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Temporal vs. spatial data de-duplication
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time. This brought performance with four 
VMs to just over 160,000 IOPS. Once again, 
for the read component of the data that we 
were moving, we had exceeded the capabili-
ties of a 4Gbps HBA.

Following our multiple VM scalability tests, 
we ran tests on the scalability of a multipro-
cessor VM with multiple drives. With each 
disk given its own virtual SCSI adapter, I/O 
performance with a single VM with multi-
ple drives scaled identically to the I/O scal-
ing exhibited with multiple VMs. Nonethe-
less, with respect to IOPS, four drives on one 
virtual SCSI adapter did not scale as well.

Next, we utilized random 8KB I/O blocks, 
which typify the I/O transactions found in 
database-driven applications. With 8KB 
blocks, we continued to put significant 
stress on both the VSC-VSP mechanism and 
the QLogic QLE2560 HBA to make trans-
actions; how-ever, we also doubled the da-
ta throughput. 

By doubling the amount of data per request, 

we crossed a threshold not crossed with 4KB 
requests—we saturated the read channel of 
the 8Gbps HBA. With just three drives in 
our initial Windows Server 2008 scalability 
tests, we exceeded 122,000 IOPS and reached a 
total throughput of 960MBps. As a result, 
adding a fourth disk produced only a 5% im-
provement in IOPS and total data through-
put in MB per second. More importantly, all 
I/O—both reads and writes—coming from the 
QLogic HBA and measured at the Texas 
Memory array was perfectly balanced across 
all four logical disks.

We measured that same pattern in all 
of our VM scalability tests. With 8KB re-
quests, the ultimate rate-limiting factor 
was the 8Gbps HBA. As a result, we began 
to see our scalability tests converge to just 
under 129,000 IOPS and just over 1,000MBps 
of data throughput. 

In our final tests, we used 64KB I/O blocks, 
which are found in business intelligence appli-
cations, such as on-line analytical processing 

(OLAP), data mining, and data warehousing. 
I/O in these applications is the antithesis of I/O 
in messaging applications—there are a lim-
ited number of users, and the speed at which 
large volumes of data can be moved domi-
nates in importance. Now data throughput 
totally dominated our tests, which were iden-
tical in all cases as two drives or two VMs 
were enough to saturate reads on our 8Gbps 
fabric at wire speed. 

The number of IOPS sustained in all of our 
tests clearly indicates that a Hyper-V VOE, 
based on an 8Gbps SAN infrastructure, is able 
to scale and support a high number of VMs, 
which will easily provide for a high consolida-
tion ratio. Equally important, the scalability of 
this SAN infrastructure enables VMs to host 
the most I/O-intensive applications. ◉
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Understanding data de-duplication ratios continued from page 16

A must-have
A thoughtful deployment of data de-duplication reduces storage costs and 
allows data to be retained for longer periods of time on disk without ex-
cessive physical storage penalties. The economics of data de-duplication 
makes it more than compelling; it is becoming mandatory for any organi-
zation seeking to maximize its data management support levels.

Data de-duplication space savings benefits are sometimes difficult 
to evaluate due to the widely varying data characteristics from one 
user environment to the next. A good rule of thumb when evaluating 
the de-duplication process is to compare the ratio of bytes input to bytes 
output in order to calculate the true space savings effect. 

Once an accurate calculation is made, an informed decision can be made 
concerning trade-offs in performance and cost when measured against 
the potential space savings provided through data de-duplication. ◉
For more information on this topic, refer to the SNIA white paper, “Understanding 
Data De-duplication Ratios” (www.snia.org/forums/dmf/knowledge/white_papers_
and_reports/Understanding _Data_De-duplication_Ratios-20080718.pdf).
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