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Chaos in the Enterprise . . .
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(1) Scales poorly   (2) Difficult to manage (3) Reliability is questionable  (4) Management costs out of control
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Data Center Automation Targets

Servers 
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Scale Out (Clustered Blade Servers)

Large SMP
Parallel Sysplex
Dynamic LPAR 
SW Provisioning/VMWare
IBM: i890/p690/z990
SUN: SunFire 4800,12K

Rack Clusters
High Availability/
Hi Perform.Clusters
-Linux/AIX/Solaris Clusters
- HPC Clusters
DELL: PowerEdge 6650
ORACLE: 9iRAC/PE6650

Blade Servers
High Density Rack Mount
-Highly Integrated Dense FF
-Rapid Deployment, Flex Architect. 
-RLX: 300i, 800i, HP: 40b, p
-FUJITSU: BX300, DELL:1655 
IBM: HS20,40,JS20 Sun:100 s,x
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3 Tier Computing Infrastructure

Uniform and ubiquitous physical 
Connectivity – “Wire Once”

Any user to any server via the 
Internet
Any server to any server via the LAN
Any sever to any storage via the SAN

Dynamic Logical Binding of…
…server network identify
…server OS version
…server application assignment
…application data volumes

Resulting in 
Application Mobility across servers
Data mobility across storage

Application
End-Users

Network Services:
Web Servers, 

Firewalls,
Load balancers

Application Services:
Application Servers & 

Database Servers

Storage

Internet

LAN

SAN
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Quadrics,
Myrinet,
InfiniBand,
Ethernet IP,
Ethernet IP w/TOE,
Ethernet IP w/TOE+RDMA,
Microsoft Chimney

SNMP,
IETF/ 
CIM,

SMI-S,
SMASH.

SCSI,
Fiber Channel,
iSCSI

Ethernet,
Wi-Fi.Network Fabric

System
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ATA, SCSI, 
SATA, SAS

NexGen Architecture
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End to End Internet

Web

Web

Web

Web

Web

Web

Web

Web

Data CenterApplicationsEdge

Directory Security Policy Management

Software OS Platform

AppApp

AppApp

AppApp

AppApp

DBDB

DBDB

DBDB

IP Storage Network

FC SAN IP SAN NAS NAS

Internet
Core
Optical

Edge 

HA, Secure Data Center
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Market Segments by Applications

*IOs per sesond  for a required response time ( ms)
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Scientific ComputingScientific Computing

ImagingImaging

HPCHPCHPC

TPC

HPCHPC
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TPC’s priority - High Availability & Syst Cost

S/390
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IBM 
Propl
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Sun-Solaris
HP-UX
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Prop.
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Downtime
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System Availability
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0.1 101 100
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Syst

Price

$100 K 
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z/390

z/390
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Clustered
UNIX
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Data rate & capacity 

Throughput : : DSL/Cable

100+ Teraflops

Throughput = 100 GB/s

Rendering (Texture & Polygons)

Throughput = 1.2 GB/s

EntertainmentEntertainment
Audio/Video On DemandAudio/Video On Demand

High Performance High Performance 
ComputingComputing

Commercial Commercial 
VisualizationVisualization

BioInformaticsBioInformatics DecisionDecision
Support  SystSupport  Syst
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HPC: Going from Academia to Wall St to Hollywood
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Blades Servers - Infrastructure
Midplane

W/Connectors
To Blades & Back

Modules

Storage: IP NAS or FC SAN 
Switch

Management Modules Remote Mgmt+KVM over IP

Cooling N+1Fans/Cooling Modules
Power: N+1Power Supplies

Networking: Gbit Ethernet Switches

Blade
Control
Panel 

Processor Blades
(6-24 typically)

Memory
DDR w
ECC

Gbit
Ethernet

I/FSystems
Monitor
Module

Micro-
Processors

USB Ports, 
CD/Floppy I/F 

© 2003 Source: IMEX Research

~ GbE Switch supports
Trunking/Port Aggregation
Flow Control
QoS Packet Prioritization
SNMP/RMON
IGMP/BOOTP/TFTP
……
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Blades - TCO Savings & ROI
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67% 

46%

25% 

Blade Servers Rack Servers 

3 Year TCO Savings 
Rack vs. Blade Servers

OPEX
Staff/

Support
25%Maintenance/

Downtime
54%

Facilities/
Power
21%

CAPEX

Servers
46%

SW
Infrastructure

22%

Storage 
Infrastructure

13%

Networking
19%

TCO Savings in..

Data: IMEX Research 2004
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Management – Blade Servers

80%

2020%%

Ultra-dense HW
• Density
• Power Consumption
• Cable Management

Management
• Platforms integration:

Hardware
Software
Network
Management

• Scalability
• Security
• Manageability
• Lowest TCO

80
 %

20
 %
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Blade Server Management Software

VirtualizationVirtualization

ProvisioningProvisioning

AutomationAutomation

Allocates, Monitors, 
and Meters the Usage 
of Pooled Resources

Provisions the Resources 
Required to Deliver a 
Business Service

Automatically Maintains 
Application Service 
Level Objectives
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Blade Server Management Software

Rack Mgmt 

Enterprise Mgmt SW
(HPOV,IBM Tivoli, BMC Patrol,Sun MC..)

Chassis Mgmt 

Blade 
Mgmt 

Blades

Chassis

Rack

Backplane
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Shared ModulesShared Modules
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State of Interconnect Fabrics

Bandwidth/link

100 Mb/sec 1Gb/sec 10 Gb/sec

EHERNET - LAN/SAN/MAN/WAN

IB - CLUSTER

SMP/NUMA

SGI

Synfinity-1

Myrinet
Servernet

ATM

GbEFE

IBM/SP

T3E

10 us

100 us

1 ms

1us

MPP

Dolphin

Scali

Quadrics Mellanox

Latency/hop

FJ/Synfinity
10GbE
w/RDMA

GbE
w/TOE

GbE
w/RDMA
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2003 2004 2005 2006 2007 2008

U
ni

ts
 (K

)

Blades
Rackmounts
Pedestals

Industry Standard Servers Market (x86 based)
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Blade Servers Market Opportunity

2003 2004 2005 2006 2007 2008
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 WW Blade Servers 
Market Opportunity
          (cum 2004-2008)                

Revenues ~ $24 Billion
Units ~ 9 Million
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US Market - SBC & xTCA Revenues
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cPCI SBC 

xTCA Blades

iSCSI on roadmap of  storage vendors
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ATCA Server Blades Forecast

2004 2005 2006 2007 2008

Signaling

Core

Edge

Access 

IP Telecom Server Blades
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Blade Servers: Vendor Positioning Index
(As of  Jan.2005 - See IMEX Blade Servers Report 2005 for new data & indexing metrics)
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Blade Servers – Low Cost Suppliesr?

Tatungt

3Up Syst

Hitachi

TatungMitac
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Enterprise 
Data 

Center

Departmental Small 
Medium Business

(SMB/SME)

Workgroup

Desktop SOHO and Mobile

Existing Deployed 
Storage Networks 
(Block and File) 
Scalability

“SAN in a Can” 
(Block & File) 
Simplified Use and 
Install

Low Cost    
Min. Features 
Easy to Use 
Self-Installable 

Performance and capacity alone are no longer distinguishers 
attributes between enterprise and distributed storage

NAS
File    

(NFS & 
CIFS)

Convergence

M
ulti-Protocol 

& Interface

Storage Market Requirements

IP SAN 
(Block or File) 
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FC SAN,
IP SAN (Block)
(FCP & FICON)
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iSCSI on roadmap of  storage vendors
C

O
S

T

SERVICE LEVEL

High EndHigh End
FC & iSCSIFC & iSCSI

MidMid--TierTier
NAS & iSCSINAS & iSCSI

MidMid--TierTier
FC & iSCSIFC & iSCSI

EntryEntry
FC & iSCSIFC & iSCSI

SAN
(Fibre 

Channel)
NAS

(IP)
iSCSI

(IP)

•iSCSI delivers low-cost Networked Storage
–Higher availability,Increased usage

–Centralized management,Storage functionality
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Enterprise Market is now cost conscious
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The iSCSI SAN

To Other LANs,
Servers or IP SANs

Ethernet Header CRCIP TCP DATA

Client requests data from App Server

Ethernet                                                        CRC
Header      IP

TCP iSCSI SCSI DATA

iSCSI-equipped App Server (“initiator”) 
requests data from an iSCSI storage (“target”)

Storage Arrays
(iSCSI Target)

Application & 
DB Servers

(iSCSI Initiator)

Client 
Workstations

SAN 
GigE

Switches

LAN
Ethernet 
Switches
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Ethernet - TCP + iSCSI Offload Engines

Ethernet
IP

TCP
iSCSI

SCSI Device Driver
Volume Manager

File System

Typical 1GbE NIC

Ethernet

IP

TCP

iSCSI

SCSI Device Driver

Volume Manager
File System

Ethernet
IP

TCP
iSCSI

SCSI Device Driver
Volume Manager

File System
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t
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Host CPU

HBA Hardware

HBA Firmware
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Future: IP Storage Management on a chip

Host Services Integration Storage
Provisioning 
Layer

IP SAN 
Management 
Layer

Appliance 
Service 
Layer

File system monitoring

IP SAN Management
Management

Console
Management of 

iSCSI HBAs
MultiPath IO Supp 

and Failover
Security 

(iSNS, CHAP, SRP)

Virtualization             Mirroring Snapshot Fail-Over

iSCSI Target Management
LVM, Error Handling, SCSI Daemon, API Interoperability

HW Acceleration: TOE, iSCSI Offload, IPsec

Storage provisioning Win, LINUX, Solaris
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Go-to-market: Channels of Distribution

Industry Structure

Channels of Distribution
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Major Players in Infrastructure Convergence

StorageNetworks

Servers
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Potential for Blades - Everywhere

InternetISP

Core
Optical

Networking
Edge 

Access ISP

ISP
ISP

ISP

ISP

Enterprise

IntrDet

IntrDet

IntrDet

IntrDet

xSP

DBServersApp.Servers

VPN

IntrDet

Supplier/Partner

IntrDet

Remote Office

Home Networks

56K DSL

Cable Modem

MP3  VOD

Wireless Cellular

WebServices
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Storage         
Sub Systems

Application & 
DB Servers

Clients

SAN

LAN Ntwk  
Mgmt WS

Storage 
Mgmt WS

Mgmt     
WS

Intelligent 
Uniform            
IP-based 

Infrastructure 

Present Data Center Infrastructue Future Infrastructue

Holy Grail - Future Intelligent IP Infrastructure 
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Emerging IP Based Infrastructure

Networks

Storage

Virtualization
Provisioning
Automation

Servers

Telecom
IP

Infrastructure
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