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Western Digital VelociRaptor WD3000BLFS

Posted April 21st, 2008 by eugene

Access Time and Transfer Rate

For diagnostic purposes only, StorageReview measures the following
fow-level parameters:

Average Read Access Time- An average of 25,000 random read
accesses of a single sector each conducted through IPEAK SPT's
AnalyzeDisk suite. The high sample size permits a much more accurate
reading than most typical benchmarks deliver and provides an excellent
figure with which one may contrast the claimed access time (claimed seek
time + the drive spindle speed’s average rotational latency) provided by
manufacturers.

- Average Write Access Time- An average of 25,000 random write
accesses of a single sector each conducted through IPEAK SPT's
AnalyzeDisk suite. The high sample size permits a much more accurate
reading than most typical benchmarks deliver. Due to differences in read
and write head technalogy, seeks involving writes generally take more time
than read accesses.
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WB99 Disk/Read Transfer Rate - Begin- The sequential transfer rate attained by the outermost zones in the hard disk. The figure tyg

represents the highest sustained transfer rate a drive delivers,

WB99 Disk/Read Transfer Rate - End- The sequential transfer rate attained by the innermost zones in the hard disk. The figure typic

represents the lowest sustained transfer rate a drive delivers.

For more information, please click here.
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The VelociRaptor turns in a measured average read access time of 6.9 milliseconds (ms). After accounting for the 3 ms associated wit
RPM spindle speed, WD's latest is left with an average read seek time of 3.9 ms and thus bests the manufacturer's 4.2 ms claim. Aver
access times weigh in at 7.6 ms, Overall, the VelociRaptor turns in competitive access times when contrasted with the Cheetah NS.



Sequential Transfer Rates
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Outer zone transfers for the drive hit 119 MB/sec, a 35% improvement over the numbers achieved
by the WD1500ADFD. Our particular sample exhibits some jaggedness in the outer tracks though
the dips are not erratic enough to raise performance concerns. Rates decay down to a still-peppy

81.7 MB/sec.

Some Perspective

It is important to remember that access time and transfer rate measurements are mostly diagnostic
in nature and not really measurements of "perfarmance” per se. Assessing these two specs is quite
similar to running a processor "benchmark” that confirms "yes, this processor really runs at 2.4 GHz
and really does feature a 400 MHz FSB." Many additional factors combine to yield aggregate
high-level hard disk performance above and beyond these two easily measured yet largely
irrelevant metrics. In the end, drives, like all other PC components, should be evaluated via
application-level performance. Over the next few pages, this is exactly what we will do. Read on!
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Large USB Flash Drive Performance

In the last three years, I've gone from carrying a 512 MB USB memory stick to a 16 GB USB memory stick. That's pretty amazing.

According to the storagereview.com archives, hard drives with 16 GB of storage were introduced sometime around the beginning of
1999. Barely 10 years fater, we carry around that much on our keychains. Heck, my laptop only has a 32 GB solid state drive, and |
manage to scrape by with that, These things are essentially miniature hard drives. I'm starting to wonder why we don't just take our
ehnlire Icéomputing environment, operating system and all, along with us and boot it up on whatever computer we happen to encounter in
the wild.

There is one big problem with this approach, however. USB flash drive performance, even for the best models, is a small fraction
of typical hard drive performance.

Modern 2.5 hard drive performance looks something like this:

HDD Sequential Read 55 MB/sec
HDD Sequential Write 55 MB/sec

Mind you, those aren't particutarly fantastic numbers, just typical ones. You can get significantly faster hard drives, such as the Western
Digital Velociraptor | just bought. Storage Review described the Velociraptor thusly:

single-user scores .. blow away those of every other fhard drive]

1 was immediately sold once 1read that. It's not cheap, but you get what you pay for, and I'm firmly in the "hard drive performance
matters” camp. To quote Ferris Bueller, it is so choice. If you have the means, | highly recommend picking one up.

But what about large USB flash drives? How do they compare to typicat hard drive speeds, much less the awe-inspiring Velociraptor?
X-Bit Labs recentty reviewed three 32 GB USB flash drives:

Sequential Read Segential Write

32 GB Corsair Flash Voyager 22 MB/sec 10 MB/sec
32GBOCZ Rally 2 30 MB/sec 22 MB/sec
32 GB Patriat Xporter XT 31 MB/sec 17 MB/sec

Not bad by any means, but punishing next to typical hard drive throughput. If you really were booting and running your operating system
entirely from a USB flash drive, you'd feet like you had stepped back in time five full years.

Even if you're only planning to use your USB flash drive for the mundane task of storing files, you should care deeply about read and
write speeds. Throughput wasn't much of an issue when USB drives were “only” a gigabyte or two. But when we're talking about 8 GB,
16 GB or 32 GB of data, being limited to 10 MB/sec write speeds means 13, 26, and 52 minutes respectively to fill that flash drive up
with data. Do you have that kind of time?

The OCZ Rally 2 flash drive appears to be the winner in the Xbit labs roundup, but does the 32 GB size really offer the best bang for
your buck? | did a quick spot check of QCZ Rally 2 flash drive prices on Amazon:

2GB $17 $8.50/GB
4GB $26 $6.50/GB
8GB $37 $4.62/GB
16 GB $78 $4.88/GB
32GB $136 $4.25/GB

Surprisingly, yes. The 32 GB OCZ Rally2 flash drive offers the best price per gigabyte of storage. | actually didn't do the math before |
purchased, thinking that the 16 GB one would be a better deal. Now | wish | haa! I just noficed there's a $20 rebate on the 32 GB



madel, too, which makes it an even more outstanding deal.

| wasn't sure which 16 GB flash drive would be faster -- the Corsair Flash Voyager, or the OCZ Rally 2. So | ended up purchasing both.

[ formatted both of the drives with the default NTFS filesystem and did a bit of ad-hoc testing in Vista. You can find Ihe raw ReadyBoost
benchmark results if you know where to look in the event viewer.
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In practice, the Rally is noticeably faster at writing, and a smidge faster at reading (not exposed here, but the chddspeed results confirm
this). Not the results | expected based on reading the Xbit Labs review, but apparently there's quite a bit of variance for USB flash
drives depending on the vagaries of manufacturing and what particular flash memory chips the manufacturer happened to be using that
month.

The results are close enough that you may want to pick on ergonomics rather than performance. The Corsair drive has a chunky
rubberized coating, which works well on a keychain (less jangly, more durable} but becomes annoying in a pocket or next to a narrow
USB slot. | think | prefer the Rally's narrower metallic casing. Since itis a slightly better performer overall, the OCZ Rally 2 series gets
my recommendation, if you're in the market.

One caution: it you do plan to use your USB flash drive to run applications or even operating systems, pay close attention to the
random read and write speeds. Sequential throughput is a good overall baseline, but it's not the entire performance story. While
typical portable storage usage does correlate well with sequential throughput, applications running on a USB flash drive are largely
bounded by random access throughput.

You can never have enough storage on your keychain. Now if | can just figure out what else to put on mine...
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