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e-appliancese-appliances
!! today they are PCs,today they are PCs, PDAs PDAs,,

cellular phones and pagerscellular phones and pagers
!! tomorrow they are anythingtomorrow they are anything

and everything that can holdand everything that can hold
a small and increasinglya small and increasingly
much smaller microchipmuch smaller microchip
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!! any asset that can beany asset that can be
turned into a service forturned into a service for
delivery over the net todelivery over the net to
drive profit, create revenuedrive profit, create revenue
or generate efficiencyor generate efficiency

e-servicese-services
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!! necessary to support millionsnecessary to support millions
and millions of transactionsand millions of transactions
and appliancesand appliances

!! ushering in the new ageushering in the new age
internet data centerinternet data center

always onalways on
infrastructureinfrastructure
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ethernetethernet everywhere everywhere

today’s
data center

56K
DSL

cable

telephony
(VoIP)

"" 1990’s:1990’s: the dominant LAN the dominant LAN
"" late 1990’s:late 1990’s: switched LAN switched LAN

## no protocol related distance limitsno protocol related distance limits
## 10/100/1000Mbps + 10 Gig in 200210/100/1000Mbps + 10 Gig in 2002

"" today:today:
virtually all traffic beginsvirtually all traffic begins
and/orand/or ends  ends as anas an Ethernet Ethernet
frame frame with anwith an IP header IP header

"" today: today: ethernetethernet LANs LANs
connect to connect to WANsWANs with with
routersrouters

"" today: today: key innovationskey innovations
enable the impossible:enable the impossible:
eliminate the WAN andeliminate the WAN and
build a global LAN …build a global LAN …
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ethernetethernet everywhere everywhere

gigabit gigabit ethernetethernet is already is already
being deployed in being deployed in MAN’sMAN’s
by new service providersby new service providers

such as such as Yipes Yipes andand
TelseonTelseon

the price is about $1000the price is about $1000
per 100 Mbps ofper 100 Mbps of

bandwidth per month --bandwidth per month --
about about 200 times the200 times the

price/performanceprice/performance of of
conventionalconventional
T1/E1 lines !!T1/E1 lines !!
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evolution of storageevolution of storage

increased efficiency and productivityincreased efficiency and productivity

e

SCSI orSCSI or
FCFCserversservers

disc’s or array’sdisc’s or array’s

ethernetethernet
networknetwork

server centricserver centric
(direct attach)(direct attach)

non-proprietary
host-managed

• inefficient
• economic
• simple
• private

non-proprietarynon-proprietary
host-managedhost-managed

•• inefficientinefficient
•• economiceconomic
•• simplesimple
•• privateprivate

storage centricstorage centric
(consolidated, SAN, NAS)(consolidated, SAN, NAS)

e

fibrefibre
channelchannel

SANSAN
serversservers

array’sarray’s

ethernetethernet
networknetwork

fc

ethernetethernet
networknetwork

serversservers

filefile
serversservers“NAS“NAS

head”head”

e

clientsclients
workgroupworkgroup

NASNAS

filesfiles
NFS/CIFSNFS/CIFS

serversservers

ethernetethernet
networknetwork

storagestorage
systemsystem

fibrefibre
channelchannel

(SCSI, ESCON)(SCSI, ESCON)

e

fc blocksblocks

managed proprietary storage
• more efficient
• complex
• more scalable
• shared

managed proprietary storagemanaged proprietary storage
•• more efficientmore efficient
•• complexcomplex
•• more scalablemore scalable
•• sharedshared

ethernetethernet
unifiedunified
fabricfabricdy
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e-MANe-MAN

network & servicenetwork & service
centriccentric

non-proprietary
managed services

• very efficient
• low COO
• automated
• highly scalable
• globally shared

non-proprietarynon-proprietary
managed servicesmanaged services

•• very efficientvery efficient
•• low COOlow COO
•• automatedautomated
•• highly scalablehighly scalable
•• globally sharedglobally shared
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ethernetethernet everywhere everywhere

the IETF is already wellthe IETF is already well
along in creating a newalong in creating a new

standard called iSCSI thatstandard called iSCSI that
will catapult will catapult ethernetethernet

forward as a networkingforward as a networking
technology for all typestechnology for all types

of storageof storage

we call it we call it SoE SoE or Storageor Storage
over Ethernetover Ethernet
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SoESoE
solution frameworksolution framework

NT
iSCSI / TOE

Linux
iSCSI / TOE

HP-UX
iSCSI / TOE

Solaris
iSCSI / TOE

Gig EGig E

SoE design centerSoE design center

template solutionstemplate solutions
•• enterpriseenterprise
•• iDCiDC

SoESoE makes makes
storage simplestorage simple

!!storagestorage that’s plug-and- that’s plug-and-
play the play the ethernetethernet way … way …
easyeasy

!!storagestorage that’s linked that’s linked
with one intelligentwith one intelligent
ethernetethernet  fabric …fabric …
expandableexpandable

!!storagestorage that extends that extends
and grows with and grows with ethernetethernet
… … everywhereeverywhere

ext drives (jbod)

mgmt server

mgmt
client

100/100/
Gig EGig E

tape library

100/100/
Gig EGig E

100/100/
Gig EGig E

iSCSI

iSCSI

internal drives

iSCSI / TOE

NAS head

backup controller

e-MANe-MAN
e-WANe-WAN

e-Internete-Internet
array controller

e-storagee-storage
easy, expandable,easy, expandable,

everywhere, etherneteverywhere, ethernet

e2 fabric



storage:storage:
networking's killer appnetworking's killer app

!! high bandwidthhigh bandwidth
requirements requirements (10 (10 gigEgigE))

!! scalability is key inscalability is key in
with rapidly expandingwith rapidly expanding
storage requirementsstorage requirements

!! quality of service withquality of service with
low latencylow latency

!! high availability /high availability /
transparencytransparency

!! load balancing /load balancing /
adaptive provisioningadaptive provisioning

SoESoE
solution frameworksolution framework

NT
iSCSI / TOE

Linux
iSCSI / TOE

HP-UX
iSCSI / TOE

Solaris
iSCSI / TOE

Gig EGig E

SoE design centerSoE design center

template solutionstemplate solutions
•• enterpriseenterprise
•• iDCiDC

ext drives (jbod)

mgmt server

mgmt
client

100/100/
Gig EGig E

tape library

100/100/
Gig EGig E

100/100/
Gig EGig E

iSCSI

iSCSI

internal drives

iSCSI / TOE

NAS head

backup controller

e-MANe-MAN
e-WANe-WAN

e-Internete-Internet
array controller
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Internet Data Center
(iDC) unified fabric

Internet Data Center
(iDC) unified fabric

unified fabric
utility

storage
utility

integrated system mgmt

processing
utility

56K
DSL

cable

telephony
(VoIP)

ee22

ethernetethernet everywhere everywhere

SoE SoE will enable a unifiedwill enable a unified
switching fabric that willswitching fabric that will

combine processingcombine processing
pools and storage poolspools and storage pools

with a single networkwith a single network
technology --technology --

ethernetethernet
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!! a new a new systemsystem for the for the
internet ageinternet age

!! unprecedentedunprecedented
flexibility, scalabilityflexibility, scalability
& availability& availability

!! always-onalways-on
infrastructure forinfrastructure for
trillions of  e-servicetrillions of  e-service
transactionstransactions

new age internetnew age internet
data center - iDCdata center - iDC
displacing old-worlddisplacing old-world

computing models withcomputing models with
utility computing modelsutility computing models
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access
tier

web
tier

application
tier

database
tier

internet

edge routers

routing
switchesauthentication, DNS,

intrusion detect, VPN
web cache 1st level firewall

2nd level firewall

load balancing
switches

web 
servers

web page storage
(NAS)

database
SQL servers

storage area
network
(SAN)

application
servers

files
(NAS)

switches

switches

today, a telco DSL, T1,T3, ATM, Sonet infrastructure

!! four tiersfour tiers
!! customize bottom 3customize bottom 3
!! implement many timesimplement many times

!! per customerper customer
!! per serviceper service

!! unmet needsunmet needs
!! rapid deploymentrapid deployment
!! rapid reconfigurationrapid reconfiguration
!! rapid adjustment torapid adjustment to

loadload
!! always-onalways-on

today’s internettoday’s internet
data centerdata center
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opportunities foropportunities for
innovations ininnovations in

storagestorage
accessaccess
tiertier

webweb
tiertier

applicationapplication
tiertier

databasedatabase
tiertier

internetinternet

edge routersedge routers

routingrouting
switchesswitchesauthentication, DNS,authentication, DNS,

intrusion detect, VPNintrusion detect, VPN
web cacheweb cache 1st level firewall1st level firewall

2nd level firewall2nd level firewall

load balancingload balancing
switchesswitches

web web 
serversservers

web page storageweb page storage
(NAS)(NAS)

databasedatabase
SQL serversSQL servers

storage areastorage area
networknetwork
(SAN)(SAN)

applicationapplication
serversservers

filesfiles
(NAS)(NAS)

switchesswitches

switchesswitches

today, atoday, a telco telco DSL, T1,T3, ATM,  DSL, T1,T3, ATM, Sonet Sonet infrastructureinfrastructure

•• disaggregated anddisaggregated and
isolatedisolated

•• multiple fabrics andmultiple fabrics and
pools of storagepools of storage

•• limited by physicallimited by physical
and logical isolationand logical isolation

•• scalabilityscalability
•• flexibilityflexibility
•• redundancyredundancy
•• deploymentdeployment
•• managementmanagement
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web web 
serversservers

web page storageweb page storage
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SQL serversSQL servers

storage areastorage area
networknetwork
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applicationapplication
serversservers

filesfiles
(NAS)(NAS)
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switchesswitches

today, atoday, a telco telco DSL, T1,T3, ATM,  DSL, T1,T3, ATM, Sonet Sonet infrastructureinfrastructureopportunities foropportunities for
innovations ininnovations in
switch fabricswitch fabric

•• multiple fabricsmultiple fabrics
•• security concerns:security concerns:

lack understanding oflack understanding of
traffic managementtraffic management

•• bandwidth concerns:bandwidth concerns:
no instrumentationno instrumentation

•• redundancyredundancy
•• expensiveexpensive
•• difficult to managedifficult to manage
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opportunities foropportunities for
innovation ininnovation in
processingprocessing

accessaccess
tiertier

webweb
tiertier

applicationapplication
tiertier

databasedatabase
tiertier

internetinternet

edge routersedge routers

routingrouting
switchesswitchesauthentication, DNS,authentication, DNS,

intrusion detect, VPNintrusion detect, VPN
web cacheweb cache 1st level firewall1st level firewall

2nd level firewall2nd level firewall

load balancingload balancing
switchesswitches

web web 
serversservers

web page storageweb page storage
(NAS)(NAS)

databasedatabase
SQL serversSQL servers

storage areastorage area
networknetwork
(SAN)(SAN)

applicationapplication
serversservers

filesfiles
(NAS)(NAS)

switchesswitches

switchesswitches

•• “hardwired” & dedicated“hardwired” & dedicated
•• error-prone manualerror-prone manual

provisioningprovisioning
•• requires physical accessrequires physical access
•• configure each processorconfigure each processor

independentlyindependently
•• rapid redeployment notrapid redeployment not

possiblepossible
•• adding new resources isadding new resources is

slow and labor intensiveslow and labor intensive
(not dynamic)(not dynamic)

today, atoday, a telco telco DSL, T1,T3, ATM,  DSL, T1,T3, ATM, Sonet Sonet infrastructureinfrastructure
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new age internet data center - iDCnew age internet data center - iDC

unified fabric
utility

processing
utility

storage
utility

integrated systems mgmtintegrated systems mgmt

Internet
(optical/ethernet/IP fabric)

1-10 GbE optical pipes1-10 GbE optical pipes

xSP private LAN
(ethernet/IP fabric)

      access tier      access tier      access tier

web
tier

webweb
tiertier

apps
tier

appsapps
tiertier

data
tier

datadata
tiertier

per customer or service,per customer or service,
dynamically configured todynamically configured to

expand and contractexpand and contract
available service levelsavailable service levels

based on demandbased on demand

web
tier

webweb
tiertier

apps
tier

appsapps
tiertier

data
tier

datadata
tiertier

web
tier

webweb
tiertier

apps
tier

appsapps
tiertier

data
tier

datadata
tiertier

e-mail, b2b, b2c, webe-mail, b2b, b2c, web
hosting, apps-on-tap, e-hosting, apps-on-tap, e-

services, storage backupservices, storage backup
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•• increaseincrease
flexibility andflexibility and
improved time toimproved time to
revenuerevenue

•• cut operationalcut operational
costcost

•• enable newenable new
services revenueservices revenue

•• guaranteedguaranteed
capacitycapacity

•• integratedintegrated
securitysecurity



iDC processing utilityiDC processing utility

storagestorage
utilitiesutilities

InternetInternet

xSP OpsxSP Ops

fabricfabric
utilityutility

integrated systems managementintegrated systems managementintegrated systems management

access tieraccess tieraccess tier

multiplemultiple
instantiationsinstantiations

servicesservices

web tierweb tierweb tier

application
tier

applicationapplication
tiertier

data tierdata tierdata tier

                                                                                                              

processor 1processor 1

processor nprocessor n
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emergingemerging
alternatives inalternatives in

processingprocessing
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!! high densityhigh density
!! integrated networkingintegrated networking
!! integrated managementintegrated management

environmentenvironment

“proprietary” blade-“proprietary” blade-
based serversbased servers

!! similar to abovesimilar to above
!! uses uses Infiniband Infiniband I/O andI/O and

switchingswitching
!! TCP/IP Ethernet to theTCP/IP Ethernet to the

data centerdata center

Infiniband Infiniband blade-basedblade-based
servers and clustersservers and clusters



iDC storage utilityiDC storage utility

integrated systems managementintegrated systems managementintegrated systems management

InternetInternet
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bootboot

copyrighted material -- do not duplicate or distribute in hardcopy or e-mail form without written permission from hp



iDC fabric utilityiDC fabric utility
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fabric characteristics
• traffic aware managed interconnect

• allows optimization of inter-switch mesh
• extended RMON sampling understands

end-to-end cross fabric traffic
• dynamically eliminates any potential

bottlenecks
• scales to very large fabrics

• uses layer 2/3 class ethernet switches
• programmable cross connect creates high

available load balancing mesh
• 12 switch mesh using alpha chassis

provides up to 336 gig E ports to the edge
• virtual non-blocking logically

partitioned fabric
• fully packet switched “virtual wiring system”
• VLANs provide virtual secure domains
• programmatically creates vertical tier-to-tier

paths and horizontal processor-to-storage
paths

• vertical & horizontal can be configured as
“separate” fabrics (no shared traffic) buy
designating edge switches as vertical or
horizontal connection points for physical wiring

• and implementing processor switches with
vertical and horizontal roles -- see processor
utility implementation

fabric characteristicsfabric characteristics
•• traffic aware managed interconnecttraffic aware managed interconnect

•• allows optimization of inter-switch meshallows optimization of inter-switch mesh
•• extended RMON sampling understandsextended RMON sampling understands

end-to-end cross fabric trafficend-to-end cross fabric traffic
•• dynamically eliminates any potentialdynamically eliminates any potential

bottlenecksbottlenecks
•• scales to very large fabricsscales to very large fabrics

•• uses layer 2/3 class ethernet switchesuses layer 2/3 class ethernet switches
•• programmable cross connect creates highprogrammable cross connect creates high

available load balancing meshavailable load balancing mesh
•• 12 switch mesh using alpha chassis12 switch mesh using alpha chassis

provides up to 336 gig E ports to the edgeprovides up to 336 gig E ports to the edge
•• virtual non-blockingvirtual non-blocking logically logically

partitioned fabricpartitioned fabric
•• fully packet switched “virtual wiring system”fully packet switched “virtual wiring system”
•• VLANsVLANs provide virtual secure domains provide virtual secure domains
•• programmatically creates programmatically creates vertical vertical tier-to-tiertier-to-tier

paths and paths and horizontalhorizontal processor-to-storage processor-to-storage
pathspaths

•• vertical & horizontal can be configured asvertical & horizontal can be configured as
“separate” fabrics (no shared traffic) buy“separate” fabrics (no shared traffic) buy
designating edge switches as vertical ordesignating edge switches as vertical or
horizontal connection points for physical wiringhorizontal connection points for physical wiring

•• and implementing processor switches withand implementing processor switches with
vertical and horizontal roles -- see processorvertical and horizontal roles -- see processor
utility implementationutility implementation
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you should be able to
quickly ignite a scalable,
robust service when your

business requires it

ignite the servicechoose service levels
and allocate resources

define the service

1 3load balancer

web web web

app/db

firewall

2
data base tier

application tier

web tier

processor subunit 10

storage
subunit 12

access tier John Sm ith
Apps-on-Tap



iDC infrastructure on demand managementiDC infrastructure on demand management
InternetInternet

xSP OpsxSP Ops

processorprocessor
utilityutility fabric                    utilityfabric                    utility storagestorage

utilityutility

device mgmt

traffic mgmt

security mgmt

configuration

infrastructure oninfrastructure on
demand managementdemand management
(iDC system console)(iDC system console)

•• applications resideapplications reside
on “managementon “management
processors”processors”

•• collected datacollected data
resides on theresides on the
management datamanagement data
basebase

•• applicationapplication
integration viaintegration via
configuration shellconfiguration shell

•• point-and-clickpoint-and-click

data base tier

application tier

web tier

processor subunit 10

storage subunit 12

access tier

Util ization

file
service

boot boot

file
service

volum e
service

boot boot boot

boot

John Sm ith
Apps-on-Tap

VLAN 35

VLAN 34

VLAN 33

access tieraccess tieraccess tier

multiplemultiple
instantiationsinstantiations

servicesservices

web tierweb tierweb tier

application
tier

applicationapplication
tiertier

data tierdata tierdata tier
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tier

iDC “virtual wiring” systemiDC “virtual wiring” system

integrated service management (ISM)integrated service management (ISM)integrated service management (ISM)
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