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HARD DRIV
SUPERTESE 2

Like a bad hospital DAdam Oxfordspins the platters to
see which disks are a panacea and which try his patience

There are just a few key measurements we
need to take to judge a hard drive. First off is
the seek speed ... how long it takes the drive to
“ nd the data wesre after? For this weell use
HDTach, as well as Drive Speed Test and

Microsoftes own hard drive benchmark.
To test drive "exibility, wesll be timing a

couple of ransfers from one part of the disk to DESKSTAR DESKSTAR DESKSTAR SPINPOINT BARRA-
g‘gﬂgﬁg,ﬁ'{‘a‘;ﬁ‘;’g?,Tigg’ﬁf'°g§;9e.?‘§}§§Y8f' T7K500 T7K1000 T7K1000 T HD501LJ CUDA
patched to version 1.41. (1TB) ST3750-

640AS
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nce, youell think ;
wesve gone all grumpy old
man. Dear gods, arenet
drives cheap
nowadays? We remember
when a few megabytes of :
bonus space would require:
a trip to the local loan shark and
possibly a run in with the mob.
i *Godfather, please, | have served you
i well and databased your hitlists, now
my only daughter wants to instalElite
Il and lem out of disk spacefZ

Today, weere using spare drives to

shop around, you can pick up a 500GB
drive for less than £55 ... thates only a

hard drive is now the ultimate
i commodity item ... for that sort of price!
who cares about spin speeds, seek
times, cache size and transfer
bandwidths? Just grab a handful and
keep a few for regular backups. The

us all “ll our rigs with many RAID array$s
and rejoice.

The thing is, outside of the CPU and
: graphics card, your hard drive has the
! biggest impact on system performance
of any component. And even if they cost
pennies by comparison to yesterday,
well, you can still spend that money
i wisely, canet you? For a start, half a

§ terabyte is rapidly becoming the price
sweetspot, when viewed from a pence-:
per-gig angle, so two 500GB drives are:

i disk. Even that decision isnst

¢ straightforward, though: are two drive
faster than one? What about if you us
some sort of multi-disc RAID array?

i dirt cheap drives may be able :
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CAVIAR RAPTOR RAPTOR CAVIAR
WD2500KS WD360 WD1500  WD5000
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*YOUR HARD DRIVE HA
THE GREATEST IMPACT cer here-s a
ON PC PERFORMANCE
'OF ANY COMPONENTZ s i e asc

Hard drive supertest

outperform even the most impressively
i specced performance product.

So yes, ites still worth giving care and
consideration to your next hard drive or
drives. And for that, we need to take a
closer look at how they are built.

The tech

i The silicon chip is a truly incredible mark

of human achievement. Millions of tiny
transistor gates on a small slice of stuff,
capable together of astronomical

. numbers of mathematical computations
i which, thanks to the incredible

¢ intricacies of modern programming

- prop up the legs of a wobbly desk. If youtechniques, can be arranged as such

they can create anything from a
spreadsheet to a 3D world. Mind-

sliver more than 10p a gigabyte. Surely: ablowing. But once a chip has been laid
i out, thates it, isnet it?

For me, though, the hard drive
remains the most unbelievable feat of
engineering inside my PC. Shrinking the
die size of a logic gate is impressive, but
once ites done, its done. In a hard drive,

: kingdom of hard drive heaven is here: letthere are wafer thin disks which rotate

at between 5,000 and 10,000
revolutions per minute, which must
accelerate from standstill to maximum
speed in a couple of milliseconds, and
come to a halt just as fast.

As if that werenet enough, there are

i up to “ve such independent disks per

drive, each generating forces and
pressures that could "atten a building if
they were scaled
ccordingly.
hen, on either

magnetic read/
write head which

surface, "oating

on a cushion of air three thousand times

narrower than the width of a human hair.
If it were to veer off trajectory and

almost always cheaper than a single 1'§'Bouch the platter surface while the drive
: spins, say as a result of the drive being

dropped, then all the data it stores could
be lost. The head is guided by state-of-
the-art controller circuitry to “re its

Throw RAID into the mix and a couple ofintense electro-magnetic pulses at

target areas that are just 50nm in

ST-

CAVIAR CAVIAR
WD7500  WD2500
AAKS AAJS X2
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O  diameter. And not only does it happen :
with the kind of reliability a Formula One
driver dreams of, but you can buy 200G
of disk for under £30. All that pinpoint
accuracy inside a hard drive, yet you
canet buy a decent gauge for measuring
the pressure in your cares tyres for less
Go “gure. :

Hard drive technology really is
awesome, in the truest sense of the
word. Itss not enough to simply grab a
shiny disc of magnetic material and slap
a read/write head on either side: :
platters today are constructed from thin:
glass or aluminium wafers and then ha
a layer of granular magnetic material
sprayed evenly over both surfaces.
Traditionally, these grains have been
arranged elongitudinally- along the disc;
so that the north-south axis of each
grain lies parallel to the platter. To store
one bit of data requires around a
hundred or so of these grains, which ai
arranged on the drive in blocks. By
shrinking the individual grains to a
microscopic 10nm or so, itss been
possible for hard drive manufacturers to §
store 150 gigabits per square inch of
disc platter ... which translates to aroun
133GB per 3.5inch platter.

Overcoming obstacles
As youell probably be aware, theress a AbovePeroendicular
new breed of drive which is rapidly storage iss.t just
becoming the norm, with huge stacking a load of
capacities of up to 200GB per platter  drives on top of each
just around the corner (todayes drives : other, you know
currently peak at 166GB per platter).
Instead of the north/south axis running
parallel to the surface of the disc, the

¢ longitudinal designs is between 150-

{ 200GB per square inch ... which mean
therees no where left to go for old-scho
data storage.

Thanks to perpendicular designs,
platter density can keep increasing and
hard drives can continue to expand to
: meet our thirst for drive space. Weere
till in the “rst generation of drives, and

.TH ES E AR E STI LL FI RS- already Hitachi has a 200GB-per-platte

GENERATION DRIVES,
BUT HITACHI ALREADY
HAS A 200GB-PER-

Deskstar in the shops. The second
bonus is that, as a rule, the more data
stored on a platter, the faster a drive

i performs ... the reason being that

i because information is packed so

: closely together, the read/write head

. has to move less in order tortd the

PLATTER IN THE SHOPSZisui eree conguouers. or

at least thates the idea in theory. As our. couple of years, hybrid drives will

grains are stood on end, so that the
magnetic poles are at right angles to the
disk. This gives it its name ... one wesve
mentioned frequently over the last :
couple of years ... perpendicular storaQe.
When lined up like this, many more
grains can be squeezed into ever smaller
areas without running the risk of
esuperparamagnetisme ... a situation
where densely packed magnetic grains
can "ip polarity due to environmental
effects and the “elds of neighbouring
bits. Obviously this leads to data loss
and is A Bad Thing. The point at which
superparamagnetism occurs in

92 Format October 2007
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tests show, many of these drives fall

a large disk cache is essential to
maintain good performance.

Ready? Boost
There are other ways to improve hard
drive speed, of course. The most
common is to include a large but
potentially expensive buffer of up to
i 32MB RAM. This can be used to

i executed in an idle moment. As an

5 extension of the hard drive cache,

ol Samsung is the “rst manufacturer to
have released a *hybride magnetic/solid
state drive for laptops. This embryonic
technology combines several gigabytes
of non-volatile, solid state Flash

: memory with a traditional magnetic

hard drive. The Flash part of the drive is

I quicker and uses less power for smaller
read/write operations, while also

sful“ lling the role of a USB ReadyBoost
drive for fast Vista booting, while the

i magnetic drive is quicker at writing

larger “les and provides a huge amount

of storage relatively cheaply. Therst
generation are designed for notebook

use, since they use less power than a

100% magnetic drive. Within the next

become the norm for desktops, too ...

down when it comes to grabbing smaller although they only work with Windows
“ les that arenst stored sequentially, and Vista at present.

Right now, though, therees no clear
reason to put off upgrading your hard
i drive to one of the new breed of storage
options ... or more likely, replacing an old
workhorse drive thates failed. | think
wesve made the point about how cheap
hard drives are today pretty well: now all
that remains is to help you decide which
i drive represents the best value for

prefetch data and also to queue up wrinie money, and which boast the kinds of
operations, which are generally slower : performance ites worth paying that little
and less imperative than reads, to be } bit extra for.o

8/8/07 18:17:28
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PRICH£E71.45

DESKSTARI /K500

A curiously underperforming beast

Manufacturer HitachiSize 500GB
\Webwww.hitachigst.com

You can tell from the technical
details that this budget Deskstar
shares much in common with its
larger, more capacious kin
reviewed here. Therees the same
166GB perpendicular platters and

The slowest drive oi
test, with few

the same SATA 3.0GB/s
interface for a start. Then

therees the similarity in the
impressive scores in many of
the benchmarks ... blistering fast
burst speeds and swift internal
transfer speeds.

What really baf’es us, though,
is the fact that all of this top
notch tech has been coupled with
a measly 8MB cache. Ites not like
it helps the Deskstar win any
value for money awards: you can
get 500GB for less elsewhere.
What it does mean, though, is
that in the real-life tests, the
T7K500 was found more than a
little wanting ..Battle* eld 2load
times are some 20% slower than
the best drives on test here. Just
goes to show how much
difference the cache makes.
PCFormat \erdict 54

PRICH£211.21

DESKSTAR/K1000

(1TB)

The lunchbox has landed

Manufacturer HitachiSize 1TB
\Webwww.hitachigst.com

now therees a few question
marks over how much sense a

Do you want to supersize your

hard drive? The day will come

when this kind of storage is de
rigeur ... after all, two years ago
the cheapest drive on test cost
almost this sort of money ... but

Ites big, but buying it
may not be clever

terabyte drive makes.

The “rst generation TB
drives arenst beneting from
the supposed speed boost
gained from perpendicular
storage. This drive brings up
the rear in most of our
benchmarks. Fortunately, the
large 32MB cache means the
drive was close to the front-
runners in our games test.

There are fundamental
problems though. Firstly, you
can buy three 500GB for the
same price and have cash left
over for a USB key, and
secondly, a terabyte is a lot to
lose at once if it breaks down.
PCFormat Verdict 69

PRICH£130

DESKSTAR/K1000

Donet | know you from somewhere?

Manufacturer HitachiSize 750GB
\Webwww.hitachigst.com

Confusingly carrying the same
name as the terabyte drive
reviewed above, Hitachies little big
boy serves mainly to show up the
" aws of its larger classmates.
Shedding that extra platter does
wonders for this drivess ‘e-

" inging, and ... again thanks to

The size and speed
are perfect: the price
is less desirable

PCF205.w_group_test 93

that cache ... ites only bested by
the Raptors in many tests.

This heralds good things for
terabyte drives of the future, as
theress no reason the two
shouldnet be performing on a par:
they feature the same tech. Just
a bit less of it in this case. Itss
curious that the burst speed
should be slower on the smaller
model, but it means little when
seen in context.

One number does hang over
the 7K1000es magnetic heads
though: the price. Seven hundred
and “fty gigs is a slightly more
desirable drive size than 500GB,
especially for smaller PCs
without room to upgrade, but
even though this is the cheapest
750 drive on test, ites over twice
the price of a 500GB alternative.
PCFormat \erdict 84

PRICH£62.26

SPINPOINTT HD501J

Proving that old dogs still have a few tricks

Manufacturer Samsungsize 500GB
\Webwww.samsung.com

Gigs per pound, this little
performer squeezes into top spot
in our tests. But that wouldnet
count for anything if it couldnet
keep up with the “eld. In the
same way that IDE drives kept
pace with the “rst generation of
SATA drives, the Spinpoint T

Donet write off the old
drive yet

proves that it can be unwise to
upgrade too early.

At “rst glance, it may seem a
bit past it. Ites a 133GB-per-
platter longitudinal affair,
although it does sport a sprightly
3GB/s interface and 16MB of
cache. In the wonderful words of
the charming Korean marketing
bumf: eHigh speed dual DSP in
the main controller IC enhance
the performance and speed of
the HDDZ

Its burst speed ... as measured
by HD Tach... is the best by some
way, and in most of the other
tests ites close to the top of the
table. Most importantly, though,
that boosted burst gives it the
fastest game load time of all the
drives. Excellent value allied to
excellent performance.

PCFormat Verdict 91
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PRICH£135.98

BARRACUDA
ST750640AS

Theress something fishy going on

Manufacturer Seagatesize 750GB
\Webwww.seagate.com

Ites been a while since we heard a
hard disk that ground its way
though data transfers. You know,
that noise associated with early
Nineties PCs that sounded like a
millstone at work every time you

thrashed your drive? The
Barracuda isnet that bad, but it is
louder, and “nger-burningly
hotter, than other drives here.
Perhaps it likes the heat; ites
certainly strange that in two of
the more demanding tests ...
PCMarkandBattle eld 2... the
Barracuda excelled. Strange
because in every other test it

PRICHE64.44

BARRACUDA
ST3500630A

Slower on the inside

Manufacturer Seagatesize 500GB
\Webwww.seagate.com

Based on the same innards as the
750GB Barracuda, this half-
terabyte “shy suffers from very
similar problems. Relatively slow
burst rates, internal “le transfers

(i.e. copying a “le from one
location to another on the same
drive) that positively dawdle. In
most cases, the smaller size
(one less platter) allows it to
outperform the other Seagate
drive here, though with two
notable exceptions.

The game loads and burst
rates are clearly slower thanks to

e ey scored towards the lower end of 009 e I more the IDE rather than SATA
the group, and these interface. If there were still any
inconsistencies give us cause for doubt that SATA is worth
concern. Spare a thought though investing in, this should quash it.
... this was the “rst sperpe drive to Not only does it throttle
arrive in stores, and ites only to be performance, but unfortunately
expected its successors improve for Seagate, using an IDE
on its performance, so weere interface hasnst brought the price
happy to see this drive hold its down far enough to beat the
own, even if it is noisy. 500GB Samsung.
PCFormat Verdict 78 PCFormat \erdict 63

PRICH£41.11 PRICH£67.43

CAVIAR

WD2500KS

Built like they used to make them

ManufacturerWestern Digitabize
250GB//ebwww.wdc.com

Now, if youere buying a new hard
drive based purely on its price
point, this is the kind of thing you
might get. Itss a reasonably sized
250GB drive, and it tips the
scales at just shy of £50. Only a

Save for another month and
buy something bigger

94  P(Format October 2007
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total loon would take time out
to argue with that, even if a
500GB does work out less per
ounce of data.

Heress why you should do your:
homework, though. Unlike many
other drives at the same price,
this was WDses fst etrues SATA
drive, and it performs like one.
While internal transfers arenet as
fast as the newer designs out
there, good burst speeds help it
to keep up in many practical
tests, and even the 45 second
map load time isnst too far off
the mark.

If youere on a tight budget, and
really canst stretch to a larger,
more economical drive, you could
do a lot worse.

PCFormat Verdict 70

RAPTOR

WD360ADFD

Angry beast or just a dinosaur?

ManufacturerWestern Digitabize
36GBV/ebhwww.wdc.com

What use, exactly, is a 36GB hard
drive like this one these days?
Not a lot, and thates probably why
this particular model has been
discontinued by Western Digital.
Ites still available to buy online,

More space, please

though, so makes it fair fodder
for our test.

The Raptors from Western
Digital arenst about value for
money though: theyere about
lightning performance. The only
drives in this test to have a
server-class spin speed of
10,000rpm, ites a shame theyere
not coupled with a SATA
3.0GB/s interface, as they push
close to the limits of the much
older 1.5GB/s ones they sport.

Super fast data seek times,
rapid reads and unmatched
internal transfers of over
80MB/s: ites just a shame that
the Samsung, at precisely one
“ fteenth of the price per gig, is
very nearly as fast.

PCFormat Verdict 64
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PRICH£131.10

RAPTOR

WD1500ADFD

Now thates more like it

ManufacturerWestern Digitabize
150GB/Vebwww.wdc.com

Donet look at the price tag, donet
look at the price tag, donet look at
thef oh, you went and looked at
the price, didnet you? A foolish
mistake, because as a decidedly
covetable object, this is only

Beautifully engineered,
but not the speed king by
a clear enough margin

bested by WDes own Raptor X
series of drives ... you know, the
ones where you can see the
platters spin and the heads
move through a small window.

Proving that size does matter,
the older, 36GB model does
outperform this 150GB model
slightly, but not enough to make a
difference to everyday work. Not
only is the Raptor fast though,
like the other Western Digital
drives on test here ites also cool
and quiet.

Itell be beyond most peopless
price range, and thates fair
enough for a high performance
piece. If only that damned
Samsung wasnet nipping so
closely at its ankles.

PCFormat \Verdict 82

PRICH£66.97

CAVIAR

WD5000AAKS

WDes flagship steps up to the plate

Manufacturer Western Digitabize
500GBV/ebwww.wdc.com

The mainstay of Western Digitales
hard drive "eet is the Caviar SE16
range. The sufx refers to the
16MB cache size ... once a thing
awe, but now dwarfed by the

Re“ ned, but not the
best performer

" agship Deskstars. A glance at
the benchmarks will show where
Hitachies perpendicular 750GB
drive is neck and neck with both
the Western Digital perps, but
the larger cache gives the
ofDeskstar the edge.

Frankly, wesre prepared to pay
a little more for a little less
performance when ites as quiet as
the Caviar drives are. The low
heat generation also bodes well
for longevity too ... as does the
SATA cable clip built into the
socket on this drive. Hot
swappable drives have been
known to fail when the SATA
cable falls out, and if you spend a
lot of time working on your PC,
this detail can really pay off.

PCFormat Verdict 87

PRICH£140.60

CAVIAR

WD /7500AAKS

An interesting case study

ManufacturerWestern Digitabize
750GB/Nebwww.wdc.com

Putting this 750GB drive head-to-
head with the WD5000AAKS
provides us with no surprises at
all. Seek times and small le
handling are both quicker on the
smaller drive, while the larger

Solid performance, but ites
also the most expensive
750GB here

PCF206.w_group_test

capacity also leaves the bigger
disk struggling at least by
comparison.

Overall though, better write
and read times for large les, and
a burst speed second only to the
Seagate, evens things out when
it comes to a technical
showdown. Indeed, this particular
unit came top of the class of
7200 spin speeds IRCMarles
hard drive test, suggesting itell be
a useful tool for multimedia
storage and playback.

Prices rise exponentially for
that extra 250GB, though, and ites
hard to justify doubling the price
for one extra platter. A 750GB
drive is convenient, but ites not
really essential.

PCFormat \erdict 71

PRICH£85.46

CAVIAR

WD2500AAJS x2

Double the pleasure

ManufacturerWestern Digitabize
2x 250GBVebwww.wdc.com

Our challenge here is to take two
of WDesl 250GB drives ... basic
drives with an 8MB cache ... and
see if a mirrored RAID setup will
give us the same fast load times
as a more expensive disk. We

Donet go for RAID if
ites performance
youere after

already know weere sacriting
write times for the incredible
feeling of security a RAID 1
set-up gives us: each drive is a
perfect copy of the other, so if
one fails, your data is
preserved on the other.

The answer is, sadly, no. A
striped RAID array, where data
is split across the two drives,
might be a bit faster, but
performance-wise youed be
better off with a single 500GB
drive. As for our RAID 1 set-up,
£85 may seem a lot for just
250GB of total storage space,
but if thates all your family
photos and important
documents, the peace of mind
is probably worth it.

PCFormat Verdict 75
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Benchmarks

Making sense of an awful lot of numbers
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£71.45
Hitachi
500GB
7,200

SATA 3.0GB/s

Perpendicular

13.0mg8.5ms)

62 MB/s
(23.25 MB/s)

14.3p

54%

£41.11
Western Digital
250GB

7,200

SATA 3.0GB/s
16MB
Longitudinal

13.1mg.9ms)

19.67 MB/s
(22.96 MB/s)

16.44p

70%
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£211.21

Hitachi

1,000GB

7,200

SATA 3.0GB/s

32MB

Perpendicular

13.2mg8.5ms)

16.154 MB/s
(9.88 MBIs)

5

21.2p

69%

£67.43
Western Digital
36GB
10,000

SATA 1.5GB/s
16MB
Longitudinal

7.9ms(4.6ms)

80.50 MB/s
(27.09 MBJs)

1

187.31p

64%

£130

Hitachi

750GB

7,200

SATA 3.0GB/s

32MB

Perpendicular

13.1mg8.5ms)

67.804 MB/s
(24.8 MBIs)

4

17.33p

84%

£131.10
Western Digital
150GB
10,000
SATA 1.5GB/s
16MB
Longitudinal

8.0ms(4.6ms)

73.94 MB/s
(23.85 MB/s)

3

87.4p

82%

£62.26

Samsung

500GB

7,200

SATA 3.0GB/s

16MB

Longitudinal

14.0mg8.9ms)

67.446 MB/s
(27.08 MB/s)

4

12.45p

91%

£66.97

Western Digital

500GB

7,200

SATA 3.0GB/s

16MB

Perpendicular

14.1m$8.9ms)

61.855 MB/s
(21.08 MB/s)

3

13.39p

87%
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£135.98

Seagate

750GB

7,200

SATA 3.0GB/s

16MB

Perpendicular

18.0mg8.5ms)

25.54 MB/s
(13.45 MB/s)

4

18.13

78%

£140.60

Western Digital

@ DESKSTAR DESKSTAR DESKSTAR SPINPOINT BARRACUDA O BARRACUDA
T7K500 7K1000 (1TB) | 7K100 T HD501LJ ST3750640AS | ST3500630A

£64.44

Seagate

500GB

7,200

IDE

16MB

Perpendicular

14.6mg11ms)

18.925 MB/s
(11.09 MB/s)

3

12.88p

63%

CAVIAR RAPTOR RAPTOR CAVIAR CAVIAR CAVIAR WD
WD2500KS WD360ADFD | WD1500ADFD | WD5000AAKS | WD7500AAKS | 2500AAJS X2

£85.46

Western Digital

750GB 250GB x2
7,200 7,200
SATA 3.0GB/s SATA 3.0GB/s
16MB 8VMB
Perpendicular Longitudinal
14.9mg8.9ms) 14ms(8.9ms)
54.191 MB/s 17.233 MBI/s
(17.88 MBJs) (10.55 MB/s)
4 X2
18.74p 17.09p

71%

75%
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Therees a clear winner here, and it

not the drive we expectedf

The Spinpoint T HD501LJ is Samsunges midrange desktop
drive, and offers the best value for money there is ... just 12p
a gigabyte. Ites not just cheap, though. By “ ne-tuning well
established technology, Samsung has produced a drive
which can even outpace the Raptors when it comes to
moving lots of small “les around. This is our drive of choice
and the one we recommend you buy if yousre looking for a
hard disk now or in the near future.

From the variations across the board, ites clear that just by
making a drive perpendicular youere not going to receive
any massive speed bonuses ... the whole drive has to be
con® gured correctly. One of the advantages of

perpendicular recording, though, is that ites bringing prices
down across the board, and very fast too. While we simply
®S&net recommend Hitachis terabyte drive ... although kudos
for having such a leviathan on the books, Hitch ... theress not
too much of a price premium for 750GB drives. Coupled
with a large cache these are proving to be quite the
performers: that large size makes them especially good for
working with movies, too.

When it comes to buying budget, there are a lot of 250GB
models out there that can be had for a song, and given the
amount of a thrashing Vista gives disks, with its constant
background indexing and so forth, itss well worth
considering rigging two of these up in a mirrored RAID
array. ltes an instant backup that will save your sanity if an
electrical storm looms. If youere using RAID for the
performance gains, though, wesd have to say donet bother. Itss
not worth the premium of halving your storage space.
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