
WILL multicore processors and blade servers be a boon or bane to data centers this year? 
The answer is mixed as chip and server makers correct mounting issues in products that are for the most part ill-suited to data center 
needs.

Blades have been portrayed in TV commercials as space saving solutions for all-too-full data centers. The pitch was that 10 
blade servers require one-fourth the space of regular servers, which is true. But, they cost more than equivalent 1U and 2U serv-
ers. However, you can recoup some of the investment through lower operating and asset costs. In reality, unless you are building 
data centers in the middle of Manhattan, space, which is relatively cheap, is not an issue, according to Paul Froultan, vice president, 
R&D, Rackspace Managed Hosting, San Antonio. 

The real expense is power and cooling. It really does not matter whether you put 10 watts in six cubic feet or 60 cubic feet of 
space. The greater concern is whether you are installing 10-, 100- or 1,000-watt servers. Higher-watt servers draw more power and 
create more heat and increase power and cooling costs and concerns.

Until recently, blade vendors ignored these concerns. They touted the supposed advantages of space savings without any proof. 
Meanwhile, multicore vendors argued the presumed advantages of increasing processor power without accounting for its drawbacks.

Dual and multicore processors are likely to become the norm on data center servers, according to Froutan; Dave Leonard, CTO, 
Infocrossing, Broomfield, Colo.; and Jeffrey J. Hewitt, research director, Gartner Dataquest, San Jose. This, however, will be due to 
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be better off running two completely sepa-
rate processes or applications, each on its 
own core or server, rather than running 
multiple threads of a single application on 
multiple cores. That is because running 
multiple threads of these applications does 
not offer increasing throughput.

Virtualization plays an important role 
here as companies begin to experience 
diminishing returns from increasing num-
bers of cores, Froutan explained. Where 
organizations are forced to acquire servers 
with so many cores, because that is all that 
is available in the marketplace, virtualiza-
tion makes it possible to run two separate 
operating systems on one server and load 
balance them so that organizations can get 
more throughput out of those applications.

And while virtualization enables two 
or more OS on one server, hybrids enable 
two servers to become one form factor.

Will Blades and 
Microprocessors Combine 
and Conquer?

The new blades with dual-cores are out 
now, and those with quad-core processors 
will be out this year. “I expect that all the 
blades will incorporate those new multi-
core processors,” said Froutan.

In coming years, as standalone servers 
get smaller and blade servers adopt more 
of the features of those traditional servers 
(including multicore processors) the two 
markets—standalone servers and blade 
servers—may become one, eliminating the 
current competitive environment, accord-
ing to Froutan.

“We have a very distinct blade market 
and a very distinct chassis-based server 
market right now. As the miniaturization 
trend continues, you can imagine chas-
sis servers getting smaller to the point 
where they will start looking like blades,” 
Froutan said. “As components keep get-
ting smaller and smaller, you might see 
standard chassis servers and blade serv-
ers blend together. Standard chassis will 
get so small that there won’t be room for 
blade vs. chassis [in the marketplace]. In 
five years, you may not have two lines 
of servers. If you do, the advantages that 
blade servers will tout will be differ-
ent than what they are today. It won’t be 
based on smaller physical space.”

And now we move from the matter of 
smaller space to that of bigger waste…of 
CPU cycles.

Increasing Power 
Puts Underutilization 
Further Under

Underutilization is another data cen-
ter concern exacerbated by the increas-
ing processing power of multicores. 
Infocrossing’s server CPUs experience 
10 percent utilization on average, leaving 
90 percent of potential compute cycles 
wasted, according to Leonard. “If you 
go across most organizations and mea-
sure CPU utilization in all their server 
machines—Windows or Unix—if some-
body [is] at 10 percent [on] average, that 
[is] stellar performance,” Leonard said.

Multicores magnify underutilization. 
The more cores you have available, the 
more total potential compute cycles you 
have. Your utilization will remain static at 
10 percent, but that CPU power you are 
wasting becomes 90 percent of a much 
larger pool of compute cycles, increasing 
the loss on that investment. “Anytime the 
base unit of deployable processing power 
becomes more powerful in a world where 
you are underutilizing the less powerful 
predecessor, it’s just going to make the 
problem worse,” Leonard said.

Blades Are Turning 
on the Heat

Manufacturers are producing very high 
power blades, delivering them in chassis 
that generate over 20,000 watts per cabi-
net and creating a massive heat density 
issue, according to Leonard. It is hard 
to find a data center built today that can 
handle the cooling requirements if you 
end up using multiples of those cabinets 
stacked together.

Rackspace’s own engineering studies 
show that you cannot get beyond 600 
watts per square foot on average without 
meeting or exceeding the capabilities 
of traditional data center cooling tech-
nologies—i.e., hot isle/cold isle, forced 
air cooling technologies—according to 
Leonard. As 20,000 watts in a cabinet is 
equivalent to about 600 watts per square 
foot, the kind of blade server center pack-
aging some manufacturers are offering 
today is creating heat issues that will in 
turn lead to reliability issues in those same 
servers.

the advantages manufacturers see from 
producing these chips rather than any 
broad benefit to data centers.

How Multicore Makers 
Will Make Out

It is cheaper to speed up servers by 
building chips with multiple cores than 
by building multiple chips into a server 
because there is less work involved. It is 
also cheaper to increase speed this way 
than by laboring away at the increasingly 
difficult task of boosting an individual 
chip’s clock speed, Leonard said. The pri-
mary issue is the ever-increasing heat that 
comes with faster clock speeds.

What is good for the manufacturer is 
not necessarily good for the data center. 
For example, while manufacturers are 
adding more and more cores, data centers 
are finding ways to perform some tasks 
with less compute power, Froutan said.

So, as multicores become the whole of 
the market, data centers—forced to make 
purchases from among available prod-
ucts—will have to invest in more cores 
and more power than they need or can 
use.

Today, a data center may be able to 
offer each customer a dedicated server 
with two dual-core processors. In two 
years, the closest available equivalent 
will be a single server with two quad-core 
processors. Some expect the quad core to 
come out this year. “Overall computing 
power is the same, but it’s in one chassis,” 
Froutan said.

The data center won’t be able to pur-
chase and power two of those servers so 
that each customer can have their own. 
The data center will no longer be able to 
offer customers dedicated servers. While 
you could give half a server to one cus-
tomer and the other half to another, cus-
tomers may not be happy to share a server. 
Yet, data centers will adapt and survive.

Adapting to Multicores
While larger applications require multi-

core servers (or even legacy 72-processor 
servers), according to Froutan, organiza-
tions that once ran small, generic applica-
tions on x86 servers (those with single 
cores) will have to determine whether they 
will continue to reap benefits from having 
more and more cores available to them on 
a single server.

At some point, those organizations may 
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Vendors Are Catching On
Thankfully, some blade vendors are 

catching on by trying to add value and 
lower heat production and power con-
sumption. Some manufacturers are mak-
ing it possible to power a blade chassis 
that has 20 servers with, say, six power 
supplies rather than 20, and offering more 
efficient power conversion and consump-
tion. By aggregating all the power sup-
plies together, you lower the power losses 
during the conversion from AC power to 
different voltage DC power to feed the 
servers, Froutan said.

Other vendors are adding value by 
including expensive infrastructures in 
the blade server chassis. A fiber channel 
switch, for example, that the data center 
would normally purchase separately may 
be integrated into the blade chassis by the 
vendor, saving the cost of one switch and 
several fiber channel connections, Froutan 
said.

Blade vendors are also supporting virtu-
alization, which lightens the server man-
agement load for data centers that employ 
virtualization. Apart from the use of blade 
servers, when you move from one virtual 
environment to another, you may have to 
reassign the physical address, perhaps a 
MAC address, and get a router to do an 
address resolution protocol look-up to find 
the new virtual environment, according to 
Leonard.

If you are on a standalone server, you 
will have to manage these functions your-
self when switching to a different virtual 
environment on another piece of hard-
ware. Some of the blade environments 
handle these functions for you. “They 
don’t do anything you can’t do for your-
self, but they make it a lot easier. Most 
of those trends are going to help virtual 
environments become more prevalent,” 
Leonard said.

Blade vendors are also replacing stan-
dard small computer system interface 
(SCSI) and serial advanced technology 
attachment (SATA) hard drives in blade 
servers with serial-attached SCSI (SAS) 
drives. The SAS drives are smaller and 
faster than 3.5-inch drives. With previ-
ous blade configurations, there was not 
enough room in the chassis for a full-sized 
drive, and the laptop drives, which do 
fit, are too slow. “With SAS drives, you 
can now put eight drives in a 2U chassis. 
Before, the maximum drive count was six 
and they took up half the chassis,” Froutan 
said.

Data Center Managers 
are Coping

While vendors scurry to offset server 
and chip disadvantages, data center man-
agers are coping with under utilization 
of multicores by stacking applications 
in servers, either by virtualizing several 
database instances on a single operating 
system or by virtualizing the operating 
systems themselves and putting multiple 
instances of those on a single server, 
according to Leonard. 

“If your goal is to create a server that is 
capable of running 20 previously stand-
alone servers’ applications, then you are 
very enabled by more and more powerful 
processors like the dual-core and quad-
core processors that are coming out,” 
Leonard said. But if you have other plans, 
as many managers do, you will have chal-
lenges.

David Geer is an Ohio freelance tech-
nology writer and former ISP/Telecom 
technician. He is available for writing and 
consulting. Go to www.geercom.com.

A Tight Spot for 
Data Center Applications 
Ten percent of the applications run by Infocrossing customers 
require the added power of multicore chips, according to Dave 
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cery store, that application is not going to use a lot of processing 
power,” Leonard said.
Because server vendors are focusing on that 10 percent of appli-
cations, data center managers are forced to adopt technologies 
like server, OS and database virtualization and application stack-
ing to get their money’s worth out of these high-powered servers, 
according to Leonard.
But, virtualization is not an altogether mature technology, at least 
not yet. It is mature from an architectural vantage point, but not 
mature from an operating perspective.
“From an operating perspective, the tools are just not very 
mature in that space yet. As those tools become mature, it will 
be great that we have more and more powerful devices, because 
then you can just arbitrarily load them up with applications. But, 
that’s probably two years down the road,” Leonard said.
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