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Executive Summary

The existing model for datcenter networkcalng is broken. New technologies (such as
multi-core/multithreadingCPU architectures), new practices (such ever/storage

consolidation and virtualization), angew application designs (such agput/outputl/O]

intensiveWeb 2.0applications and messafjeavy Web services applicatireave all

contributed to anonstrously hugencrease in demand for netwdskndwidth. And to deal

with this demand, IT (information technology) manageebeingforced to continually

buy and deploy supexpensive, powehungry, high speeaore switches This is no way

to scale network bandwidth it necessitates and perpdemthecontinualdeployment of
costly,distributed core switcheLlearly, her e6s got to be a better w

BLADE Network Technologie¢éBLADE), a marketleading supplier of Gigabit and 10G
Ethernet network infrastructure solutiobglieves that it haotind a better, more

economical way to scateetwork bandwidth foconsolidated rack/blade server/storage
environments. Rather thaying racks and blades into expensive, external core switches,
BLADE has architected twoewswitch modules that can easilyinto existing blade
servefrackenvironmerg d enabling networking bandwidth to be scaled cost effectively
within a blade or rack cabinetther than externallyUsing this approacldata center

architects can standardize on a unified and affordallelevel network infrastructure to
costeffectivelyprovision and scale out Web 2.0 environments, {pigtiormance

computing (HPCxlusters and virtualized data centeBi. ADE refers to this rackased,
economially differentiateda p pr oac h acs di.r ac k on o mi

In this Product Brief Clabby Analyticf t hat 6 s nMRLADEé&Emanc kesomi cs o
concepf(the idea that putting switches into blades and racks is more economical than using
external core switche$) and its two new RackSwitch offerings (the G8@®@ G8100)
designed tamplementits rackonomicview. What | find is thaBLADE® put-it-in-the-

rack strategy isalid and well conceived and will enable IT managers to save tefis
thousands of dollars in switch hardwgadleploymentand energgostsfor everyexternal

core switch they are able to avoid deploying. Further, IBbADE6 s new RackSwi t cl
designs to be highly innovative (especially when it comesrtibow designand energy
efficiency); highly integrated (especially when it comes tittiegration of disparate

network fabrics)highly-virtualizable (if there is such a wordnd extremely cost effective
(especially when compared to CISCO core switching options).

A Closer Look at Rackonomics
The fundamental concept of rackonomics isexiely straightforward. Tying scatait
blades, racks, and storage subsystems into expensive external networking switches is costly
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and inefficient. By linking servers into localized switches that reside inside blade and/or
rackenclosurs, IT buyers casave moneyy reducing acquisition costs, and by increasing
utilization by virtualizing network resourceOperational costs can be reduced through
automated network bandwidth provisionifas opposed to manual provisioning)
automated firmwarapdate dstributions and decreased energy costadller switches
drawless power drawthan larger, corewitchesd and, accordinglysmaller switches
generate less heand therefore require lessoling).

Simply stated, the #fr aeskhatplacing lowsadst, enargy effeignt, easily mpl y i d
managed and virtualized switches inside rack cabinets is more economical than continuing to buy
expensive core switches.

Are TheseRackonomics Claims True?

BLADE argues that using a rackonomics approadhe besand most economicalay to
scale networks #t serve blade and rack servefgd they claim that rackwitches have
distinct advantages over core switches in the areastodlization, cooling, and easx-
management. Eaaaim deservs closer scrutiny.

Cost Advantages?
There are many ways to measure cost advantages when comparing core switches to rack
switches. Some of these include comparing:

1 The hardware prices when purchasing the same number of@atained below)

1 The energy consnptionfheat dissipatiocharacteristics of each swit@xamined

belowy)

1 Deployment/cabling costs;

1 Service/maintenance costs; and,

T So oné

The Cost Claim

In this subsection, | examine raw hardware costs a core switch example | chose
C1 S Cefy poplar Catalyste502 The following(Chart 1)are three exaples of
pricing for this switch: 1) a 2:1versubscribed 10 Gb 56 port system; 2} hover
subscribed 10 Gb 112 port switch; and, 3) a-blacking, 1 Gb, 336 port switch.

Chart 18 Three Ciscd6509 Switch Configurations

2:1 Oversubscribed 10GL 56 ports

Part number Type Watts List U nits Extended

W3-CeE509-E Chassis a 9500 1 5 9.500

W3-5UPY20-3B Supervisor modul 202 28000 2 3 56,000

WS-X6708-105-3C 8 port 10GhE 444 37500 7 5 262500

WS-Ce509-E-FAMN Fan 5 495 2 ! 890

WS-CAC-5000WY Power supply 5000 2 5 10,000
total watts 36462 Total Price 5 338,990

5

watts ier inrt GG ier inrt G.053
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4:1 oversubscribed 10Gb 112 ports

Part number Type
W3-CeE509-E Chassis a 9500 1 5 9.500
V3-5720-10G-3C Supervisor modul 262 28000 2 ! 56.000
WS-X6716-105-3C 16 port 10GhE 457 47500 7 5 332500
WS-Ce509-E-FAMN Fan 5 495 2 ! 890
WS-CAC-6000WY Fower supply 5000 2 5 10000
total watts aTT3 Total Price 5 408,990
watts per port 34 per port & 3.652
Non-blocking 1G 336 ports
Part number Type List U nits
WS-CRE09-E Chassis 1] 9500 1 5 g.500
WS3-5UPY20-3B Supervisor modul 202 28000 2 3 56,000
WS-X6748-TX 48 port GhE 407 15000 7 5 105.000
WS-Ce509-E-FAM Fan 5 495 2 3 990
WS-CAC-4000W Power supply 5000 e 5 10.000
T otal total watts 3423 Total Price 5 181,490
watts per port 10 per port & 540
Source:Ci scods Global Price List (generally

Please note that the above prices are list prices. Resellers such as CDW generally discount
CISCO products somewhere in the 30% range for new cusi@mand more aggressively
for established enterprise customers and government buyers.

Now, compare the above prices (and discount them if you desire) to BLADE pricing for its rack switch

environments. BLADEG6s G80O0O0rsrofalc® Ethemiett cTHIS | i st s f «
REPRESENTS $114/PORT AT&IST CI SCO6s $540! And B& RD2EOSS G8100
ports of 10Gb EthernetHHE BLADE COSTH#88/PORT AT LI&T . Cl SCO6s $6, 503! And
that the CISCO switch is ovéstribed in this exampe probably carrying an average of 5Gb per
second per port. The BLADE product isbfaking with full bandwidth on every port.
Power Usage @mnparison
Chart 1 also contains power consumpl2i on dat a
watts for 48 ports, (or only 2.6 watts per p
its worst case is 66 watts perpour t her , BLADEOG6s 24 port 10gi g
port vs. 66 for the 2:1 blocking Cisco solution. Now consilist: in many parts of the
world some data centers just plain dondt hav
And also consider that more power use generates moré hessulting in the need to use
even more power to cool a data center environm@ne way to break this viscous cycle is
to not waste power in the first placeé
The raw hardware cost comparison showsBh#fDB s r ack switch approach i s
expensive than the comeitch approach. After considering this pricing daigpdars thaBLADB s f i r st

claim(signifi@nt hardware cost advantage) is wialyfied.
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Virtualization Advantages?

Virtualization refers to the pooling of resourc&ervers, storage, networks, applications,
databases, I/O and other information syst@@mponents can all be virtualized to create
largeresource pools. Unused, pooled resources can then be 8hamabling IT buyers
to get more utilization out of the equipment and software found in their information
systems environment.

In the case fonetwork virtualization, unused network bandwidth (network 1/0) can be
found and pooled and then be made available to applications that need that bandwidth.
By virtualizing network resources, two things happen:

1. Utilization rates increase as unusedteses are found and exploited (enabling IT
buyers to get better retuon-investment); and,

2. The cost of network switch acquisition drops for a certain amount of time because
IT buyers get better utilization out of existing switches (and can thus fotestal
purchase of additional switches).

Large core switchgss u c h aNexu8 708G héoss en at random from CI SCO06s
offering$ can virtualize I/@t the device level using wiRdSCO callgirtual device contextsAndrack
switctessuchaBLADBs new RackSwitch G8000 and G8300 can al s
clearly, device level differentiation does not create a major advarzagdtor

So why doe8LADE seem to think it has a virtualization advantage ovetrakred core
switches?

First, BLADE believes that by distributing virtualization to tteek/bladelevel, IT systems
administrators can gain better control opewer, cooling and space requiremernsy so
doing, IT systems administrators can byildrasyou-grow distributed switch
environmentyersus conventional centralized networking infrastructures that are more
expensive to provision and require an overhaul and rebuild of the data center network.

SecondBLADE believes that it has distinct compete edges in virtualization

management. To this en8ll. ADE offers two virtualizatiorfeature sets in their switeh
residentsoftware packages: SmartConnect and VMRe&adyoth of which simplify the
management of virtualized network and server resouraasartSonnect enables 1/0 to be
shared transparentlgi@ss a blael chassis or rack (core switcik® n 6t oper ate this
Additionally, SmartConnect can be used to improve fault tolerance by ensuring that
network connections are always available. Andlfip SmartConnect has been network
optimized to simplify network management for systems administradesanwhile,

VMReady is aunique software offering that enables network characteristics to accompany
virtual servers if they are moved from one locatmmanothelthis process is known as

virtual mobility).

I found no directly equival ent Smartheseoespeatssct or VMRe
BLADE with its rack switches, does have an edge over
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Cooling Advantage®

Core switches are very dendeand with power supplies that deliver up to 6000 Watts of

power to core switch components, core switches can become verjii®same

argument, however, can also be applied to rack switches when corgsitietinack

switches can sit inside very dense rack or blade server configurtitadredso generate
substantiahmount otheat So where arBLADE6 s advant ages when it co
coolingheat dissipation?

BLADE rack switches havievo distinctadvantages irairflow/heat dissipation compared to
both traditional rack switch designs as well as to core switchesse advantages are
manifest in a unique, patepending airflow design; and in advantages that can be gained
by exploiting water coolingtahe rack or blade level.

With respect to airflow/heat dissipatidBl . ADE has designed an innovative new approach
to circulating air over its rack switcheblost rack switches have been designsith

airflow that flows in theoppositedirection ofsewer airflow (left side of Figure 1 belowd
generating a condition known &ish o t .| Thesephstdoops actually servanorease
cooling requirementBy drawing warm air over already hot blade or rack servers (see
Figure 1).BLADEG s R a c k S wis aredesigpenb ardwicod air from the front of
the rack or blade cabin@ight side of Figurel below)d enablingfront-to-back airflow

that allows for cool aisles and hot ais{asnore energy efficient approach to heat
dissipation).

Figure 18 Hot Looping vs. Fronito-back Heat Dissipation

Hot Air

Hot Air RackSwitch
Pre-hegted Air Hot Air
ﬁ ﬁ
Hot Looping Front-to-Back

Source: Blade Network Technologié€s April, 2008

With respect to airflovheat dissipation advantages over core switches, core switches are
not watercooled. Btimany blade and rack cabinets are now being manufactured to
support water coolingWater has a thermal conductivity of 0.6062; air is only 0.262
(making water almost three times more efficient than air for removing heat).
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By taking advantage oatercoolingin the blade or rack systems in which they are instedlelhased
switcheshavea huge cooling/heat dissipation advantage over air cooled, centralized core switches.

BLADE adds one final point to consider when comparing RackSwitch power cotisomp
vs. core switch power consumption. Accordind3tcADE, RackSwitch products consume
just six watts per 10 GE port compared wdtwatts per 10 GE port for conventional
chassishased switches.

If this is true, core switches are using more thantthre¢he powed and therefore require three times
the cooling as compared t@ack switchs!

Ease of ManagemeAivantages?

BLADE6s claim that its rack switches are easi e
Manager blade management software. Blatetbny Manager provides atd center

view of where 1/O resources are, and allows IT managers and administrators to provision

that 100). Further, IT managers and administrators can use Blade Harmony manager to

update the software/firmware thfousands a$witcheswith a single mouse click. And

finally, BladeHarmony Manager can be integrated easily uddedettPackard (HP)

OpenView and IBM Tivolimanagement environments.

BLADE also argues that the management of networking environments will become even
easier in the future as network fabrics converBeADE is working toward creating

lossless Ethernet environment that will sup@ohverged Enhanced Ethernet (CEEEE

is an enhanced version of Ethernet for data cethiatadds flow control and congésn
notification across multiple lanes of higlerformance data and storage traffic on a single,
unified Ethernet fabridt will someday enable several different network fabrics to be
managed in a consistent fashidnincluding IP SAN (NAS, iSCSI) and Bre Channel

over Ethernet (FCoE)

In addition to its CEE effort8LADE continues to work on reducing latency (in order to
improve performance in higherformance computing (HPC) environmégnts reducing
power requirements by building products with feweore efficient components; and on
lowering overall cost using single atta@iC/Adapter) for serverandstorage

ACloser Look aBLADE6 s New RackSwitch Product offerings
BLADE6s new rack switch PRackosditchc@300a&é/s50Ggns i ncl ud
Ethernetswitch) and theRackSwitch G810Qa 10G Ethernet Switgh These switches and

their characteristics are illustrated in Figure 2 (next page).

Along with the cost, virtualization, and cooling advantages described earlier in this report,
BLADEOG s Rwatch pr8ducts also feature:

1 ALo s s | e svhEch isregui@d to carry Fibre Channel over Ethernet (FCoE)
storage traffic across Ethernet networks based on the emerging standards for
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