-
ing statement about Hyper-Threading.
Despite being clocked 1.3GHz slower, the
Evo’s 2600K is right on the tail of the non-
Hyper-Threaded Core i5-2550K. The Evo’s
full-boat GeForce GTX 580 also outruns
the Chronos’s GPU. That LAN Party Evo,
however, cost about $900 more in 2011
money.

It's not all about specs and shek-
els, though. You also have to consider
the other tangibles in this class of ma-
chine: Is it quiet? Are there gaffes with
the build? We think the Chronos is a bit
loud thanks to its heavy overclock; both
the CyberPower and the Alienware rigs
were nearly silent—especially the X51,
with its Optimus technology, which lets
it run on its whisper-quiet integrated
graphics for low-intensity uses. Why
other vendors can’t get this feature yet
we don’'t know. Hear us, Nvidia?

We also have an issue with the slot-
fed drive in the Chronos. The way the

drive is mounted leaves a slight gap be-
tween it and the case, which caused us
to slip a disc into the case and not the
drive.

So is the Chronos an X51 slayer? We
don’t think so. It's still about $200 more
than the X51, and to be frank, we think
they don’t directly compete. As much
as Alienware denies it, we see the X51
as an attack on gaming consoles—it’s
more of a console form factor box than
a small form factor box, in our opinion.
That doesn’t take away from Origin PC’s
Chronos, though.

At this price, it offers a lot of per-
formance in a traditional shoebox de-
sign that's perhaps more at home at a
LAN party than a media center rack.
-GORDON MAH UNG

Origin PC Chronos

EIWEREWOLVES Fast, cheap, and
compact.

B VAMPIRES SSD caching would help drive
performance; it’s a tad loud.

$1,200, www.originpc.com

BENCHMARKS SPECIFICATIONS
ZERO
POINT
Vegas Pro (sec) 311 2,747 (-89%) Processor Intel 3.4GHz Core i5-2550K OC'd
to 4.7GHz
Lightroom 2.6 [sec) 356 307
ProShow 4 (sec) 1,112 798 RAM 8GB Kingston DDR3/1600
MainConcept (sec) 213 1,833
STALKER: CoP [fps) 4,006.0 | 41.2(-99%) o .
Far Cry 2 (fps) 144 | 1021 (-11%) Storage JE0s [ (7 AU o)

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 1,750MHz, on a Gigabyte X58 motherboard. We are running an ATI Radeon HD 5970 graphics card, a 160GB Intel X25-M SSD, and the

64-bit version of Windows 7 Ultimate.

0
Case/PSU

Silverstone SG08 / 600W PSU
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The Apple filling

really won't burn
your tongue.

Apple iPad

One giant highres step forward for tablets

APPLE DIDN'T CALL the newest iPad the iPad
3 or the iPad HD—just the iPad. And that's
fitting, because while it's a handsome up-
grade to the best tablet on the market, it's
not a huge leap forward. If you've used any
iPad for more than 10 minutes, this won't
blow you away—the revolution was two
years ago. Now it's time to iterate.

Yes, it's a little bit thicker: 9.4mm, com-
paredtothe 8.8mmiPad 2. Andit's a skootch
heavier: 1.44 pounds, or 1.46 pounds if you
get Wi-Fi + 4G; the iPad 2 ranged from 1.33
pounds for Wi-Fi to 1.35 pounds for the
AT&T version of the Wi-Fi + 3G. We bet you
won't notice. What you will notice is the 4G/

SPECIFICATIONS
Operating i0S 5.1
System
Processor 1GHz dual-core A5X
Memory 1GB
Storage 16GB, 32GB, 64GB

Cameras 5MP rear (1080p video), VGA

front

IEEE 802.11b/g/n, optional

4G LTE (AT&T model also has
UMTS/HSPA/HSPA+/DC-HSPA,
GSM/EDGE. Verizon model has
CDMA EV-DO Rev. A, UMTS/
HSPA/HSPA+/DC-HSPA, GSM/
EDGE), Bluetooth 4.0

1.44 pounds (Wi-Fi model), 1.46

Connectivity

Weight
pounds (Wi-Fi + 46)
5MP rear (1080p video), VGA
front

Dimensions 9.5x7.31x0.37 inches

LTE speed and the Retina display.

The bright 9.7-inch display’'s dizzying
resolution is now 2048x1536, or 264ppi.
That's four times the pixels on the 1024x768
iPads of yore, and the best screen we've
ever seen on a hunk of electronics. It's got a
million more pixels thana 1920x1080 HDTV,
plus better color saturation than the iPad 2.

And Apple’'s offering 4G LTE models
(which also add HSPA+) on both Verizon and
AT&T. We recommend Verizon—it throws
in Personal Hotspot for free with your data
plan. But even the AT&T one is zippy: The
best speed we saw in dozens of tests on
the LTE network was 53Mb/s downlink,
and the worst was a still-speedy 9Mb/s.
LTE has a maximum theoretical throughput
of 73Mb/s, but, of course, results will vary
based on the strength of the network in your
area. The new iPad’s Bluetooth 4.0 is also
a step up from the previous model’s Blue-
tooth 2.1+ EDR.

Battery life is awesome: Apple claims
10 hours on Wi-Fi or nine hours on 4G LTE,
and we regularly got more than that, up to
14 hours of mixed use. Since the battery is
larger (42.5 watt hours), it takes longer to
charge. You pretty much have to charge it
overnight to go from nearly empty to full.

Inside, the AS5X chip is an Apple-de-
signed, dual-core, 1GHz system-on-chip
with 1GB of RAM and quad-core graphics.
It runs fast, with a Geekbench score of 746,
but it can get a little warm if you're doing
processor-heavy stuff—don’t believe the
hype, you won't be physically burned. It's
fast and responsive, with no noticeable lag

and super-quick loading times.

The camera is pretty capable, if you're
confident enough in your own coolness to
walk around snapping photos with a tablet.
The rear “iSight” camera takes 5MP stills
and 1080p video, with an infrared filter, face
detection, tap-to-focus, and video stabili-
zation. The front camera hasn’t improved,
taking VGA-quality stills and video—it's
great for videochatting, but that’s about it.

The built-in voice dictation is super
handy, but it's not full Siri; that beta ser-
vice is still limited to the iPhone 4S. Just as
well—Siri requires a network connection,
and even then it just stops working if the
server is too busy. Adding a few million new
users probably wouldn't help.

So should you upgrade? If you have a
tablet and you're happy with it, don’t rush
out and get the new iPad. But if you're
buying your first tablet, Apple’s is the king
of the hill, with more than 200,000 iPad-
specific apps, and the most polished mo-
bile 0S. -susIE ocHS

VERDICT

Apple iPad

EIFUJI Same price; quad-core
graphics; better camera; LTE
speeds; gorgeous high-resolu-
tion display.

KICK
ASS!

EIGRANNY SMITH iPads with A5 and A5X
processors haven't been jailbroken; same
storage capacities as iPad 2.

$730, www.apple.com
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Hitachi
Deskstar
5K4000

Finally, a 4IB hard drive.
That's one more than threel

MOST OF US DON'T NEED 4TB hard drives.
Most of us don’t even need 3TB drives.
Unless you create, edit, or store lots of
high-definition video; have backups of
all your machines; have a massive loss-
less audio library; or.... You know what?
Maybe we do need 4TB drives. After a
couple of years making do with puny 3TB
drives (like animals!), it's time to get 25
percent more stuff into our 3.5-inch
drives. Though other drive makers offer
4TB external drives, Hitachi GST is the
first drive maker to give you 4TB on the
inside. And didn’t your mother or moth-
er-equivalent teach you that it's what's
on the inside that counts?

We've been expecting 4TB drives since
Seagate’s 1TB/platter 3TB drive in the

Thanks to advances in areal
density, today's 5,400rpm
drives are faster than the

7.200rpm drives of yesteryear.

January 2012 issue, but the four-platter
4TB 7,200rpm drive we've been dreaming
of isn’t here yet. Instead, we get Hitachi’'s
Deskstar 5K4000, which packs a full four
terabytes into a standard 3.5-inch drive,
but on five platters, not four. The platters
have a maximum areal density of 443Gb
per square inch. The 5K4000 has 32MB
of cache, a 6Gb/s SATA controller, and a
spin speed of 5,400rpm.

One of the wonders of modern areal
density is that today’'s 5,400rpm drives
can hit average sustained read and write
speeds north of 100MB/s—truly impres-
sive, considering a fast 7,200rpm drive
couldn’t average 90MB/s four years ago.
By that standard, the Deskstar 5K4000
is excellent, with read averages of

108MB/s and writes of 105MB/s across
the whole disk. Of course, because this
isa mechanical drive, that means speeds
vary—read and write speeds start near
140MB/s near the beginning of the vol-
ume but fall to around 60MB/s at the end.
Random-access times average around
19ms—on the slower side for a modern
5,400rpm drive.

The 5K4000 is faster than the 3TB
Caviar Green, but slower thana 7,200rpm
3TB drive. No surprise there.

Hitachi flat-out refused to give us an
MSRP for the Deskstar 5K4000, so our
street price is based on the one store
carrying the 4TB Deskstar at press time:
OWC (Macsales.com), which sells the
drive for $350. Hard drive prices are still
in flux, but at press time you could get a
3TB Seagate Barracuda for $200, mean-

BENCHMARKS ing you could score 6TB of faster stor-
R ; R ; age for just $50 more than the 4TB Hita-
: Hitachi : : Hitachi : . . .
: Deskstar ; Seagate T ; WD Caviar chi drive. However, the two Barracudas
i 5K4000 i Barracuda3TB  © . 5000 (37p)  oreen (3TB) would take up twice the space, consume
: : : : more power, and put out more heat.
HDTune 4 If you just want the single highest-
capacity hard drive you can get today,
Avg Read (MB/s) 108.3 155.8 119.5 101.5 the Deskstar is your drive. Hitachi gets
points for being first out of the gate, and
Random-Access Read (ms) 19.9 149 157 2157 we look forward to both the 7K4000 and
Burst Read (MB/s) - a78.3 C 357 - 3187 - 1833 four-platter 4TB drives from other ven-
dors. -NATHAN EDWARDS
Avg Write (MB/s) 105.6 150.7 118.5 96.9
Random-Access Write (ms)  : 18.5 i 149 i ey : 15.6
: : : : \GULGH Hitachi Deskstar 5K4000
Burst Write (MB/s) i 335 i 3355 i 3156 i 183.1
: : : : FORTEANA Four terabytes!
Premiere Pro Encode (sec) 435 ;455 : 435 530 One drivel; average sustained
PCMark Vantage {6,135 ¢ 6,766 © 7,663 © 4,910 speeds above 100MB/s.

B FART Slower than a 7,200rpm drive; first
Best scores are bolded. All drives tested on our hard drive test bench: a stock-clocked Intel Core i3-2100 CPU on an Asus P8P47 Pro (Rev -
3.1) motherboard with 4GB DDR3, running Windows 7 Professional é4-bit. All tests performed using native Intel 6Gb/s SATA chipset with out the gate means lack of competition.
IRST version 10.1 drivers.

$350 (street), www.hitachigst.com

maximumpc.com JUN 2012 | MAIMUMPG ‘ 79



in the lab|

software package, starting at $1,000.

Ultrabook Pro-Am

HP and Dell offer up portables that

bridge the work/recreation divide

The first wave of ultrabooks to hit our Lab (February 2012) surprised us by actu-
ally delivering on the much-hyped mix of good looks, portability, and affordability.
There was, of course, variation in how closely each of the first four models we
tested hit the mark, but we were genuinely impressed. The standout in that first
cohort was Asus’s UX31E Zenbook. This month we see how ultrabooks from Dell

and HP measure up. -KATHERINE STEVENSON

HP FOLIO 13
While HP’s Folio 13 is sized similarly to
the other ultrabooks we've tested, sport-
ing a 13.3-inch screen and measuring
12.54x8.67x.7 inches, it's a bit heavier
than the others, but not by much. With a
lap weight of 3 pounds, 4.8 ounces, it's 3.7
ounces heavier than the Asus Zenbook,
although its battery is nearly twice the
size and weight of the latter’s.
Aesthetically, the Folio 13 is pleasing.

The lid, keyboard deck, and palm rest
are all brushed aluminum. Screen bezel,
trackpad, and keyboard are black, as is
the Folio’s underside, which sports a rub-
berized finish that makes the laptop nicely
grippable. In all, it's a handsome and
well-contructed device.

The Folio 13's port selection is com-
paratively generous for this class. Eth-
ernet, full-size HDMI, and a media reader
are all welcome inclusions, and one of the

If you opt for the commercial build of the
Folio 13, you get a TPM chip for disk encryp-
tion, Windows 7 Professional, and a cleaner

Edge-to-edge Gorilla glass adds to the
XPS 13's sharp aesthetic and makes the
screen less vulnerable to the rigors of
regular use and travel.

two USB ports is a 3.0 variety, although
the driver for the Fresco Logic USB 3.0
controller wasn't installed in our model
(d'oh!). When it was, performance for the
port was in line with expectations, giving
us reads and writes to an external USB
3.0 drive of 217.7MB/s and 184.4MB/s, re-
spectively.

The guts of the Folio 13 consist of
a 1.6GHz Intel Core i5-2467M, 4GB of
RAM, and a 128GB SSD. The specs aren’t
dissimilar to what we found in the Asus
Zenbook, and the two fall within the
same price range, but the Zenbook per-
formed considerably better in our tests.
(Check out the benchmark chart, where
the Zenbook now represents our new
ultraportable zero-point.) The Zenbook
clearly enjoys the advantages of a 20

BENCHMARKS

POINT
Premiere Pro CS3 (sec) 1,080 1,500(-28%)
Photoshop CS3 (sec) 168.3 177 (-4.9%)
ProShow Producer (sec) 1,347 1,842:(-26.9%)
MainConcept (sec) 2,354 3,251(-27.6%)
Quake IlI [FPS) 217.3 152.6 (-29.8%)
Quake 4 (FPS) 46.6 37.8(-18.9%)
Battery life (min) 310 317

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

100%

Our zero-point ultraportable is an Asus Zenbook UX31E with a 1.7GHz Intel Core i5-2557M, 4GB of DDR3/1333 RAM, integrated graphics,

a 128GB SSD, and Windows 7 Professional 64-bit.

SPECIFICATIONS

1.6GHz Intel Core i5-2467M

Single-channel 4GB
DDR3/1333

1366x768

USB 2.0, USB 3.0, HDMI,
headphone/mic, Ethernet,
media reader, webcam,
Bluetooth, 802.11 a/g/n

Lap / Carry 3 lbs, 4.8 0z / 4 lbs, 0.7 0z
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percent faster CPU (when you combine
base clock and Turbo frequency), a su-
perior SSD (which runs on a 6Gb/s bus),
and a dual-channel RAM configuration.

In use, the Folio 13 is accommodat-
ing. The keys on the island keyboard are
a good size, and their slightly rubberized
texture feels nice to the touch and keeps
your fingers from slipping; the keyboard
is backlit. The trackpad is responsive and
does a respectable job with scrolling and
multitouch gestures, but the integrated
rightand left buttons require a little more
pressure than we prefer. The screen of-
fers the same resolution as most other
ultrabooks, 1366x768 (the exception be-
ing the Zenbook's 1600x900], and like the
others, it's a TN panel, which means a
narrow optimum viewing angle and com-
paratively poor contrast. And the Folio’s
screen doesn’'t get particularly bright.
Its speakers, on the other hand, pump
out surprisingly full sound for a laptop
of this size. Our model—the consumer
build vs. commercial—included the Win-
dows 7 Professional upgrade (Windows
Home Premium comes standard at the
base price of $900), along with a host of
third-party apps (of varying usefulness),
as well as HP’s own suite of management
software.

There’s a lot here for the price, alright,
in an attractive, well-made body, but
the fact is, Asus’s Zenbook UX31E offers
more performance and more cutting-
edge style for nearly the same price.

HP Folio 13
$1,020, www.hp.com

DELL XPS 13

Dell’'s XPS 13 certainly isn't wanting for
style. Sporting a slick wedge profile that
measures .24-.71 inches front to back,
the XPS 13 is all matte-silver, machined
aluminum up top, with a carbon fiber
base. A soft-touch surface on the bottom
makes the device easy to grip and two
rubber “feet” that run horizontally along
the underside will surely hold it in place
on any surface and promote airflow. Dell
even took care to construct a thin metal
door on the XPS 13’s underside to hide the
Windows certificate of authenticity sticker
and sundry other unsightly logos.

An embedded magnet keeps the lid
securely attached to the base when the
laptop is closed, but opening it can be a
challenge—it's a two-handed affair. In-
side, the XPS 13 continues its logo-free
theme (save for the “XPS” on the screen
bezel]. The black, soft-touch palm rest
is void of third-party branding. It's kept
company by a black magnesium clickpad
and a shiny black island keyboard, which
is backlit. The screen consists of edge-to-
edge Gorilla glass. As with the HP Folio
13,it's 13.3 inches with a 1366x768 resolu-
tion. The TN panel displays all the typical
weakness—move your head or the screen
beyond the narrow sweet spot and see
contrast and colors diminished.

Dell offers the XPS 13 at a starting
price of $1,000, configured similarly to
HP’'s Folio 13, but the company sent us its
beefiest configuration, sporting a 1.7GHz
Intel Core i7-2637M and a 256GB SSD on
a SATA 6Gb/s bus. The difference is ap-
parent in our benchmark results. The
XPS 13 performed pretty closely with our
zero point, save for the Photoshop test,
where the Zenbook displayed anomalous
results. The XPS 13’s slight leads are
likely due to the 2637M’s 100MHz Turbo
frequency advantage. Aggressive cool-
ing could also be a factor—the XPS 13's
fan was noticeably, even distractingly,

loud under load (even after a BIOS update
meant to address thermals). Because it's
priced nearly 50 percent more than the
Zenbook, we'd have hoped for a larger
performance delta. Sure, twice the stor-
age capacity counts for something, but
$400-plus? And for that you get no media
reader or Ethernet port.

On the other hand, the XPS 13 is enter-
prise-friendly, offering TPM along with
other IT-centric options. It also features
Intel’s Smart Connect technology, which
updates your email and select apps while
your system is asleep, so the most current
info is there for you instantly. Rapid Start,
a requisite of ultrabooks, is present, too,
making the XPS 13 capable of booting in
19 seconds and coming out of sleep near-
instantaneously.

Is it a solid package? You betcha—par-
ticularly for business-folk who aren’t
budget-conscious.

UL pell XPS 13

$1,500, www.dell.com

SPECIFICATIONS

CPU 1.7GHz Intel Core i7-2637M

RAM Dual-channel 4GB
DDR3/1333

Intel HM65
13.3-inch, 1366x768
Samsung 256GB SSD

USB 2.0, USB 3.0, Mini
DisplayPort, headphone/
mic, webcam, Bluetooth,
802.11 a/g/n

Lap/ Carry

2 lbs, 15.9 0z / 3 lbs, 9.3 oz

BENCHMARKS

POINT
Premiere Pro CS3 (sec) 1,080 1,080: (0%)
Photoshop CS3 (sec) 168.3 109
ProShow Producer (sec) 1,347 1,300
MainConcept (sec) 2,354 2,248
Quake Il (FPS) 217.3 228.5
Quake 4 (FPS) 46.6 46.7
Battery life (min) 310 266 (-14.2%)

0% 10% 20%

30% 40% 50% 60%  70% 80% 90% 100%

Our zero-point ultraportable is an Asus Zenbook UX31E with a 1.7GHz Intel Core i5-2557M, 4GB of DDR3/1333 RAM, integrated graphics,

a 128GB SSD, and Windows 7 Professional 64-bit.

maximumpc.com JUN 2012

e | 81



in the lab

Radeon HD 7870 Radeon HD 6870 Radeon HD 6950

Stream Processors 1,280

Geometry Engines 2
Core Clock 1,000MHz
Memory Clock 1,200MHz

Memory Type 2GB 256-bit GDDR5
Texture Units 80

ROPs

XFX's HD 7870 is equipped
with HDMI, DVI, and
DisplayPort—sadly, adapters
for other connectors must be
purchased separately.
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XFX Radeon HD
7870 Black Edition

Recaptures the crown in the $350 category

AMD'S MARKETING pitch for the new Rad-
eon 7800-series GPUs suggests that “serious
gaming starts here.” Built on AMD’s Graphics
Core Next, the 7800 series, previously code-
named “Pitcairn,” offers impressive perfor-
mance for less than the price of AMD’s 7900
series. Let's take a quick look at key features,
as compared to the Radeon HD 6870 and 6950
GPUs, AMD’s previous players in the mid-
range.

The 7870 has 1,280 stream processors—
more than the 6870, but fewer than the 1,408

i Asus

DirectCU Il

: $315

i 6

: 33
: 34
: 61
: 72
C 114
: 143
;43
: 56
: 61

i 22

1,050 /1,250

*Shogun 2 benchmark at 1920x1200 with max detail and 4x AA will

i 29
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YA
: 65
: 109
: 154
i
: 52
: 60
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742 [ 950

in the Radeon HD 6950. The 7870's 1,000MHz
stock clock speed is 11 percent higher than
the 900MHz of the 6870, and twice the 6950°'s
500MHz clock. In the Black Edition HD 7870,
XFX boosts the core clock an additional 5
percent to 1,050MHz. The 7870 ships with the
same 2GB of 256-bit GDDR5 as the 6950—
double the 1GB of the 6870.

The Black Edition ships with XFX's semi-
custom dual-fan cooling solution. As with
past cards in this class, the HD 7870 requires
two 6-pin power connectors. One disappoint-

. MSI Radeon
© HD 6950 Twin
¢ Frozr Il

i XFX Radeon
HD 6870

GTX 570

© $320 ©$142

: 5,412 4,478
22,987 : 19,374
L 24 Al

: 29

: 48

© 40

: 102

¢ 101

: 36

: 43
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i 22
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not run on cards with only 1GB of frame buffer. Best scores are

bolded. Our test bed is a 3.33GHz Core i7 3960X Extreme Edition in an Asus P979X Deluxe motherboard with 16GB of Corsair DDR3/1600
and an AX1200 Corsair PSU. The 0S is 64-bit Windows Ultimate. All games are run at 1920x1200 with 4x AA unless otherwise noted

ment: XFX is continuing its policy of leaving
out monitor adapter connectors, so if you
don’'t have a DVI, HDMI, or DisplayPort con-
nector on your monitor, then you'll need to
shell out a little extra for one. It's mostly not a
problem for single-display users, but people
with multiple monitors may need to acquire
adapters.

The downside: Radeon HD 7870 cards, in-
cluding the XFX Black Edition, will be priced
in the $350 range. The Radeon HD 6870 cost
around $250 to $270 when it first shipped. So
is the XFX Black Edition HD 7870 worth the
price? Let's look at performance compared
to MSI's seriously overclocked Radeon HD
6950 and Asus’s GTX 570 Direct CU II. We'll
also toss in numbers for the older XFX Rad-
eon HD 6870, but it’s really no competition for
the new 7870.

We ran our standard suite of benchmark
numbers, reporting the scores for 1920x1200
with 4x AA enabled where possible. The XFX
Radeon HD 7870 crushes all comers in its
class, with one exception: the heavily tessel-
lated HAWX 2 benchmark. That answers the
pricing question: The XFX HD 7870 is the king
of the hill in its class at the moment. Power
usage at idle is impressively low, as well, and
the card’s noise levels don't get too annoying
under load.

The bad news for AMD is that Nvidia now
has its Kepler machine rolling, so it's likely
that AMD and XFX will have some competition
in this price range in the near future. But for
the time being, you can't pick up a better card
for $350. -LOYD CASE

VERDICT

KICK
ASS!

XFX Radeon HD 7870 Black
Edition

£ SEVEN SAMURAI Seriously
fast for its price; low power
usage at idle; 2GB frame
buffer.

B THE LAST SAMURAI No monitor adapters
in the box.

$360, www.xfxforce.com
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Phanteks
PH-TC14PE

Noctua 1mitator impresses

if you've never heard of
Phanteks. After all, the company only makes
one heatsink, though it comes in four col-
ors, and it’s only been out since last fall. The
Phanteks PH-TC14PE consists of a nickel-
plated copper heatsink and five thick heat
pipes, rising through two sets of anodized
aluminum cooling fins in orange, blue, red, or
plain ol" aluminum.

Fans of Austrian engineering might notice
that the PH-TC14PE looks a lot like Noctua's
NH-D14. They're almost exactly the same
(massive) size and follow the same basic de-
sign. The TC14PE’s box even says “Designed
in Europe.” But, see, it’s totally different, be-
cause the Phanteks cooler has five thick heat
pipes and the Noctua has six smaller-diame-
ter pipes. The Phanteks’ colored fin stack is
a tiny bit shorter than the tips of the Noctua's
heat pipes and around a tenth of an inch wid-
er. Also like the Noctua, the Phanteks cooler
can interfere with the RAM slots on some
motherboards. We couldn’t install it at all on
a microATX Rampage IV board, and we had to
use RAM without towering heat spreaders on
our P9X79 Deluxe board in order toinstall the
Phanteks.

You can clip up to three fans onto the
TC14PE. The Phanteks comes with two
14cm 3-pin fans and a dizzying array of ac-
cessories, including a PWM adapter and a
Y-splitter. It includes mounting brackets for
LGA775, 1155/1156, 1366, and 2011, as well
as AM2, 2+, 3, 3+, and FM1. The mounting
bracket is a variant on the usual mounting-
bar-and-crossbeam setting. It's sturdier and
easier to use than NZXT’s but not as solid and
chunky as Prolimatech’'s—though it enables
more pressure between the CPU and heat-
sink. There’s even less room between the fin
stacks than there is on the Noctua, so you'll
need a very long or very skinny screwdriver
to mount the Phanteks heatsink.

Onour overclocked LGA2011 test bed,
the Phanteks PH-TC14PE performed incred-
ibly well: nearly 3 C cooler than the NH-D14
SE2011 and NZXT Havik 120, our previous
favorites. With an additional Phanteks 14cm
fan, temperatures dropped another 2 C.

The Phanteks PH-TC14PE outperforms
the Noctua NH-D14 SE2011 on our tests, but
has a slightly tougher installation process,

and its fans, unlike the NH-D14 SE2011’s,
require an adapter for PWM. It's about $10
more expensive, but it does come in four dif-
ferent colors, which is a nice touch. If your
build has room for a giant air cooler, we've
never tested a better one. -NATHAN EDWARDS

VEADICT Phanteks PH-TC14PE

EIFANBOY Best performing air
cooler we've tested; comes in
four colors.

KICK

1
HEE' B BRAN Huge; conflicts with
large RAM heat spreaders; narrow install.

$100, www.phanteks.com

Dimensions Hx D
x W linches, with
fans)

Weight
Heat Pipes
Stock Fans

{64x62

72 lbs; 12
2% Mfm, é-pin (with PWM
i adapter)

AdVd'LFanVSurpport : : :

1

x5.6

.70z

© Phanteks
PH-TC14PE

Ambient Air : 25

Idle
Temperature

Burn
Temperature

69.3

34.2

© Noctua

DH-14

: 252

74

72.3

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

AR
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The bland

looks shouldn't
dissuade you
from the VP2365-
LED's excellent
performance.

ViewSonic
VP2365-LED

This affordable IPS panel has us

THIS E-IPS SCREEN from ViewSonic shows
what's possible when a technology is
pushed hard enough. With a 23-inch diago-
nal screen and 1920x1080 resolution, the
VP2365-LED ticks the same full-HD 1080p
box as cheap TN panels; but look closer and
you'll spot the differences.

The viewing angles are quoted at 178
degrees for both horizontal and vertical.
That might not sound like a dramatic in-
crease over the 170 and 160 degrees typi-
cally claimed for TN screens, but it makes
a huge difference. The 1,000:1 static con-
trast ratio also hints at a quality panel.

Slightly less impressive is the éms
claimed for gray-to-gray pixel response.
It's the one metric by which IPS panels
can’'t compete with TN technology. The
VP2365-LED’s 250cd/m2 brightness isn't
exactly stellar, either, especially consid-
ering that it packs an LED backlight rather
than old-school CCFL tech. The screen’s
stand and chassis are bland to the point
of anonymity, but the device is sturdy and
stable. It also offers full adjustability, in-
cluding rotate, swivel, tilt, and VESA wall-
mount compatibility.

What you don't get is much periph-

ViewSanic

eral technology. Unlike many cheaper
screens, the ViewSonic VP2365-LED’s
onscreen menu isn't stuffed with fancy
image-processing options, but offers full
color, gamma, and temperature configu-
rability. There's a dynamic contrast func-
tion too, but switchable pixel-response
modes and fancy adaptive color process-
ing are absent.

Frankly, that's no great loss. Nor is
the superficially limited connectivity (DVI
and VGA is your lot) much of a downside.
Instead, ViewSonic has cooked up a no-
nonsense package that focuses on the
things that matter—panel, backlight, and
chassis quality.

The VP2365-LED put in a strong show-
ing in the Lagom suite of test images
(www.lagom.nl/lcd-test/). Both black and
white scales offered oodles of detail. The
color scales weren’t shabby, either, and
the viewing angles did the usual IPS thing,
which means they were wide enough to be
a non-issue. That often annoying effect of
IPS screens, IPS glow, wasn't evident.

It's not entirely flawless, though—the
250cd/m2 backlight rating translates into
less than retina-searing brightness. This

smitten

isn't an issue in normal use, but it makes
foraslightly less flexible monitor. The only
other hitches involve the pixel response
and refresh rate. Both, frankly, are rela-
tive. In absolute terms, the VP2365-LED is
more than quick enough for games, mov-
ies, you name it. But it's not as lightning-
quick as an overdriven TN panel.

Overall, this is an incredibly impres-
sive panel. It's not quite the holy grail of PC
paneldom—a screen that marries the best
attributes of all available monitors, ditches
the bad bits, and does it all at price you can
afford. That the ViewSonic VP2365-LED
doesn't quite pull that off is no surprise. But
it comes awfully, awfully close—much clos-
er than any other screen in the same price
bracket. -JEREMY LAIRD

ViewSonic VP2365-LED

BIPOTATO WEDGES Great bang
for the buck.

B TATER TOTS Bland chassis; could be
brighter.

$320, www.viewsonic.com
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Seasons don't fear the Reaper, but
everyone else does, and they should.

Mass Effect 3

Shepard goes out with

a very big bang

OUR SHEPARD LOOKS like hell. He's got
shadows under his eyes that'd frighten the
seediest of back-alley dwellers. Even when
he smiles—for instance, while warmly em-
bracing an old friend—there’s a palpable
weariness to the gesture. This man, this
hero we've piloted through countless near-
apocalyptic trials and tribulations, is at the
end of his rope. The Reapers have decided
that all organic life is ripe for the picking,
and Earth’s looking mighty juicy. Shepard's
got the weight of the entire universe on his
shoulders, and little by little, every agonized
step forward breaks his back a bit more.
After playing through Mass Effect 3,
we look a lot like our Shepard, but for dif-
ferent reasons. We clearly haven't slept,
and basic hygiene has become so foreign
a concept that we reply to the word “show-
er” with, “Yeah, it's about 4:27 p.m.” Mass
Effect 3, you see, is one of those experi-
ences. By no means is it perfect, butit’'s a
tale so gripping as to have its own gravi-
tational pull. It's Shepard’s darkest hour,

and we had no intention of seeing the sun
until its credits roll.

By and large, it was quite a ride, too.
There's arenewed sense of urgency to the
proceedings that all but evaporated under
the relaxing afternoon sun of Mass Effect
2's leisurely jaunt. The Reapers have fi-
nally arrived. Humans, Turians, Krogans,
and probably Count Choculans are dying
right and left. There's no time to stop and
smell the roses—or help, like, 12 sup-
posed intergalactic badasses deal with
serious daddy issues, as it were. Mass Ef-
fect 3 is a race to the finish from start to,
well, finish.

Well, mostly. The game does occasion-
ally get bogged down in “go here, grab this
for the War Effort” fetch quest-ery. Grant-
ed, these missions are generally quick
and relatively painless, but they add up
to the point of threatening to overwhelm.
Moreover, being the universe’s own per-
sonal Boy Scout—say, by finding a Medi-
Gel formula for one doctor while every

passing second supposedly moves all life
closer to certain doom—sometimes cre-
ates an experience that's jarringly at odds
with itself.

By and large, though, Mass Effect 3 is
an incredibly satisfying conclusion—es-
pecially if you've been along for the ride
throughout the whole series. Without
spoiling anything, previous choices come
back in a big way, and closure-packed
cameos abound. Despite the depressing
finality of it all, Mass Effect 3 left us with
big, goofy grins on our faces more times
than we can count. BioWare's galaxy-
size ambitions paid off in spades, creat-
ing a fascinating universe full of friendly
faces—something, in other words, that we
desperately wanted to save.

Fortunately, we had quite an impres-
sive suite of tools at our disposal with
which to do it. Combat this time around
feels impressively weighty, and class
skills take branching paths as they level
up. For instance, one level of our Van-
guard’'s bone-shattering charge attack
allowed us to pick between a wider im-
pact radius or higher single target dam-
age. So it's a matter of tailoring different
skills to your play style over time. Copi-
ous weapon modifications, meanwhile,
gave us a similar degree of control over
how our enemies met their exceedingly
painful fates after they said hello to our
little friends. No, it's not a return to the
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There's no
shortage
of Reapers
and other
baddies

to fold,
spindle,
and
mutilate.

| Mass Effect 3 continues the
series' penchant for lovely
maps.

Mesana

sari Colony _

Good Olde Days when RPGs required
reams of spreadsheets and a friend you
suspect may have been bitten by a radio-
active calculator, but it's a welcome step
up from Mass Effect 2's straight-and-
narrow progression.

Level design, similarly, won't have
first- and third-person shooting’s finest
quaking in their combat boots, but we did
find quite a few areas with multiple paths
and vertical structures that let us get the
drop on our foes. On the downside, squad
control is still a console-centric mess,
with only extremely imprecise line-of-
sight targeting to dictate where your
thick-headed, squishy-brained squad
members end up. We would have killed
for a Dragon Age: Origins-style isometric
tactical view, but instead, enemies just
killed us while we shouted, “No! Use the
other side of cover!” in protest.

By comparison, the much-vaunted ad-
dition of up-close-and-personal melee
attacks and rolls have a much softer im-
pact on the experience. Sure, we dodged
and flopped around like the universe’s
most deadly beached dolphin, but it
didn’t factor too heavily into the actual
effectiveness of our battle strategies.
Moreover, while “"SHEPARD SMASH"-ing
baddies across rooms was especially
satisfying for our biotic, borderline-psy-
chotic Vanguard, the latter half of the
game basically made it suicidal with

It's not all Gigeresque
biomechanical foes; sometimes
you just gotta fry a mech.

[————

a couple of insta-death melee enemy
types.

Oddly enough, the refined combat
doesn't truly get its chance to shine until
three other players have joined the fray.
Yes, defying all odds, Mass Effect 3's co-
op multiplayer is shockingly solid, and it
even manages to tie back into the main
story. It's basically Horde Mode (read:
fending off waves of increasingly tougher
baddies) meets RPG character progres-
sion, but BioWare knocks that seemingly
simple pitch out of the park. Overwhelm-
ing chaos tends to produce all manner of
class-based amusement—forinstance, an
Adept’s black-hole-like singularity lifting
enemies off the ground just in time for a
Vanguard to come screaming in and punch
them into an infinite abyss—and experi-
ence points rollin at an addictively satisfy-
ing pace. Sadly, however, lacking level and
enemy variety relegate multiplayer to the
status of particularly potent distraction—
not full-blown lifestyle choice.

Then there’s the glue that holds mul-
tiplayer and single-player together: Ga-
lactic Readiness. In a nutshell, it's an
in-game location-based score that ulti-
mately contributes to Shepard's success
in the big Final Showdown. Admittedly,
the main plot beats stay the same even
if you never detach from your symbiotic
relationship with single-player (and you
can technically obtain needed War As-

sets via single-player side quests], but
multiplayer’s the most straightforward
route to an optimal ending. Somewhat
frustratingly, your Galactic Readiness
score also drops a percent every day you
don’t join the multiplayer fray, so flying
strictly solo is quite an uphill battle.

Ultimately, multiplayer’s a not-entire-
ly successful step off Mass Effect’s well-
worn path, but hardly a deal breaker. Re-
ally, the main issue is that swaying the
tide of a giant, galaxy-wide war is a no-
tion diametrically opposed to what Bio-
Ware does best: the little things. Plenty
of games can be “epic,” but Mass Effect’s
much-loved heart circulates lifeblood
made up of rich personality and detail.

And in that respect, Mass Effect 3 is
perhaps the most massively effective
game in the series. We nearly wept as
our new transport pilot, Steve, struggled
to come to grips with the recent death
of his husband, yet giggled to the point
of tears thanks to jabs at the expense of
Garrus’s calibrations and Mass Effect 1's
elevators. And then—all the way on the
other side of the figurative room—there’s
Shepard’s face, which quietly tallies the
toll of a truly atrocious war. No, Mass Ef-
fect 3 isn't perfect. Yes, it occasionally
steps on its own toes in terms of both
game mechanics and writing. But hon-
estly, as far as long, tearful goodbyes go,
it doesn't get much better than Mass Ef-
fect 3. -NATHAN GRAYSON

VLIS Mass Effect 3

EITHE END A fitting conclu-
sion to one of gaming’s finest
trilogies; improved combat and
character progression; sur-
prisingly solid multiplayer.

KICK
ASS!

B THE END... ? Fetch quests occasionally
get in the way of storytelling; sometimes-
frustrating squad controls; multiplayer
lacks longevity, variety.

$59, masseffect.com, ESRB: M
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Blueprints for

The back of the mag: now with better rig-building advice!

BEST OF THE BEST has been one of our most popular sections in the
magazine, but because it prioritizes performance over price, building
agreatrigisn'talways as simple as going down the list and grabbing
the top productin each category. So starting this month, we've moved
Best of the Best online (where, don'tworry, it'll be updated) and we're
using the space at the back of the magazine for a new section.

That section is called Blueprint, and here’s how it works: We've
built three rigs at three approximate price points: Baseline, Per-
formance, and Ultra. Baseline gets you a powerful rig, suitable
for gaming and content creation. Performance gets you more, and
Ultra gets you into six-core, dual-GPU territory. These rigs are
Lab-tested (and overclocked), editor-approved, and we’ll keep
them up-to-date. So you can build with confidence, whether you
go straight off the list or use it as a jumping-off point, and whether
your budget is $1,300 or $4,000.

BESTOF THEBEST

High-End Air Cooler
Phanteks PH-TC14PE

Full-Tower Case
Cooler Master Cosmos Il

The Noctua-alike that out-Noctua'd Noctua,

Gordon Mah Ung
Deputy Editor

Rumors say the next-gen
consoles will come out
next year, using graphics
technology already avail-
able on the PC this year.
Sure, the rumors say 4K
gaming will be possible,
but | doubt it. At least, |
doubt new consoles will
be capable of even half
the eye candy you get from
the PC today. This just ce-
ments my belief that the
consoles have already lost
the next-gen gaming war
before it's even begun.

Katherine Stevenson
Editor-in-Chief

This month I've been play-
ing around with Windows
8—actually, playing is too
lighthearted and fun a word
for the experience. I've been
clumsily stumbling around
the OS, trying to figure out
how to perform basic func-
tions that I've taken for grant-
ed in previous Windows ver-
sions. Like closing a freakin’
app once I'm done with it in
the Metro Ul! It doesn't take
very long before | go running
back into the warm, familiar
arms of Windows 7.

Alex Castle
Online Managing Editor

I'd like to say that this
month | broke down and
bought the new iPad, but
that wouldn't really be
accurate. It was less a
“breakdown” and more a
“highly anticipated follow-
up purchase” after getting
two years of satisfaction
from my first-gen iPad.
My desktop loyalties will
always lie with the PC, but
it's time somebody who
isn't Apple steps up and
makes a world-class tab-
let experience.

Richard Koscher
Art Director

Meanwhile, in the paper
technology world, | am
happy to announce that
Maximum PC has been
nominated for two WPA
Maggie Awards! One for
Best Redesign and the
second one for Best Spe-
cial Interest Magazine.
The awards ceremony
will be held in Los Ange-
les. The competition is
stiff and, like they say,
being nominated is an
honor in itself.
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To BIOS or Not

I'm having trouble decid-
ing which BIOS updates
to install. A “"good” article
would be very appropriate

here in the mag. When going

to the manufacturer’s site
to download updates, there
are many to choose from.
For example, my Asus P5B
Deluxe has years of BIOS
updates to install. My com-

puteris from 2006, and | have

never updated my BIOS. My
Gigabyte motherboard was
updated once. So, do | ever
need to update? Normally,

WE TACKLE TOUGH READER QUESTIONS ON...

> Apple Zealotry
> Moderate PC
> Dream Machine 2012

board vendors are usually
tweaking for performance
and stability and the updates
are worth installing. If it's a
mature chipset, though, I'd
probably read through the
various change logs for each
BIOS to weigh the value of
installing them. For what

it's worth, many modern
motherboards recover from
bad BIOS updates quite
easily. In the hundreds of
motherboards I've updated,
I've probably only had one go
south permanently.

people who bought Toyotas a
few years ago, claiming they
never had problems... just
before their accelerators got
jammed while driving.

Love the magazine, and
thanks for not taking any crap
from those clueless Apple
turds. Have a great day.

—Mike Kinney

Too Much of a Good
Thing?

Love the mag, and have been
reading since the end of the
boot days. I've always tried
to stay abreast of new tech,

what they used to be (I paid
$3,500 for my first Pentium
75), products are developing
so quickly, how can the aver-
age user keep up?

—Michael Day

EDITOR-IN-CHIEF KATHERINE
STEVENSON RESPONDS: |
understand your frustra-
tion, Michael. We experience
the same feeling every year
when we are configuring
Dream Machine. Just when
we think we've got the ulti-
mate setup, newer, faster,

you seem to suggest that it’s
worth staying current with a
BIOS. | realize that when you
have problems, update, but if

and generally live up to the
Maximum PC credo. But I'm
finding it more and more

difficult to keep up. I've got

better parts come out—
sometimes before our DM is-
sue even hits the newsstand!
I'm sorry the Hacks article

Heard That!
Just opened the new May
issue and read the letters,

everything seems to be 0K,

why? And what's the best way

to update your BIOS?

—George Miller

DEPUTY EDITOR GORDON MAH
UNG RESPONDS: You have a
very good point; we could

certainly do an entire article

on updating the BIOS. We
still feel that the general

guideline holds: Don’t mess

with it if it works. For your

vintage board, I'd just leave it
alone. The only time | gener-

ally try to stay on top of the
latest BIOS is when a new
chipset or CPU is released.
In the first few months,

particularly the "PC: Piece of
Crap” letter, and my wife is
wondering why | just yelled
out, “Yeah, Gordon, you put
that [guyl in his place!”

In my 10-plus years as an
IT professional, I've had this
argument with a lot of people;
you just can’t seem to get the
Apple cult to believe that their
precious Macs are not infal-
lible. I'm writing this email
on my iPad that | use daily
and love (which, coinciden-
tally, | recently had to replace
the digitizer on), so I'm not
“anti-Apple,” by any stretch,
but to think that PCs are crap
and Apple is perfect just gets
on my nerves. It's like the

a fairly decent system, circa
2010 maybe. But it seems like
in the time | waited for my
Radeon 5970 on back order, a
faster, better, more capable
card came out. | was really
pumped when | saw the cover
of the latest issue, "Hard-
ware Hacks" (March 2012).

| was thinking that maybe

I"d get some tips to bring

me up to speed a bit. But
alas, most of the tips were to
make current, insanely fast
hardware even more insanely
fast. So | guess my question
is this: Can you recommend

a publication along the lines
of Moderate PC? Even though
prices are not even close to

didn’t help with any of your
hardware, but | presume
you weren’'t entirely serious
about Moderate PC—what
would be the fun in that?
Yes, we're unabashed in

our celebration of extreme
computing, but you should
also know that we regularly
give space to more down-to-
earth options, such as our
“Build a PC on Any Budget”
feature last month. You’'ll
also be happy to know that
our new Blueprint section in
the back of the magazine will
give configuration recom-
mendations for PCs at three
different price levels every
month.

N submit your questions to: comments@maximumpecom
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Speaking of Dream
Machine...

If the Dream Machine is all
about power and excess, why
haven't we seen a quad-proc
setup? | was impressed with
the DM2010, but was shocked
to see you did not continue
that multiprocessor trend
with the DM2011.

I'm a hardcore gamer, but
| work in film and animation,
with heavy, heavy emphasis
on rendering, video process-
ing, and multitasking. Most
of your builds seem focused
on gaming, but I'd like to see
how you guys would build
a kickass quad-processor
rig intended for that type
of work, if notin the Dream
Machine, then just a custom-
build article. | was thinking a
Tyan mobo, four Xeons, 48GB
RAM, and more. Let’s see
what you can do!

—Welbon I. Salaam

DEPUTY EDITOR GORDON

MAH UNG: It’s a bit early to
say what will be in Dream
Machine 2012, but | can say
that we've probably built four
dual-processor machines
over the years. It mostly
depends on what we judge to
be worthy of attempting in
the short time frame we have
to pick parts. When building
the Dream Machine we also
consider bang for the buck.
While 2P boxes are pricey,

[NOW ONLINE]

going to 4P would probably
quadruple the price, and
more importantly, likely
would not pay dividends for

a workstation user. They're
often made for server appli-
cations and wouldn’t support,
for example, letting you run
multiple graphics cards, and
often have a bias toward RAM
capacity, not RAM band-
width. The processors also
don’t support overclocking
and usually run at far lower
clocks speeds. Even Google
and Facebook mostly bypass
4P boxes for more affordable
2P machines. Don’t get me
wrong, the idea of a box with
64 available threads is sexy,
but would likely not be faster
in most existing benchmarks,
which have a hard time push-
ing 12 threads sometimes.
That’s not to say you couldn’t
see a Xeon in this year’s
Dream Machine. Who knows,
maybe a machine with 16
cores and 16 threads would
be a worthwhile endeavor
this year.

Hybrid Comparison,
Please

You guys should write an
article on hybrid SSD drives.
I'm sure I'm not the only one
who can’t afford an SSD and
doesn’t want to compromise
capacity. The thing with
hybrid solutions, though,

is that there are so many
different kinds, it’s hard
to know which one is the
undisputed king of perfor-
mance and which one gives
you the best bang for buck.
Some of the solutions that
could be compared: 0CZ
Revo Hybrid drives in a PCle
slot, Seagate’s Momentus XT
hybrid drive, Intel’'s Smart
Response Technology, and
Gigabyte's Z68XP-UD3-iSSD
motherboard.

| think this would be a
fascinating article on the
merger of HDD with SSD
technology, which, for
those of us enthusiasts on
a budget (i.e., most of your
readers) would be highly
informative.

—Florian Prat-Vincent

SENIOR EDITOR NATHAN
EDWARDS RESPONDS: Yeah,
that's a good idea, espe-
cially as more companies
come out with caching SSDs
designed for Intel SRT. |
think | did compare the Revo
Hybrid to the Momentus XT
in my review of the Revo
(February 2012), but there’s
just no competition—1TB
rotational storage with a
120GB SSD sweeps the floor
with a 750GB drive with 8GB
NAND cache. But comparing
the Revo Hybrid to an SRT
solution is a great idea. b

THE ROGUES GALLERY: 15 FRUSTRATINGLY

PROPRIETARY STORAGE FORMATS

Sharing: It's one of the first things

we're taught as children. One of
the most basic social graces, shar-
ing allows us to create new friend-
ships, divvy up precious resources,
and expand our horizons. Too bad
the board of directors of so many
high-tech companies never figured
this out. Companies like Sony, Apple,
and lomega have been saddling us

with proprietary memory solutions
for years now. Go to bit.ly/GGH79g
for our list of 15 of the very worst of-

fenders.

48

SONY b
—J VITA

)

[NEXT MONTH]

COMING IN

MAXIMUMPE s

SPINS ON
GROUND, EMITS
FLAMES, AND
SPARKS
JULY
ISSUE

Operation
Upgrade

We'll examine three case
studies of older machines.
What upgrades make the
most sense, and when is it
best to just cutyour losses?

Virtual
Machines

Which free VM software is
best: VMWare, VirtualBox,
or Virtual PC? And what
sorts of interesting things
canyoudowiththis “machine
within a machine”? Find out
next month.

LCD Roundup

It's never been a better time
to buy an LCD—options
abound and prices keep
dropping. We'll round up
flat-screen monitors rang-
ing from 21 to 27 inches in
search of the standouts.

JUN 2012
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a part-by-part guide to building a better pc | bluepl’lnt
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Get the latest prices at
Newegg.com

]
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PERFORMANCE

- -
INGREDIENTS INGREDIENTS
PART i URL PART : i URL
CASE Fractal Design Define R3 www.fractal-design.com CASE NZXT Phantom 410 www.nzxt.com
PSU Corsair TX750M www.corsair.com PSU Corsair HX850W WWww.corsair.com
Mobo Gigabyte GA-Z68XP-UD3 www.gigabyte.com Mobo Asus Sabertooth X79 www.asus.com
i Intel Core i7-2500K g g g
CPU : [@4.0GHz i www.intel.com CPU i Inteli7-3820K @4.7GHz i www.intel.com
Cooler Master Hyper H
Cooler 212 Evo i www.coolermaster.com Cooler : NZXT Havik 120 WWww.nzxt.com
: : © VisionTekRadeon HD
GPU : EVGAGeForce560Ti448 @ www.evga.com GPU ¢ 7970 { www.visiontek.com
8GB Patriot Gamer H : 16GB Corsair Vengeance
RAM : DDR3/1600 { www.patriotmemory.com RAM : DDR3/1600 { Www.corsair.com

{ Samsung SH-222 DVD

LG WH12LS39 BD-R

Optical Drive Burner www.samsung.com Optical Drive : Burner www.lg.com

Solid State Solid State

Drive 0CZ Agility 3 120GB www.ocztechnology.com Drive 0CZ Agility 3120GB www.ocztechnology.com

Hard Drive WD Caviar Green 2TB www.wdc.com Hard Drive Seagate Barracuda 3TB www.seagate.com
Windows 7 Home Windows 7 Professional

0s Premium 64-bit www.microsoft.com 0s 64-bit www.microsoft.com

Approximate Price: $1,300 Approximate Price: $2,100

IF THIS RIG LOOKS familiar, there’s a good reason: It's the Sweet Spot
PC from our May 2012 feature. Why is the midrange PC from that story
our baseline build here? Because it truly hits a sweet spot. As Gor-
don Mah Ung wrote last month, it's fast without being overkill, stylish
without being ostentatious, and it’s at a price point that isn't rife with
compromises. It has a fast overclockable CPU, a great GPU, a speedy
SSD, and 2TB of mass storage, all in a quiet, classy chassis. It's a no-
BS enthusiast build that might lack bells and whistles but doesn’t lack
speed or power. In a couple of months, look for an lvy Bridge refresh.

KICK YOUR BUDGET up by 700 dollars or so from the Baseline, and you
get our Performance screamer: eight threads instead of four, eight
DIMM slots instead of four, and an upgrade path to a six-core CPU.
That, plus twice the RAM, one of the fastest GPUs on the market, a
Blu-ray burner, and a CPU that’ll clock up to 4.7GHz without even a K
or Xdesignation, and you've got a rig fit for serious gaming and content
creation. The badass black-and-red color scheme is a nice bonus.

JUN 20M
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SUGGESTED PAIRINGS

Kick-ass peripherals for

your new rig

KEYBOARD

Razer BlackWidow Ultimate
$130, www.razerzone.com

INGREDIENTS
PART i URL
CASE Cooler Master Cosmos || www.coolermaster.com
Thermaltake
i Toughpower Grand H
PSU i 1050W i www.thermaltakeusa.com
Mobo Asus P9X79 Deluxe www.asus.com
CPU Inteli7-3930K @4.8GHZ www.intel.com
Cooler Corsair H100 www.corsair.com
GPU XFX Radeon HD 7970 (x2) www.xfxforce.com
i 16GB G.Skill Ripjaws :
RAM : DDR3/2133 i www.gskill.com

Plextor PX-LB950SA

HOW DO You top our Performance rig? With a
screaming-fast, overclocked six-core CPU and
two of the fastest single-GPU cards available, ob-
viously. Our Ultra configuration is $3,900 of pow-
er, with some bells and whistles thrown in, too.

Intel’'s Core i7-3930K is $600 worth of six-core
madness, and the Corsair H100 cooler makes it
easy to push the CPU to 4.8GHz from its 3.6GHz
stock speed. Two Radeon HD 7970 cards in Cross-
Fire give preposterous gaming performance.

Cooler Master's Cosmos Il case is huge and
luxurious, with plenty of airflow to cool every-
thing, and the Asus motherboard can accommo-
date another Radeon HD 7970 when two cards
just won’t cut it. Storage gets a boost up to a
256GB Samsung 830 SSD and 6TB of speedy
hard drives.

Our Ultra configuration is for the Maximum PC
reader who needs ultra-fast encoding and ren-
dering, tip-top graphical prowess, and speedy
storage. It's a step above what's necessary for 95
percent of the population, but don’t worry—it's
still a few steps below Dream Machine territory.

For our complete Best of the Best list of recommended
components, visit www.maximumpc.com/best-of-the-best.

MIDRANGE MONITOR
ViewSonic VP2365-LED
$320, www.viewsonic.com

MOUSE
Cyborg R.AT. 9
$100, www.cyborggaming.com

Optical Drive BD-R Burner www.plextor.com
Solid State Samsung 830 Series
Drive 256GB wWWww.samsung.com
: Seagate Barracuda :
Hard Drive i 3TB(x2) i www.seagate.com
Windows 7 Professional
0s 64-bit www.microsoft.com

GAMING HEADSET

Approximate Price: $3,900

MAXIMUM PC (ISSN 1522-4279) is published 13 times a year, monthly
plus Holiday issue following December issue by Future US, Inc., 4000
Shoreline Court, Suite 400, South San Francisco, CA 94080. Phone: (650)
872-1642. Fax: (650) 872-2207. Website: www.futureus.com. Periodicals
postage paid in San Bruno, CA and at additional mailing offices. News-
stand distribution is handled by Time Warner Retail. Basic subscrip-
tion rates: one year (12 issues) US: $14.95; Canada: US$19.95; Foreign
US$29.95. Canadian and foreign orders must be prepaid. Canadian

price includes postage and GST [GST #R128220688). PMA #40612608
Subscriptions do not include newsstand specials. POSTMASTER: Send
changes of address to Maximum PC, PO Box 5852, Harlan, IA 51593-
1352. Standard Mail enclosure in the following editions: None. Ride-
Along enclosure in the following editions: None. Returns: Pitney Bowes,
PO Box 25542, London, ON NéC 6B2, Canada. Future US, Inc. also pub-
lishes @Gamer, Crochet Today!, Your Knitting Life, Mac|Life, Nintendo
Power, The Official Xbox Magazine, PlayStation: The Official Magazine,

Corsair Vengeance 1500
$100, www.corsair.com

SPEAKERS
Corsair SP2500
$205, www.corsair.com

PC Gamer, and Windows: The Official Magazine. Entire contents copy-
right 2012, Future US, Inc. All rights reserved. Reproduction in whole or
in part is prohibited. Future US, Inc. is not affiliated with the companies
or products covered in Maximum PC. Reproduction on the Internet of the
articles and pictures in this magazine is illegal without the prior writ-
ten consent of Maximum PC. Products named in the pages of Maximum
PC are trademarks of their respective companies. PRODUCED IN THE
UNITED STATES OF AMERICA.
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INGREDIENTS
PART i URL
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Thermaltake
i Toughpower Grand H
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Cooler Corsair H100 www.corsair.com
GPU XFX Radeon HD 7970 (x2) www.xfxforce.com
i 16GB G.Skill Ripjaws :
RAM : DDR3/2133 i www.gskill.com
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HOW DO You top our Performance rig? With a
screaming-fast, overclocked six-core CPU and
two of the fastest single-GPU cards available, ob-
viously. Our Ultra configuration is $3,900 of pow-
er, with some bells and whistles thrown in, too.

Intel’'s Core i7-3930K is $600 worth of six-core
madness, and the Corsair H100 cooler makes it
easy to push the CPU to 4.8GHz from its 3.6GHz
stock speed. Two Radeon HD 7970 cards in Cross-
Fire give preposterous gaming performance.

Cooler Master's Cosmos Il case is huge and
luxurious, with plenty of airflow to cool every-
thing, and the Asus motherboard can accommo-
date another Radeon HD 7970 when two cards
just won’t cut it. Storage gets a boost up to a
256GB Samsung 830 SSD and 6TB of speedy
hard drives.

Our Ultra configuration is for the Maximum PC
reader who needs ultra-fast encoding and ren-
dering, tip-top graphical prowess, and speedy
storage. It's a step above what's necessary for 95
percent of the population, but don’t worry—it's
still a few steps below Dream Machine territory.

For our complete Best of the Best list of recommended
components, visit www.maximumpc.com/best-of-the-best.

MIDRANGE MONITOR
ViewSonic VP2365-LED
$320, www.viewsonic.com

MOUSE
Cyborg R.AT. 9
$100, www.cyborggaming.com

Optical Drive BD-R Burner www.plextor.com
Solid State Samsung 830 Series
Drive 256GB wWWww.samsung.com
: Seagate Barracuda :
Hard Drive i 3TB(x2) i www.seagate.com
Windows 7 Professional
0s 64-bit www.microsoft.com

GAMING HEADSET
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plus Holiday issue following December issue by Future US, Inc., 4000
Shoreline Court, Suite 400, South San Francisco, CA 94080. Phone: (650)
872-1642. Fax: (650) 872-2207. Website: www.futureus.com. Periodicals
postage paid in San Bruno, CA and at additional mailing offices. News-
stand distribution is handled by Time Warner Retail. Basic subscrip-
tion rates: one year (12 issues) US: $14.95; Canada: US$19.95; Foreign
US$29.95. Canadian and foreign orders must be prepaid. Canadian

price includes postage and GST [GST #R128220688). PMA #40612608
Subscriptions do not include newsstand specials. POSTMASTER: Send
changes of address to Maximum PC, PO Box 5852, Harlan, IA 51593-
1352. Standard Mail enclosure in the following editions: None. Ride-
Along enclosure in the following editions: None. Returns: Pitney Bowes,
PO Box 25542, London, ON NéC 6B2, Canada. Future US, Inc. also pub-
lishes @Gamer, Crochet Today!, Your Knitting Life, Mac|Life, Nintendo
Power, The Official Xbox Magazine, PlayStation: The Official Magazine,
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