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AgendaAgenda
!! IntroductionIntroduction
!! DataCentre DataCentre Platform ComponentsPlatform Components

!! ServersServers
!! SAN & StorageSAN & Storage
!! Windows 2000Windows 2000

!! Application ScenariosApplication Scenarios
!! Recommended ServicesRecommended Services
!! Q & AQ & A



What’s a What’s a DataCentre DataCentre ??

!! Consolidated IT InfrastructureConsolidated IT Infrastructure
!! InfocentreInfocentre
!! Performance ProviderPerformance Provider

!! OnLineOnLine & Batch transaction processing & Batch transaction processing
!! Data MiningData Mining
!! Information Management & ProtectionInformation Management & Protection
!! Scalable Connectivity through serverScalable Connectivity through server

farmsfarms
!! Hosted Services Hosted Services DataStoreDataStore



What’s required in a What’s required in a DataCentre DataCentre ??

!! Scalable transaction capacityScalable transaction capacity
!! Very Large DB capacityVery Large DB capacity
!! High speed expandable connectivityHigh speed expandable connectivity
!! Redundancy in IT architectureRedundancy in IT architecture
!! IT ManagementIT Management
!! Dynamic load balancingDynamic load balancing
!! Service Level Management processesService Level Management processes



HPHP
NetServersNetServers
for thefor the
DataCentreDataCentre

Reliable ScalabilityReliable Scalability
for the Enterprise Datacenterfor the Enterprise Datacenter

66



HP HP NetServersNetServers
DataCentresDataCentres using 6-way and 8-Way using 6-way and 8-Way

• Enterprise
Resource
Planning
• Online

Transaction
Processing

• E-Business

• Decision Support
Systems

• Data Marts
• Databases

• Collaboration
• Messaging
Consolidation

Efficient Control of
Messaging

Consolidation

Blending Intel-Based
Costs with RISC-Based

Performance

Scalable Power
for Growing
Datacenters

Reliability & Scalability

Reliability & Scalability     
Power &

 Contro
l

    
Power &

 Contro
l
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HP’s Intel-Based 6 & 8-Way Solutions
Designed for Reliability through

World-Class Services

HP and Intel’s Relationship
Standards-Based Co-Development of

Enterprise-Class Technology

HP NetServerHP NetServer
Why 6 & 8-Way from HP?Why 6 & 8-Way from HP?

Delivery
Services

Support
Services

High Availability
Services

Implementation
Services

HP NetServer
LXr 8500

IA-64

32-Bit PCI

IPMI

Profusion
Architecture

EPIC

64-Bit
PCI



HP NetServer RangeHP NetServer Range

LC 200

LH 3000CorporateCorporate
L-SeriesL-Series

Rack-OptimizedRack-Optimized

CorporateCorporate
L-SeriesL-Series
PedestalPedestal

CorporateCorporate
L-SeriesL-Series
RackableRackable

LPrLPr

LC 2000LC 2000

LH 3000LH 3000

LH 3000rLH 3000r

LXr 8500LXr 8500

LC 2000rLC 2000r

LH 4LH 4

LH 4rLH 4r

“Highest“Highest
PerformancePerformance
Density inDensity in
the Industry.”the Industry.”

LT 6000rLT 6000r

LH 6000LH 6000

LH 6000rLH 6000r

New!New!

New!New!

UnprecedentedUnprecedented
Value in a HighValue in a High
PerformancePerformance
EnterpriseEnterprise
ServerServer

New!New!



hp netserver = enterprise

HP HP NetServersNetServers
User Value PropositionUser Value Proposition

!! Providing scalable, fast solutionsProviding scalable, fast solutions
for enterprise resource planning,for enterprise resource planning,
data marts or decision supportdata marts or decision support
systemssystems

!! Leveraging enterprise expertise toLeveraging enterprise expertise to
deploy and support mission criticaldeploy and support mission critical
computing environmentscomputing environments
!! HP Select Express and RacksHP Select Express and Racks

ExpressExpress
!! HP Implementation ServicesHP Implementation Services
!! HP High AvailabilityHP High Availability

ObservatoryObservatory
!! HP Fault NotifierHP Fault Notifier
!! HP SureStore One ButtonHP SureStore One Button

Disaster RecoveryDisaster Recovery
!! HP Mission Critical Services &HP Mission Critical Services &

SupportSupport

hp netserver = performance



HP Select Express & Racks Express              
Mission Critical Services and Support Offerings          

HP Implementation Services        
HP Flexible Warranties       

Camp Four: Services       
Integration with Enterprise Management Solutions

Camp Three: Software
HP TopTools for Servers

HP OpenView ManageX/SE

Camp Two: Hardware
Hot-Swap, Redundant Components
Pre-Failure Alerting for Components

HP One Button Disaster Recovery
Portfolio of Clustering Solutions

HP TopTools Remote Control Card

Rack-Optimized, In-Box Upgrade Kit  

Base Camp One: System Design     
HP Balanced Performance Architecture  

HP HP NetServersNetServers
Scaling Enterprise-ClassScaling Enterprise-Class
Reliability for DatacentersReliability for Datacenters



!! The world’s first The world’s first hardware-basedhardware-based
One Button Disaster RecoveryOne Button Disaster Recovery
tape backup solutiontape backup solution

!! “The most reliable way to“The most reliable way to
recover from a disaster”recover from a disaster”
!! Easy implementation atEasy implementation at

remote sitesremote sites
!! Full hard disk restore at theFull hard disk restore at the

touch of a buttontouch of a button
!! Available on the HPAvailable on the HP

NetServer LXr 8500 withNetServer LXr 8500 with
purchase of an HP SureStorepurchase of an HP SureStore
DAT24 tape backupDAT24 tape backup
accessoryaccessory

HP HP NetServersNetServers
“One Button Disaster Recovery”“One Button Disaster Recovery”
Tape Backup SolutionTape Backup Solution

HP Disaster Recovery



HP TopTools 4.5HP TopTools 4.5
Providing Intelligent ManageabilityProviding Intelligent Manageability
for Flexible Datacenter Controlfor Flexible Datacenter Control
!! Manage Servers, Desktops,Manage Servers, Desktops,

Mobiles, Hub & Switches andMobiles, Hub & Switches and
Printers from One ApplicationPrinters from One Application

!! Built-In Device Discovery andBuilt-In Device Discovery and
AlertingAlerting

!! HP TopTools 4.5HP TopTools 4.5
!! HP 9000 Auto Discovery andHP 9000 Auto Discovery and

Alert IntegrationAlert Integration
!! Pre-Failure Alerting on HardPre-Failure Alerting on Hard

Disk Drives and MemoryDisk Drives and Memory
!! Email AlertsEmail Alerts
!! Optimized for MicrosoftOptimized for Microsoft

Internet Explorer 5.0Internet Explorer 5.0
!! WFM 2.0 ComplianceWFM 2.0 Compliance



TopTools Remote ControlTopTools Remote Control
CardCard
Remote Management of HPRemote Management of HP
NetServers Regardless of SystemNetServers Regardless of System
StateState

!! Easy Access Anytime, AnywhereEasy Access Anytime, Anywhere
!! Faster TroubleshootingFaster Troubleshooting
!! Powerful Remote ControlPowerful Remote Control
!! Advanced SecurityAdvanced Security

!! Remote Plug and PlayRemote Plug and Play
!! Group ActionsGroup Actions
!! Support for DHCPSupport for DHCP
!! All New Features Require OnlyAll New Features Require Only

Firmware Update!Firmware Update!

Pre-Installed
in LXr 8500

Pre-InstalledPre-Installed
in in LXrLXr 8500 8500



 HP OpenView ManageX 
 Implementation Service

 HP OpenView Network Node Manager
 Implementation Service

 Implementation Services

 HP TopTools 
 Implementation Service

 Critical System 
 Support for NT

 Personalized System Support

 Software SupportPacks Hardware SupportPacks

 Installation and Network 
 Configuration Services

 Same Business Day (3 & 5 years)
 4 Hour Response

 Hardware Call-to-Repair (3 & 5 years)
 Immediate Response 

 24 x 7 (3 & 5 years)
 4 Hour Response

 Next Day On-Site 
 (3 & 5 years)

 Comprehensive 
 Technical Support 

 Flexible Warranties 
 (1 & 3 years parts or
 1, 2 & 3 yrs parts & labor) 

HP NetServer SupportHP NetServer Support
Enterprise Expertise forEnterprise Expertise for
DatacentersDatacenters

Available
Now!

AvailableAvailable
Now!Now!

HAO
Enhanced!

HAOHAO
Enhanced!Enhanced!

New
Services!

NewNew
Services!Services!



HP TopTools
detects

HP NetServer
Hardware Issue

HP Fault Notifier
Automatically Sends

E-mail to
HP Response Center

If Required, HP
Response Center

Sends Engineer to Fix

Hardware Issue
Resolved by

Electronic Patch
or Service Call

Detect Notify

DispatchResolve

HP Response
Center Assesses
Hardware Issue

HP Response
Center

Troubleshoots
Remotely

Deploy

Initiate

HP HP NetServersNetServers
HP Fault Notifier Maximizes Uptime withHP Fault Notifier Maximizes Uptime with
Reactive Support CapabilityReactive Support Capability



Featuring
• Integration of HP NetServer LXr 8500 Select Express models, external

storage, accessories and other HP NetServer Select Express models into a
fully configured HP Racks Express Solution

• System cabling and labeling for easy port and slot identification
• Hardware RAID configuration
• Inside delivery to datacenters
• On-site Customer Engineer installation
Benefits
• Easy customization of HP NetServer LXr 8500 solution
• HP quality rack-optimized solutions
• Reduces installation, configuration and integration issues
• Solution receipt to power-on in hours, not days

HP Racks ExpressHP Racks Express

Standard AvailabilityStandard Availability
(21-28 Days)(21-28 Days)

HP Select ExpressHP Select Express

Standard AvailabilityStandard Availability
(14 Days)(14 Days)

HP HP NetServersNetServers
Reliable Datacenter Solutions DeliveryReliable Datacenter Solutions Delivery



Assured AvailabilityAssured Availability
Fault ToleranceFault Tolerance

2/4/6 CPUs

Memory MIC

HP NetServer

Mirrored
Storage

High Speed Gigabit Links

1000 Base T

2/4/6 CPUs

MemoryMIC

SCSI

MIC

NIC

NIC SCSI

MIC

NIC

NIC

LAN

HP NetServer

HP NetServer

HP NetServer

IOPIOP

CE CE

Mirrored
Storage

Best In
Class

Best In
Class

HP NetServer AA 6200 (2 CPU) and 4000 Solutions
High hardware redundancy.  Some performance overhead.WeaknessesWeaknesses

ExamplesExamples

Multiple servers act as a single virtual server.  End users are
“masked from failures without interruption of service.

StrategyStrategy

Protects against hardware and many software failures.StrengthsStrengths



Assured AvailabilityAssured Availability
Fault Tolerant Fault Tolerant DataCentreDataCentre
!2 way MP Support for Compute Elements
!Faster PCI Cards & Communication Protocols
!No SSDLs in tuple link & now Gigabit Ethernet
!ManageX Policies and OpenView Integration
!500- 20km Meters Between Tuples
!Fiber Connectivity

AA 6200 Example
• 2 HP NetServer LC2000 Systems (CE) and 2 HP NetServer

LH3000 Systems (IOP)
• External Storage
• Tape Backup Devices
• Advanced System Management

•Endurance Manager
•ManageX Event Manager Integration
•TopTools (IOP Only)
•Remote Control Card

• Mission Critical Services
•Hardware Call-to-Repair Support Service
•Priority Recovery for HP NetServer AA 6000 Software and
Windows NT Support

AA 6200 rack



High Availability of DataHigh Availability of Data
Downtim e is not an option in the internet age

Lost em ployee
productivity

Lost revenue

Lost custom ers

PR nightm are
              
          

CLOSING
BUSINESS
CLOSING
BUSINESS
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o
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n
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Frequency/Interval of Downtim e

ExistenceDowntim e
Crisis!



Data M anagem ent Solutions EnsuringData M anagem ent Solutions Ensuring
Business ContinuanceBusiness Continuance

Zero Downtim e Backup and Recovery is required

• Data protection at all tim es

• Continuous access to business-critical 
  data resources

• No application perform ance degradation 

• Fast recoverability in case of data 
  loss or data corruption

• Full autom ation and integration resulting 
  in lower TCO

Tape
Libraries

Production
Server

O m niBack II or
VERITAS
NetBackup
Backup
ServerLAN

O m niBack II or VERITAS NetBackup
Control Station

P-VOL

C1



Data M anagem ent Solutions EnsuringData M anagem ent Solutions Ensuring
Business ContinuanceBusiness Continuance

Load Balancing and Autom atic Path Fail-Over 

• Elim inates HBAs, cables, LAN com ponents and host interface as
  single points of failure 

• Distributes I/O across m ultiple paths to 
  avoid overloading a single path to 
  im prove I/O perform ance

• Enables M SCS fail-over if an HBA, cable 
  or SAN com ponent fails

ServersStorage

SAN

SAN



Data M anagem ent Solutions EnsuringData M anagem ent Solutions Ensuring
Business ContinuanceBusiness Continuance

Operations & Change Control through efficient M anagem ent

LANSAN
SAN
M anager

• Single-view adm inistration reducing
   adm inistration tim e and costs

• Storage is assigned dynam ically;
   network rem ains 100%
   available during SAN
   adm inistration

• Im proves LAN perform ance by
  offloading storage & backup traffic

• Provides an extrem ely scalable
  storage pool

• Integration with Enterprise
  M anagem ent Tools

No NT
server reboots
for capacity
reallocation

No NTNo NT
server rebootsserver reboots
for capacityfor capacity
reallocationreallocation

Intuitive
Drag n’ Drop
Interface

IntuitiveIntuitive
Drag n’ DropDrag n’ Drop
InterfaceInterface



Data M anagem ent Solutions EnsuringData M anagem ent Solutions Ensuring
Business ContinuanceBusiness Continuance

99.999%  m eans the m ost reliable data protection

!! Designed to be ALWAYS UP!Designed to be ALWAYS UP!
ALWAYS AVAILABLE!ALWAYS AVAILABLE!
!! No single-points-of-failure inNo single-points-of-failure in

Storage bays or SANStorage bays or SAN
!! Non-disruptive online cache,Non-disruptive online cache,

firmware upgradesfirmware upgrades
!! 24-hour phone-home24-hour phone-home

capabilitiescapabilities
!! Local and remote data mirroringLocal and remote data mirroring

for disaster recoveryfor disaster recovery



Data M anagem ent Solutions EnsuringData M anagem ent Solutions Ensuring
Business ContinuanceBusiness Continuance

!! Logical devices mirrored between twoLogical devices mirrored between two
separate arrays in widely separatedseparate arrays in widely separated
locationslocations

!! Assured Availability provides kilometersAssured Availability provides kilometers
server separationserver separation

! A higher-availability alternative to MSCS
• Looks like single logical node
• Eliminates fail-over and fail-back
• Does not require cluster-aware
applications

!! Full application, host, and storage fail-oveFull application, host, and storage fail-ove
over distances up to 43km with Microsoftover distances up to 43km with Microsoft
Cluster Server or other clusteringCluster Server or other clustering
solutionssolutions

• Fulltime processing and continuous data
access

• Disaster tolerance and constant
performance

• Reduced downtime

Full Application Disaster Recovery Solutions

Com pute
Elem ents

I/O
Processors

Site A Site B



Windows 2000 Is Doing 24x7Windows 2000 Is Doing 24x7

99.999+% under load of99.999+% under load of
~30 million hits per day~30 million hits per day

24x7 since Jan 124x7 since Jan 1
5x9 on standard hardware5x9 on standard hardware
with no web server failurewith no web server failure

Buy.com was experiencing severalBuy.com was experiencing several
connection and reliability related problemsconnection and reliability related problems

daily.  Today most of them are gone!daily.  Today most of them are gone!
Servers which previously could handle onlyServers which previously could handle only

2525 concurrent connections are now concurrent connections are now
handling handling 800800

Uptime: 99.95 %
Service Levels: 24x7x365

Source: Aberdeen Group interviews with dotComs running Windows 2000

Uptime: Uptime: 99.95 %99.95 %
Service Levels: Service Levels: 24x7x36524x7x365

Source: Aberdeen Group interviews with dotComs running Windows 2000



Windows 2000 Server Family PositioningWindows 2000 Server Family Positioning

Target Usage
•Mid-scale Line-of-Business
& .com (backend)
•Distributed deployment of
 messaging and file & print

Scalability
•1-8 processors
•8 GB

Windows 2000 Advanced Server
The operating system  for Line of Business  & .com

Reliability & Availability
•2-node clustering
•Component testing

Serviceability
•Premier / Alliance recommended
•Uptime Guarantees available
from OEMs
•Configuration Flexibility



Target Usage
•Large scale Line-of
Business  & .com
(backend)
•Server Consolidation

Scalability
•1-32 processors
•64 GB

Windows 2000 Server Family PositioningWindows 2000 Server Family Positioning

Reliability & Availability
•4-node clustering
•System testing (Datacenter HCL)
•Coordinated(HW & SW) change
control

Serviceability
•MCSC for Datacenter
•Limited Configurations
•Other services offered by OEMs

Windows 2000 Datacenter Server
The operating system for the most demanding levels of

availability and scale



Windows 2000Windows 2000
DatacenterDatacenter

Product OverviewProduct Overview

Joe BrownJoe Brown
OEM ManagerOEM Manager

Microsoft CorpMicrosoft Corp



Applicable Laws of “Physics”Applicable Laws of “Physics”Applicable Laws of “Physics”
!! Moore’s LawMoore’s Law

!! Capability of silicon doubles every 18 monthsCapability of silicon doubles every 18 months
!! Applies to chips: (not directly to the interconnections)Applies to chips: (not directly to the interconnections)

!! Processors, memory controllers, etcProcessors, memory controllers, etc

!! Maxwell’s EquationsMaxwell’s Equations
!! “You can’t fool an electron”“You can’t fool an electron”
!! Applies to connections between the chips (among otherApplies to connections between the chips (among other

things)things)

!! Gilder’s LawGilder’s Law
!! Networking bandwidth increases 3X / year for the next 25Networking bandwidth increases 3X / year for the next 25

yearsyears

!! Amdahl’s LawAmdahl’s Law
!! Total execution time = Total execution time = parallel portionparallel portion + serial portion + serial portion

NN

And data grows faster than all of the aboveAnd data grows faster than all of the above



IO PerformanceIO Performance



Windows 2000 I/O ScalingWindows 2000 I/O Scaling
Core and NetworkCore and Network

!! I/O drivers - path lengths reduced, asynchronous design *I/O drivers - path lengths reduced, asynchronous design *
!! NDIS - deserialization on SMP**, batch sends, jumbo framesNDIS - deserialization on SMP**, batch sends, jumbo frames
!! Interrupt I/O affinity - improves locality of memory referencesInterrupt I/O affinity - improves locality of memory references
!! NTFS improvements - reduced context switchesNTFS improvements - reduced context switches
!! SCSI - reduced contention on spinlocksSCSI - reduced contention on spinlocks
!! High performance I/O - scatter/gather – reduced map registersHigh performance I/O - scatter/gather – reduced map registers
!! TCP/IP stack performance improvementsTCP/IP stack performance improvements

!! Offload to HWOffload to HW
!! Code path length optimizationsCode path length optimizations

!! Large frame supportLarge frame support
!! More efficient (64KB vs. 1.5KB packets) on the wireMore efficient (64KB vs. 1.5KB packets) on the wire
!! Processing overhead reductionProcessing overhead reduction

!! Selective acknowledgmentsSelective acknowledgments
!! Allows the receiver to request from the sender only those packets that were missing orAllows the receiver to request from the sender only those packets that were missing or

corrupted during initial deliverycorrupted during initial delivery
!! Benefits – less CPU time spent ‘pushing bits’ for IO, more cycles used forBenefits – less CPU time spent ‘pushing bits’ for IO, more cycles used for

applicationsapplications
!! Benefits – network bandwidth more efficiently utilized, less ‘chatter’, more pipeBenefits – network bandwidth more efficiently utilized, less ‘chatter’, more pipe

left for apps and dataleft for apps and data



Symmetric Multi-ProcessingSymmetric Multi-Processing



Windows 2000 SMP ScalingWindows 2000 SMP Scaling

! Per processor:
! Look-aside lists for memory allocation (hot lists)
! Paged + non-paged pool look-aside lists
! Thread pools
! I/O completion ports

! Benefit – ‘sweet spot’ for NT increases beyond 6-8 CPUs

!! Per processor:Per processor:
!! Look-aside lists for memory allocation (hot lists)Look-aside lists for memory allocation (hot lists)
!! Paged + non-paged pool look-aside listsPaged + non-paged pool look-aside lists
!! Thread poolsThread pools
!! I/O completion portsI/O completion ports

!! Benefit – ‘sweet spot’ for NT increases beyond 6-8 CPUsBenefit – ‘sweet spot’ for NT increases beyond 6-8 CPUs

CPU CPU CPU CPU CPU CPU CPU CPU

Global Pools, Threads, Lists, etc.Global Pools, Threads, Lists, etc.
Per Processor, Per Thread, Per Handle, Per  Heap, etc. Pools and Lists, etc.Per Processor, Per Thread, Per Handle, Per  Heap, etc. Pools and Lists, etc.

Memory



Windows 2000 SMP ScalingWindows 2000 SMP Scaling
!! PFN lockPFN lock

!! AFD improvementsAFD improvements
!! File system cache VA space increased by 50%File system cache VA space increased by 50%
!! LRU algorithm reduces PFN and dispatch lock useLRU algorithm reduces PFN and dispatch lock use

!! Dispatch lockDispatch lock
!! Hold time of the dispatch lock reducedHold time of the dispatch lock reduced
!! Fibers reduces dispatch lock use >2x per IOFibers reduces dispatch lock use >2x per IO

!! Queued LocksQueued Locks
!! Anywhere lock could not be made more granularAnywhere lock could not be made more granular

!! Handle improvementsHandle improvements
!! Global handle executive replaced w/ per handle syncGlobal handle executive replaced w/ per handle sync
!! Less contention, fewer context swapsLess contention, fewer context swaps

!! FibersFibers
!! Less memory cost than threadsLess memory cost than threads
!! Less context ‘switch’ cost than threadsLess context ‘switch’ cost than threads

!! SMP Design throughout*SMP Design throughout*



MemoryMemory



Windows 2000 and PAEWindows 2000 and PAE
Memory ScalingMemory Scaling

!! Address windowing extensions (AWE)Address windowing extensions (AWE)
!! Allow Apps with 32-bit VA limits to address >32-bit PAAllow Apps with 32-bit VA limits to address >32-bit PA
!! Non-paged memory and window viewsNon-paged memory and window views
!! Extremely fast map/remap capability to be implementedExtremely fast map/remap capability to be implemented

!! AWE APIAWE API
!! VirtualAllocVirtualAlloc w/ MEM_PHYSICAL flag w/ MEM_PHYSICAL flag
!! AllocateUserPhysicalPagesAllocateUserPhysicalPages
!! MapUserPhysicalPagesMapUserPhysicalPages
!! FreeUserPhysicalPagesFreeUserPhysicalPages

!! Retains many of the NT MM architecture benefits*Retains many of the NT MM architecture benefits*



Windows 2000 Large MemoryWindows 2000 Large Memory

PAE-X86 Space
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PhysicalPhysical
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WindowingWindowing
Apps exist above 4 GB 

physical address but each
app has only 4 GB of 

VA space w/ the kernel 
managing physical location,

Consolidation  Server Single AWE enabled app

No change in applications Application re-coded for AWEAWE
Region

Kernel



Windows 2000 CachingWindows 2000 Caching

PAE-X86 Space

00

1-64 GB1-64 GB
Doesn’t matterDoesn’t matter

Any KernelAny Kernel
UP, SMP, PAEUP, SMP, PAE

Cache Cache 
PhysicalPhysical
AddressAddress
SpaceSpace

4 GB Virtual 
Address Space

512 MB or 
960 MB 
Virtual Size
of NT Cache

Mapping

Whether for one file or 
thousands of files, NT Cache 

uses all available memory

Applications

This cache functionality is independent of 
the VIRTUAL size of  the system cache.



Result –Result –
SMP ScalabilitySMP Scalability

2454 3641
6712

98 95 96 96 97

tpmCtpmC

14501

9223

98 99

16101

24328

32000

99 2000

Fully expect to achieve ~60K by year end Fully expect to achieve ~60K by year end 
CY 2000 for single systems w/ CY 2000 for single systems w/ 
continuing  annual increasescontinuing  annual increases

Future directions are to combineFuture directions are to combine
increasingly capable SMP systemsincreasingly capable SMP systems
w/ scalable clustering and partitionablew/ scalable clustering and partitionable
applications for cost effective solutionsapplications for cost effective solutions  60K By60K By

EOY?EOY?

48,767



Managing Large SystemsManaging Large Systems



Job ObjectsJob Objects

!! Job objectJob object
!! Provides a namable, securable, inheritable, sharable object that controlsProvides a namable, securable, inheritable, sharable object that controls

associated processesassociated processes
!! Limit possible adverse impacts (leaks)Limit possible adverse impacts (leaks)
!! Manage groups of processes as a unitManage groups of processes as a unit
!! Enforce limits on each process associated with jobEnforce limits on each process associated with job

Windows2000 KernelWindows2000 Kernel

‘Free’ ‘Free’ 
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Job ObjectJob Object

!! Limits andLimits and
ConstraintsConstraints
!! Working set sizeWorking set size

!! Time limits [various]Time limits [various]

!! Maximum number ofMaximum number of
active processesactive processes

!! Processor AffinityProcessor Affinity

!! Priority classPriority class

!! Security and AccessSecurity and Access

!! ACLs and tokensACLs and tokens

!! Handle accessHandle access

!! Clipboard accessClipboard access

!! System changesSystem changes

!! System or ProcessSystem or Process

exitexit



Process Control -Process Control -
Using Job Objects for MgntUsing Job Objects for Mgnt
!! Partitioning of large system resources;Partitioning of large system resources;

!! Department, Application, etc.Department, Application, etc.
!! Improved Server ManagementImproved Server Management
!! ComplementComplement taskmgr taskmgr & & sysmon sysmon
!! Persistent between bootsPersistent between boots
!! Easy to use from GUI, CLI or WSHEasy to use from GUI, CLI or WSH
!! Control of runaway applicationsControl of runaway applications
!! Scale apps to the appropriate number of CPUsScale apps to the appropriate number of CPUs
!! More manageable cluster fail-overMore manageable cluster fail-over
!! Applicable to Service Level AgreementsApplicable to Service Level Agreements



Process ControlProcess Control



System Area NetworkingSystem Area Networking



Windows 2000 Data CenterWindows 2000 Data Center
Winsock DirectWinsock Direct

!! Microsoft’s approach to Systems AreaMicrosoft’s approach to Systems Area
NetworkingNetworking
!! Windows Sockets Direct Path  (WSD)Windows Sockets Direct Path  (WSD)

!! BenefitsBenefits
!! Application compatibility is ~100%Application compatibility is ~100%
!! High performance w/o app rewriteHigh performance w/o app rewrite
!! Agnostic to technology – perf gains fromAgnostic to technology – perf gains from

newer HW are possible w/o App churnnewer HW are possible w/o App churn



WSD ArchitectureWSD Architecture

Winsock AppWinsock App

User
Kernel

SAN NDIS SAN NDIS 
MiniportMiniport

SAN NICSAN NIC

SANSAN
MgmtMgmt
DriverDriver

TCP/IPTCP/IP
TransportTransport

DriverDriver

SAN orSAN or  InfiniBandInfiniBand
NDIS MiniportNDIS Miniport

TCP/IPTCP/IP
TransportTransport

DriverDriver

SAN orSAN or  InfiniBandInfiniBand
Winsock ProviderWinsock Provider

Winsock AppWinsock App

SAN NIC orSAN NIC or  InfiniBandInfiniBand

Winsock SwitchWinsock Switch

Winsock today –Winsock today –  Future WSD 2Future WSD 2
Winsock

SPI

NDIS

TCP/IP WinsockTCP/IP Winsock
ProviderProvider

TCP/IP WinsockTCP/IP Winsock
ProviderProvider

WinsockWinsock



Early ResultsEarly Results
WSD vs Alteon (Synchronous)
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Another way of visualizing that the cycles per byte
cost for Ethernet approaches WSD since the cost 
decreases for large messages.

However, 80% of all traffic in a SAN are small messages
& data xfers 

Throughput for SAN levels off at 430 Mbps 
because the system ran out of resources,
only 64 MB on system 



Scaling ‘Out’Scaling ‘Out’

!! Distributed and Parallel ApplicationsDistributed and Parallel Applications
!! DB/2, Oracle and SQL 2000 are parallel todayDB/2, Oracle and SQL 2000 are parallel today
!! SAP, Baan, PeopleSoft, JD EdwardsSAP, Baan, PeopleSoft, JD Edwards
!! IIS 5 Server farmsIIS 5 Server farms
!! COM+ Load Balancing Server farmsCOM+ Load Balancing Server farms



NLB - Microsoft DogfoodNLB - Microsoft Dogfood

IE4.0 Launch IE5.0 Launch
Available Download Bandwidth 400Mb/Sec 2.5Gb/Sec
Download bandwidth utilized (Peak) 400Mb/Sec 1.2Gb/Sec 
Number of download servers 16 40
Number of WWW servers 18 30
Peak Bandwidth from Microsoft 300Mb/Sec 1.03Gb/Sec
Page Views on Microsoft.com 32Million 60.1Million

Note: this is only the Virginia site, not all mirrors



SMP and ClustersSMP and Clusters
The Final Scalability AnswerThe Final Scalability Answer
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Source: Transaction Processing Performance CouncilSource: Transaction Processing Performance Council

TPC-C Performance: Feb 2000TPC-C Performance: Feb 2000

RankRankRankRankRankRankRankRank
OperatingOperatingOperatingOperatingOperatingOperatingOperatingOperating

SystemSystemSystemSystemSystemSystemSystemSystem DatabaseDatabaseDatabaseDatabaseDatabaseDatabaseDatabaseDatabase
Hardware Hardware Hardware Hardware Hardware Hardware Hardware Hardware 
System ModelSystem ModelSystem ModelSystem ModelSystem ModelSystem ModelSystem ModelSystem Model tpmCtpmCtpmCtpmCtpmCtpmCtpmCtpmC Price/ tpmCPrice/ tpmCPrice/ tpmCPrice/ tpmCPrice/ tpmCPrice/ tpmCPrice/ tpmCPrice/ tpmC

TotalTotalTotalTotalTotalTotalTotalTotal
PricePricePricePricePricePricePricePrice

SQL ServerSQL ServerSQL ServerSQL ServerSQL ServerSQL ServerSQL ServerSQL Server
20002000200020002000200020002000

MicrosoftMicrosoftMicrosoftMicrosoftMicrosoftMicrosoftMicrosoftMicrosoft
Windows 2000Windows 2000Windows 2000Windows 2000Windows 2000Windows 2000Windows 2000Windows 2000

8-way Profusion8-way Profusion8-way Profusion8-way Profusion8-way Profusion8-way Profusion8-way Profusion8-way Profusion
(12 nodes)(12 nodes)(12 nodes)(12 nodes)(12 nodes)(12 nodes)(12 nodes)(12 nodes) 227,079227,079227,079227,079227,079227,079227,079227,079 $19.12$19.12$19.12$19.12$19.12$19.12$19.12$19.12 $4.3M$4.3M$4.3M$4.3M$4.3M$4.3M$4.3M$4.3M11

MicrosoftMicrosoftMicrosoftMicrosoftMicrosoftMicrosoftMicrosoftMicrosoft
Windows 2000Windows 2000Windows 2000Windows 2000Windows 2000Windows 2000Windows 2000Windows 2000

SQL ServerSQL ServerSQL ServerSQL ServerSQL ServerSQL ServerSQL ServerSQL Server
20002000200020002000200020002000

8-way Profusion8-way Profusion8-way Profusion8-way Profusion8-way Profusion8-way Profusion8-way Profusion8-way Profusion
(8 nodes)(8 nodes)(8 nodes)(8 nodes)(8 nodes)(8 nodes)(8 nodes)(8 nodes) 152,207152,207152,207152,207152,207152,207152,207152,207 $18.93$18.93$18.93$18.93$18.93$18.93$18.93$18.93 $2.9M$2.9M$2.9M$2.9M$2.9M$2.9M$2.9M$2.9M22

IBM AIXIBM AIXIBM AIXIBM AIXIBM AIXIBM AIXIBM AIXIBM AIX Oracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8i IBM RS 6000IBM RS 6000IBM RS 6000IBM RS 6000IBM RS 6000IBM RS 6000IBM RS 6000IBM RS 6000
Enterprise Srv S80Enterprise Srv S80Enterprise Srv S80Enterprise Srv S80Enterprise Srv S80Enterprise Srv S80Enterprise Srv S80Enterprise Srv S80 135,815135,815135,815135,815135,815135,815135,815135,815 $52.70$52.70$52.70$52.70$52.70$52.70$52.70$52.70 $7.2M$7.2M$7.2M$7.2M$7.2M$7.2M$7.2M$7.2M33

IBM AIXIBM AIXIBM AIXIBM AIXIBM AIXIBM AIXIBM AIXIBM AIX Oracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8i Bull Escala EPCBull Escala EPCBull Escala EPCBull Escala EPCBull Escala EPCBull Escala EPCBull Escala EPCBull Escala EPC
2400 c/s2400 c/s2400 c/s2400 c/s2400 c/s2400 c/s2400 c/s2400 c/s 135,815135,815135,815135,815135,815135,815135,815135,815 $54.94$54.94$54.94$54.94$54.94$54.94$54.94$54.94 $7.5M$7.5M$7.5M$7.5M$7.5M$7.5M$7.5M$7.5M44

Sun SolarisSun SolarisSun SolarisSun SolarisSun SolarisSun SolarisSun SolarisSun Solaris Oracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8i Sun EnterpriseSun EnterpriseSun EnterpriseSun EnterpriseSun EnterpriseSun EnterpriseSun EnterpriseSun Enterprise
6500 Cluster6500 Cluster6500 Cluster6500 Cluster6500 Cluster6500 Cluster6500 Cluster6500 Cluster 135,461135,461135,461135,461135,461135,461135,461135,461 $97.10$97.10$97.10$97.10$97.10$97.10$97.10$97.10 $13.2M$13.2M$13.2M$13.2M$13.2M$13.2M$13.2M$13.2M55

Sun SolarisSun SolarisSun SolarisSun SolarisSun SolarisSun SolarisSun SolarisSun Solaris Oracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8i Sun EnterpriseSun EnterpriseSun EnterpriseSun EnterpriseSun EnterpriseSun EnterpriseSun EnterpriseSun Enterprise
10000 S7010000 S7010000 S7010000 S7010000 S7010000 S7010000 S7010000 S70 115,395115,395115,395115,395115,395115,395115,395115,395 $105.63$105.63$105.63$105.63$105.63$105.63$105.63$105.63 $12.2M$12.2M$12.2M$12.2M$12.2M$12.2M$12.2M$12.2M66

IBM AIXIBM AIXIBM AIXIBM AIXIBM AIXIBM AIXIBM AIXIBM AIX Oracle 8.0Oracle 8.0Oracle 8.0Oracle 8.0Oracle 8.0Oracle 8.0Oracle 8.0Oracle 8.0 IBM RS 6000IBM RS 6000IBM RS 6000IBM RS 6000IBM RS 6000IBM RS 6000IBM RS 6000IBM RS 6000
Enterprise ServerEnterprise ServerEnterprise ServerEnterprise ServerEnterprise ServerEnterprise ServerEnterprise ServerEnterprise Server 110,434110,434110,434110,434110,434110,434110,434110,434 $122.44$122.44$122.44$122.44$122.44$122.44$122.44$122.44 $13.5M$13.5M$13.5M$13.5M$13.5M$13.5M$13.5M$13.5M77

Digital UNIXDigital UNIXDigital UNIXDigital UNIXDigital UNIXDigital UNIXDigital UNIXDigital UNIX Oracle 8.0Oracle 8.0Oracle 8.0Oracle 8.0Oracle 8.0Oracle 8.0Oracle 8.0Oracle 8.0 CompaqCompaqCompaqCompaqCompaqCompaqCompaqCompaq
AlphaServer 8400AlphaServer 8400AlphaServer 8400AlphaServer 8400AlphaServer 8400AlphaServer 8400AlphaServer 8400AlphaServer 8400 102,541102,541102,541102,541102,541102,541102,541102,541 $139.49$139.49$139.49$139.49$139.49$139.49$139.49$139.49 $14.3M$14.3M$14.3M$14.3M$14.3M$14.3M$14.3M$14.3M88

HP HP-UXHP HP-UXHP HP-UXHP HP-UXHP HP-UXHP HP-UXHP HP-UXHP HP-UX SybaseSybaseSybaseSybaseSybaseSybaseSybaseSybase
ASE 12ASE 12ASE 12ASE 12ASE 12ASE 12ASE 12ASE 12

HP 9000 ModelHP 9000 ModelHP 9000 ModelHP 9000 ModelHP 9000 ModelHP 9000 ModelHP 9000 ModelHP 9000 Model
V2500V2500V2500V2500V2500V2500V2500V2500 102,023102,023102,023102,023102,023102,023102,023102,023 $63.21$63.21$63.21$63.21$63.21$63.21$63.21$63.21 $6.4M$6.4M$6.4M$6.4M$6.4M$6.4M$6.4M$6.4M99

MicrosoftMicrosoftMicrosoftMicrosoftMicrosoftMicrosoftMicrosoftMicrosoft
Windows NTWindows NTWindows NTWindows NTWindows NTWindows NTWindows NTWindows NT Oracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8iOracle 8i Intel SHV basedIntel SHV basedIntel SHV basedIntel SHV basedIntel SHV basedIntel SHV basedIntel SHV basedIntel SHV based

PDC/02000PDC/02000PDC/02000PDC/02000PDC/02000PDC/02000PDC/02000PDC/02000 101,657101,657101,657101,657101,657101,657101,657101,657 $35.68$35.68$35.68$35.68$35.68$35.68$35.68$35.68 $3.6M$3.6M$3.6M$3.6M$3.6M$3.6M$3.6M$3.6M1010



4-Node Back-end Server Cluster4-Node Back-end Server Cluster
Windows 2000 Datacenter ServerWindows 2000 Datacenter Server

Client PCsClient PCs

Public NetworkPublic Network

Fibre Channel

PrivatePrivate
networknetwork

RAIDRAID
disk setsdisk sets

Cluster Cluster 
serversserversExchangeExchange

SQL ServerSQL Server

ExchangeExchange
SQL ServerSQL Server

ExchangeExchange ExchangeExchange

Heartbeat Cluster management 



4-Node Server Clusters4-Node Server Clusters
!! Up to 4 nodes in clusterUp to 4 nodes in cluster

!! Lower cost of excess capacityLower cost of excess capacity
!! Increased management flexibilityIncreased management flexibility

!! Multiple “possible” and “preferred” ownersMultiple “possible” and “preferred” owners
!! Control failover of mixed workloadsControl failover of mixed workloads
!! Easily re-assign server roles in failover scenariosEasily re-assign server roles in failover scenarios
!! “Cascading” failover to multiple alternates“Cascading” failover to multiple alternates

!! New “Server Group” certification rulesNew “Server Group” certification rules
!! Lower cost & effort to certify configurationsLower cost & effort to certify configurations
!! More choices in mixing servers within clustersMore choices in mixing servers within clusters



Multi-Node Cluster CertificationMulti-Node Cluster Certification

Yes, “Server Group” rules:Yes, “Server Group” rules:
!!Each server in a 4-nodeEach server in a 4-node
homogeneous configurationhomogeneous configuration
!!Each server in a 4-nodeEach server in a 4-node
mixed configuration withmixed configuration with
every other server in groupevery other server in group

NoNoServer “mixServer “mix
and match”and match”

7 days7 days4 days4 daysStress testStress test
timetime

Fibre onlyFibre only!!Advanced ServerAdvanced Server
!!SCSI or FibreSCSI or Fibre

!!Datacenter ServerDatacenter Server
!!Fibre onlyFibre only

StorageStorage
connectionconnection

Datacenter Server only. 8PDatacenter Server only. 8P
capable or larger.capable or larger.

!!Advanced ServerAdvanced Server
!!<=8P & 8GB<=8P & 8GB
!!If <=2P & 2GB eligibleIf <=2P & 2GB eligible
for “low cost clustering”for “low cost clustering”

!!Datacenter ServerDatacenter Server
!!8P capable or larger8P capable or larger

Size & OSSize & OS
certification ofcertification of
serverserver

Multi-node certificationMulti-node certification2-node certification2-node certification



Cluster ServiceCluster Service

!! Simplified SetupSimplified Setup
!! Rolling Upgrade SupportRolling Upgrade Support
!! 4-node support in Datacenter4-node support in Datacenter

!! Complete 4x4 ‘package’ from OEMs onlyComplete 4x4 ‘package’ from OEMs only
!! Windows 2000 Infrastructure SupportWindows 2000 Infrastructure Support

!! Active Directory - Class Store for Resource DLL’sActive Directory - Class Store for Resource DLL’s
!! Plug and Play Support - Network and DiskPlug and Play Support - Network and Disk
!! Better Network and SMB ServicesBetter Network and SMB Services

!! DHCP, WINS, DFS, and IIS V5 SupportDHCP, WINS, DFS, and IIS V5 Support
!! MMC IntegrationMMC Integration

!! CluAdmin invoked from MMC SnapinCluAdmin invoked from MMC Snapin
!! OCM SupportOCM Support

!! Cluster installation during Windows 2000 SetupCluster installation during Windows 2000 Setup
!! Configuration Completed from Configure Your ServerConfiguration Completed from Configure Your Server



Cluster ServiceCluster Service

!! COM InterfacesCOM Interfaces
!! MSCLUS COM Automation Interface to CLUSAPIMSCLUS COM Automation Interface to CLUSAPI

!! Client Network RecoveryClient Network Recovery
!! NIC Failure detectionNIC Failure detection

!! UI UpdatesUI Updates
!! Wizard for Application Virtual Server SetupWizard for Application Virtual Server Setup
!! Network simplificationNetwork simplification

!! Unattended SetupUnattended Setup
!! Backup API’s for Hive and Checkpoint FilesBackup API’s for Hive and Checkpoint Files



Infrastructure SupportInfrastructure Support

" File Share
" Print Spooler
" Generic Application
" Generic Service
" DFS
" IIS
" NNTP
" SMTP

MSMQ
MSDTC
DHCP
WINS
SQL Server
Exchange

New

New

New

New

New



Rolling UpgradesRolling Upgrades

UpgradeResource2Resource1

Resource2
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Server ConsolidationServer Consolidation

\\Server
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\\Server2

\\Server
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\\Server2

\\node1 \\node1



Partitioned SMP/Cluster
memory

p p p p

N
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● Nodes of M-way SMP
■ N*M > anybody needs/wants
■ size of N & M will vary with vendor

● Cluster partitioning of N nodes
■ Availability, workload boundaries
■ Interconnect hardware for memory

and application communications

● Partition within large-N nodes
● Dynamic partition adjustments w/o

reboot

CLUSTER

OS
SSI

● Single-System management

Tomorrow’s Compute ComplexTomorrow’s Compute Complex

!! Y2000+ Midrange/High-End SystemY2000+ Midrange/High-End System
StructureStructure



IA 64 Market OpportunityIA 64 Market Opportunity
!! With PCs Average Selling Prices at ~$1K,With PCs Average Selling Prices at ~$1K,

IA64 not relevant to very high volumeIA64 not relevant to very high volume
!! PC Market ~140 Million units growing at 15-16%PC Market ~140 Million units growing at 15-16%
!! Probably years before $1K PCs can be built on 64-bitProbably years before $1K PCs can be built on 64-bit

!! For the next 3 years relevant to “Workstation”For the next 3 years relevant to “Workstation”
and and “>$10K Server“>$10K Server” markets” markets
!! Total available market for workstations: ~3 MillionTotal available market for workstations: ~3 Million

units growing at 12-15%units growing at 12-15%
!! Total available market for servers >$10K: ~2.5 MillionTotal available market for servers >$10K: ~2.5 Million

units growing at 12-15%units growing at 12-15%
!! Memory will be driving factor for system costMemory will be driving factor for system cost

(today 4GB=$14-18k)(today 4GB=$14-18k)



Benefits of Windows on IA-64Benefits of Windows on IA-64

!! 64-Bit Chip and API allow64-Bit Chip and API allow
!! Greater than 4GB of physical memoryGreater than 4GB of physical memory
!! 64-bit arithmetic in hardware64-bit arithmetic in hardware

!! 64-Bit filesystem allows64-Bit filesystem allows
!! File sizes greater than 2 gigabytesFile sizes greater than 2 gigabytes



IA-64 Server Usage ScenariosIA-64 Server Usage Scenarios
!! Large DatabasesLarge Databases

!! SQL Server, other databasesSQL Server, other databases
!! Exchange & other messaging serversExchange & other messaging servers

!! Demanding LOB & .comDemanding LOB & .com
!! ERPERP
!! E-CommerceE-Commerce
!! EncryptionEncryption

!! In-Memory Data StoresIn-Memory Data Stores
!! Complex ConsolidationComplex Consolidation

!! Heterogeneous workloadsHeterogeneous workloads
!! Terminal ServicesTerminal Services



Win64 Project UpdateWin64 Project Update
!! Targeting first release of 64-bit Windows with theTargeting first release of 64-bit Windows with the

availability of Itanium – 2H CY00availability of Itanium – 2H CY00
!! 64-bit Design Review - March ’0064-bit Design Review - March ’00

!! Approx 200 ISVs,Approx 200 ISVs, IHVs IHVs & OEMs attend. & OEMs attend.
!! Shipped Windows 2000 – Feb ‘00Shipped Windows 2000 – Feb ‘00

!! Much of the 64-bit porting work was done in Windows 2000.Much of the 64-bit porting work was done in Windows 2000.
!! Microsoft & Intel Announce 64-bit SDK - Feb ‘00.Microsoft & Intel Announce 64-bit SDK - Feb ‘00.
!! Windows boots on Itanium - August ‘99Windows boots on Itanium - August ‘99
!! 64-bit Windows Demo via Merced Simulator - April ‘9964-bit Windows Demo via Merced Simulator - April ‘99
!! First 64-bit Windows DDK, Second SDK - April ‘98First 64-bit Windows DDK, Second SDK - April ‘98
!! First 64-bit Windows SDK - Jan ‘98First 64-bit Windows SDK - Jan ‘98
!! First 64-bit Windows Design Preview - Jan ‘98First 64-bit Windows Design Preview - Jan ‘98

!! 170+ partners attend.170+ partners attend.



Datacenter Server ScenariosDatacenter Server Scenarios



ScenariosScenarios

!! Large DBLarge DB
!! 32P support32P support
!! AWE API & PAE memoryAWE API & PAE memory
!! Multiple IO busesMultiple IO buses
!! *SQL 2000, IBM DB/2, Oracle*SQL 2000, IBM DB/2, Oracle

!! Large Groupware/EmailLarge Groupware/Email
!! Multiple IO busesMultiple IO buses
!! PAE memory [NT Cache effect]PAE memory [NT Cache effect]
!! *Exchange 2000, Notes*Exchange 2000, Notes



Scenarios 2Scenarios 2
!! Application ConsolidationApplication Consolidation

!! Heterogeneous – lots of appsHeterogeneous – lots of apps
!! PAEPAE
!! 32P support32P support
!! Process ControlProcess Control
!! Lone WolfLone Wolf
!! Push for cluster awarenessPush for cluster awareness
!! App interactions App interactions mngd mngd w/ Process Controlw/ Process Control
!! Homogeneous – multi-instance appsHomogeneous – multi-instance apps
!! PAEPAE
!! 32P support32P support
!! Lone WolfLone Wolf
!! SQL 2000SQL 2000
!! Exchange 2000Exchange 2000



Scenarios 3Scenarios 3
!! Infrastructure ConsolidationInfrastructure Consolidation

!! ClassicClassic
!! File, Print, etc.File, Print, etc.
!! Multiple IO busesMultiple IO buses
!! Network ServicesNetwork Services
!! DHCP, WINS, etc.DHCP, WINS, etc.
!! Directory and Domain ServicesDirectory and Domain Services
!! DNS, etc. [no cluster support]DNS, etc. [no cluster support]
!! 32P support, PAE [NT Cache], SCM32P support, PAE [NT Cache], SCM
!! GatewaysGateways
!! SFM, GSNW, SNA, SFU, etc.SFM, GSNW, SNA, SFU, etc.
!! Use SCMUse SCM



Scenarios 4Scenarios 4

!! Distributed and Parallel ApplicationsDistributed and Parallel Applications
!! SQL 2000, IBM DB/2 Enterprise, OracleSQL 2000, IBM DB/2 Enterprise, Oracle
!! SAP, Baan, PeopleSoft, JD EdwardsSAP, Baan, PeopleSoft, JD Edwards
!! IIS 5 Server ‘farms’ to back-end DBIIS 5 Server ‘farms’ to back-end DB
!! AppCenter Server CLB ‘farms’AppCenter Server CLB ‘farms’
!! WinSock Direct System Area NetworkingWinSock Direct System Area Networking
!! Terminal Server and NLBTerminal Server and NLB
!! Scale Out the front-end w/ NLB and TSScale Out the front-end w/ NLB and TS
!! Availability in back-end data systems w/Availability in back-end data systems w/

clustersclusters
!! Highest perf, lowest latency w/ WSDHighest perf, lowest latency w/ WSD



Why Datacenter?Why Datacenter?

!! Reliability – Reliability – CertificationCertification, SP1 inclusion, etc., SP1 inclusion, etc.

!! Availability – 4 Node clusters, Lone WolfAvailability – 4 Node clusters, Lone Wolf

!! Scalability – 64GB, 32P, Winsock Direct, etc.Scalability – 64GB, 32P, Winsock Direct, etc.

!! Manageability – Process Control, etc.Manageability – Process Control, etc.

!! Service and SupportService and Support
!! Datacenter Program w/ OEMsDatacenter Program w/ OEMs



Datacenter StatusDatacenter Status



Windows 2000 Future DirectionsWindows 2000 Future Directions
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Scale OutScale Out

## Windows 2000 Server – forWindows 2000 Server – for
businesses of all sizesbusinesses of all sizes

## Windows 2000 Advanced ServerWindows 2000 Advanced Server
– e-Commerce, LOB– e-Commerce, LOB

## Windows 2000 Datacenter ServerWindows 2000 Datacenter Server
– highest scalability– highest scalability

## Automatic OptimizationsAutomatic Optimizations
## Cost-effective GrowthCost-effective Growth
## Investment ProtectionInvestment Protection

PartitionablePartitionable

Scalable clustersScalable clusters

8P8P

32P32P

Scaling up and outScaling up and out



Scaling “Up”Scaling “Up”
!! ScalabilityScalability

!! Up to 32x SMPUp to 32x SMP
!! Up to 64GB memoryUp to 64GB memory
!! Kernel and NTFS optimizationsKernel and NTFS optimizations
!! Scalable system services forScalable system services for

authentication, components andauthentication, components and
transaction processingtransaction processing

!! Partitioning SupportPartitioning Support
!! Dynamic Resource PartitioningDynamic Resource Partitioning
!! Static system partitioning [feature isStatic system partitioning [feature is

hardware platform dependent]hardware platform dependent]

!! Investment ProtectionInvestment Protection
!! Source-code ready for WIN64Source-code ready for WIN64



Scale-Up ScenariosScale-Up Scenarios
!! Large databases for:Large databases for:

!! ERPERP
!! Customer relationship managementCustomer relationship management
!! Business intelligence (e.g. data mining)Business intelligence (e.g. data mining)
!! E-commerceE-commerce

!! Legacy application serversLegacy application servers
!! High number of concurrent transactionsHigh number of concurrent transactions
!! Complex business logicComplex business logic
!! Complex / large in-memory databasesComplex / large in-memory databases

!! Server consolidationServer consolidation
!! Reduce the number of serversReduce the number of servers
!! Physical consolidation of n-tier / application servers onPhysical consolidation of n-tier / application servers on

fewer machinesfewer machines
!! Simplify management and operationsSimplify management and operations



Scaling “out”Scaling “out”
Clients

Data Servers
 SQL, Exchange, File

Network Load
Balancing

COM + Com ponents
Application Servers

Com ponent Load
Balancing (COM +)

… …
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IIS W eb Server
 or other IP based services

  Cluster & StorageCluster & Storage
ServiceService



Server-based Computing withServer-based Computing with
!! SavingsSavings

!! Ease of support andEase of support and
administration - Save 20-administration - Save 20-
40%40%

!! Control maintenance andControl maintenance and
License feesLicense fees

!! ManageabilityManageability
!! Centralized administrationCentralized administration
!! Convenient softwareConvenient software

upgradeupgrade

!! SpeedSpeed
!! Rapid applicationRapid application

deployment and upgradesdeployment and upgrades
!! Rapid hardware deploymentRapid hardware deployment

!! ScalabilityScalability
!! Modular infrastructureModular infrastructure
!! User “roaming” possibleUser “roaming” possible
!! Consistent bandwidthConsistent bandwidth

requirementsrequirements
!! Flexible performanceFlexible performance

!! SimplicitySimplicity
!! Broad application and dataBroad application and data

access from a single clientaccess from a single client
!! Easy new technologyEasy new technology

deploymentdeployment
!! Complexity on the IT manager,Complexity on the IT manager,

not on the usersnot on the users

!! SecuritySecurity
!! Data securityData security
!! Access controlAccess control
!! Virus proofVirus proof
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application over a wireless connection)
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Server-Based ComputingServer-Based Computing
The application on demandThe application on demand

Corp.

Corp.

ASP

Internal SBC
Hosting model

+ 60%/ year till 2003

Outsourced SBC
ASP model

+ 90%/ year till 2003
HP NetServer: LPr
2*450MHz, 768MB
RAM

Light
Users

Typical
Users

Heavy
Users

HP NetServer: LH3
2* 450MHz, 768MB
RAM

HP NetServer: LXr8500
4*Xeon 400MHz,
1GB RAM

110

110

200

65

65

120

32

32

60



Scale-Out ScenariosScale-Out Scenarios
!! ASP (Application Hosting)ASP (Application Hosting)

!! Web ServersWeb Servers
!! Enterprise AppsEnterprise Apps

!! .COM.COM
!! Front end and Mid-tier structuresFront end and Mid-tier structures
!! Back-end for partitionable data storesBack-end for partitionable data stores

!! Enterprise InfrastructureEnterprise Infrastructure
!! Exchange 2000Exchange 2000

!! Replicated Front Ends and PartitionedReplicated Front Ends and Partitioned
Data StoresData Stores

!! File and PrintFile and Print



SplitSiteSplitSiteTMTM Disaster Tolerance Disaster Tolerance
• Disaster Tolerance

• Local - 20 meters
• Campus - 2.0 Km
• GeoCluster – 20 km

• Real-Time “Hot-Site”

• True User Application
Session Transaparency

• Full Data Replication

• System Failover
if required

•• Disaster ToleranceDisaster Tolerance
•• Local - 20 metersLocal - 20 meters
•• Campus - 2.0 KmCampus - 2.0 Km
•• GeoCluster GeoCluster – 20 km– 20 km

•• Real-Time “Hot-Site”Real-Time “Hot-Site”

•• True User ApplicationTrue User Application
Session Session TransaparencyTransaparency

•• Full Data ReplicationFull Data Replication

•• System System FailoverFailover
if requiredif required
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Disaster Recovery : BackupDisaster Recovery : Backup

Dedicated Backup LAN -- 100 Mbit/s

Theoretical Maximum Transfer Rates
LAN 10 Mbit/s -- 0.8 MByte/sec or 2.9 GB/hour
LAN 100 Mbit/s -- 8.0 MByte/sec or 29 GB/hour

Single DLT 7000 (w/ 1.5x compression)
 7.5 MB/s or 27 GB/hour



Disaster Recovery : BackupDisaster Recovery : Backup
Shared Disk, Direct to TapeShared Disk, Direct to Tape

LAN

SQL SAPExchange

Fibre Infrastructure

Configuration
• Disk space is managed as a conglomerate for

multiple servers
• Sequential backups are completed from Fibre disk

to tape without server intervention.

Value  - Needs
• Backup window: The server is never down for

backup.
• Backup data is essential to resume business if

data is lost due to hardware or application SW
error

• Easy to scale up by adding more more disk or
libraries.

SAPExchange

One-way data flow One-way data flow 
from disk to tapefrom disk to tape

Direct Direct 
Disk to TapeDisk to Tape



   Policy 
ManagerAgent Agent

One-way data flow One-way data flow 
from server to tapefrom server to tape

Direct Direct 
Disk to TapeDisk to Tape



Manageability : Why ?Manageability : Why ?
Getting Operations Wrong BitesGetting Operations Wrong Bites

Infrastructure
Where’s my money gone? Operations

Where’s my business gone?

Development
Where’s my project gone?

 “Once the CEO sees the corporate dependence on distributed systems,
he or she will issue a mandate to the CIO

-- Keep these systems running or…. “
Forrester Group, Computing Strategies, February 1998



Microsoft Operations FrameworkMicrosoft Operations Framework
Achieving Excellence in Service ManagementAchieving Excellence in Service Management

!! Vision:Vision:  Create comprehensive operationsCreate comprehensive operations
guidance for achieving mission-criticalguidance for achieving mission-critical
production system reliability, availabilityproduction system reliability, availability
and manageability on the Microsoft platformand manageability on the Microsoft platform

!! Goals:Goals:
!! Provide rich intellectual property (IP) to help the field, partners andProvide rich intellectual property (IP) to help the field, partners and

customers address customers address process, organization, and technical operationsprocess, organization, and technical operations
on our platformon our platform

!! Reduce the Reduce the time and complexitytime and complexity involved in running MS products in involved in running MS products in
an enterprise operations centeran enterprise operations center

!! Provide guidance for the interoperation of the MS platform with otherProvide guidance for the interoperation of the MS platform with other
technology platformstechnology platforms

!! Extend the Extend the reach / accessibilityreach / accessibility of the operations knowledge of the operations knowledge
developeddeveloped

!! Deliver Operations Kits Deliver Operations Kits egeg for  for DataCentreDataCentre Operation, and Operation, and
Characterized Environments Characterized Environments eg eg hosted IT configurations for hosted IT configurations for ASP’sASP’s

!! Drive Microsoft and Partner Service OfferingsDrive Microsoft and Partner Service Offerings



MOF Service Mgt FunctionsMOF Service Mgt Functions
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Change Management

Configuration Management

Release Management

System Administration

Monitor/Measurement

Directory Services Administration

Security Administration

Network Administration

Help Desk

Problem Management

Failover & Recovery

Capacity Management

Availability Management

Cost Management
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Contingency Planning
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VantagePointVantagePoint for Windows for Windows
HighlightsHighlights
• Sophisticated Windows, Solaris and HP-UX

management from Windows
• Most advanced event browser and performance

subsystem Windows has ever seen
• Most advanced object technology agent Windows

has ever seen
• Best-in class reporting exposed via IIS
• Extensive out of the box management for: Windows

core OS, SQL Server, SNA, MSMQ, DNS, WTS, RAS, ...
• Advanced SPIs for Exchange, Internet Servers, SAP,

Oracle
• Leverage legacy OpenView knowledge
• 100% developed on



VantagePointVantagePoint Provides: Provides:

! Business-driven Intelligence
(See business impact immediately)
Business transaction insight
Context-driven
Business-centric views

! Instant Intelligence
(Fast Results)
Service discovery
Policy deployment
Application knowledge
Business/IT knowledge captured

! Active Intelligence
(Respond to the unexpected)
Dynamic measurement
Guided root-cause analysis
Automatic correction

!! Business-drivenBusiness-driven  IntelligenceIntelligence
(See business impact immediately)(See business impact immediately)
Business transaction insightBusiness transaction insight
Context-drivenContext-driven
Business-centric viewsBusiness-centric views

!! InstantInstant  IntelligenceIntelligence
(Fast Results)(Fast Results)
Service discoveryService discovery
Policy deploymentPolicy deployment
Application knowledgeApplication knowledge
Business/IT knowledge capturedBusiness/IT knowledge captured

!! ActiveActive Intelligence Intelligence
(Respond to the unexpected)(Respond to the unexpected)
Dynamic measurementDynamic measurement
Guided root-cause analysisGuided root-cause analysis
Automatic correctionAutomatic correction

New
Designed on

Windows 2000/COM+



MOF Example ImplementationMOF Example Implementation
Exchange Management RExchange Management Reportseports

Exchange SPI Mailbox Usage Trends 

Exchange SPI Messaging Availability 

$Reporting enables IT administrators and experts to very rapidly 
    access up to date information wherever they are and whenever 
    they want.
$Automated generation and web publication of these decreases
   TCO considerations

$Reporting is possible on all standard Exchange performance 
   counters AND results of specific calculations performed by the 
   SPI (such as round trip time)

$A powerful means to build SLA management solution for 
   the Exchange backbone

Click on the hyperlink
for example reports

Click on the hyperlink
for example reports



HP services help youHP services help you
unleash the power of yourunleash the power of your
investment in Microsoftinvestment in Microsoft®®

technologies.technologies.



A Full Range of ServiceA Full Range of Service
SolutionsSolutions

!!  IT Infrastructure Assessment and Design IT Infrastructure Assessment and Design
!!  Internet Architecture Planning Internet Architecture Planning
!!  E-services Architecture E-services Architecture
!!  MS Exchange and Knowledge MS Exchange and Knowledge

 Management Management

!! MS Official Curriculum for Windows NT/2000MS Official Curriculum for Windows NT/2000
 & BackOffice & BackOffice

!! UNIX-Windows NT IntegrationUNIX-Windows NT Integration
!! Customized end user trainingCustomized end user training

!! Hardware, Software and NetworkHardware, Software and Network
Integration,Integration,
Installation and ConfigurationInstallation and Configuration

!! QuickStartQuickStart Installation services Installation services
!! Relocation ServicesRelocation Services

!! Microsoft Software Licensing servicesMicrosoft Software Licensing services
!! Network ManagementNetwork Management
!! Desktop ManagementDesktop Management
!! Business RecoveryBusiness Recovery

!! Project planning and deploymentProject planning and deployment
!! Funding with flexible termsFunding with flexible terms
!! LeasingLeasing
!! Asset ManagementAsset Management

!! Mission critical services and supportMission critical services and support
!! Remote and onsite technical assistanceRemote and onsite technical assistance
!! MultivendorMultivendor hardware, software, hardware, software,

and network supportand network support

Plan for the optimum solution

Ensure a smooth fit into your
existing environment

Ensure trouble-free transition

Develop Windows NT/2000 expertise

Multivendor financing from a
single source

Keep it running & fix it fast

Consulting

Integration Center

Operations & Management

Education

Financing & Leasing

Support



Mission Critical Environment

HP Support Node

HP NetServer

Support Node
Workstation

Support Node
RouterCustomer

Router

Secure ISDN Link

HP Response Center
Mission Critical Support Center

Field Support Team High Availability
Support Team

HP High Availability ObservatoryHP High Availability Observatory



Windows 2000 Data CenterWindows 2000 Data Center
Solutions AlignmentSolutions Alignment
Built from HP’s Leadership!Built from HP’s Leadership!

## Installation and startup services for software andInstallation and startup services for software and
hardwarehardware

## Availability AssessmentAvailability Assessment
## 24x7 Hardware & Software Support24x7 Hardware & Software Support
## One-stop shop, no finger pointingOne-stop shop, no finger pointing
## On-site parts and services - 4 hour response timeOn-site parts and services - 4 hour response time

commitmentcommitment
## Direct Access to CPR/QFEDirect Access to CPR/QFE
## Ability to deliver 99.9% uptime solutionsAbility to deliver 99.9% uptime solutions
## Robust Solution Testing and CertificationRobust Solution Testing and Certification

ProgramsPrograms



Data Center SolutionsData Center Solutions
FocusFocus

!! Support MS Scale up and Scale OutSupport MS Scale up and Scale Out
Strategies in n-tier architecturesStrategies in n-tier architectures

!! Drive availability with 4-node fail-overDrive availability with 4-node fail-over
clustering, advanced clustering &clustering, advanced clustering &
Fault Tolerant SolutionsFault Tolerant Solutions

!! Industry leading customer value inIndustry leading customer value in
complete Server and Storagecomplete Server and Storage
Consolidation SolutionsConsolidation Solutions

!! “Killer-App” solution sets (e.g.“Killer-App” solution sets (e.g.
Database, Database, Exch Exch 2K…)2K…)

!! Industry leading Service and SupportIndustry leading Service and Support

Windows 2000 Datacenter Server
The operating system for the most demanding levels of

availability and scale



What is HP Doing Today withWhat is HP Doing Today with
Windows 2000 DataCenterWindows 2000 DataCenter

!! OEM Leadership in working with MS onOEM Leadership in working with MS on
DataCenter ProgramDataCenter Program

!! Developing and testing DataCenterDeveloping and testing DataCenter
configurations and solutionsconfigurations and solutions

!! Corporate ISV partner managementCorporate ISV partner management
!! Leading support and development of > 4 wayLeading support and development of > 4 way

4 node clusters with Microsoft4 node clusters with Microsoft
!! Finalizing service and support offerings forFinalizing service and support offerings for

DataCenter SolutionsDataCenter Solutions
!! MCSC Problem Management with MCSC Problem Management with JointQJointQ
!! DataCentre DataCentre HCL Configuration CertificationHCL Configuration Certification



MCSC for DatacenterMCSC for Datacenter
!! MCSC = MCSC = Microsoft Certified Support CenterMicrosoft Certified Support Center
!! New service program but based onNew service program but based on

existing MCSC programexisting MCSC program
!! As opposed to MCSC only covers theAs opposed to MCSC only covers the

Windows 2000 Datacenter Server OSWindows 2000 Datacenter Server OS
!! Includes a Includes a joint support queuejoint support queue staffed by staffed by

Authorized OEMs and MicrosoftAuthorized OEMs and Microsoft
!! Consistent core set of services acrossConsistent core set of services across

Authorized Datacenter OEMsAuthorized Datacenter OEMs
!! Lots of room for service differentiationLots of room for service differentiation



Joint Support QueueJoint Support Queue
!! Queue owns Datacenter OS & HW problem all-upQueue owns Datacenter OS & HW problem all-up

!! Problem isolation and reproductionProblem isolation and reproduction
!! Driving problem resolution into either Microsoft or OEMDriving problem resolution into either Microsoft or OEM

engineering teamengineering team
!! Providing relief and testing and delivery of Quick Fix toProviding relief and testing and delivery of Quick Fix to

customercustomer
!! Joint Queue is only mechanism for distribution of Joint Queue is only mechanism for distribution of QFEs QFEs forfor

DatacenterDatacenter
!! Accessed via a support contract sold by OEMAccessed via a support contract sold by OEM

!! Directly to customerDirectly to customer
!! Or sold to Microsoft on behalf of customer in Alliance andOr sold to Microsoft on behalf of customer in Alliance and

Alliance HA situationsAlliance HA situations
!! OEM or Microsoft escalation process may occur beforeOEM or Microsoft escalation process may occur before

call is handed to joint queuecall is handed to joint queue
!! Staffed by Microsoft & Authorized Datacenter OEMStaffed by Microsoft & Authorized Datacenter OEM

personnelpersonnel



Datacenter HCLDatacenter HCL
!! Stringent system validation – New client/server testStringent system validation – New client/server test
!! 2-week initial configuration test2-week initial configuration test
!! 1-week re-test for “minor” configuration changes1-week re-test for “minor” configuration changes

!! FirmwareFirmware
!! New adaptersNew adapters
!! Service PacksService Packs

!! All “kernel” modeAll “kernel” mode components must be loaded components must be loaded
!! Validation driven by 8 “load generators systems”Validation driven by 8 “load generators systems”

stressing the server under teststressing the server under test
!! Validation suite creates a system configuration fileValidation suite creates a system configuration file

documenting the tested configurationdocumenting the tested configuration
!! Configuration tool enables customers to check ifConfiguration tool enables customers to check if

their system is still validatedtheir system is still validated
!! Signed system configuration files downloadable fromSigned system configuration files downloadable from

Datacenter HCL siteDatacenter HCL site



What Microsoft and HP canWhat Microsoft and HP can
offer togetheroffer together
Complete High Availability SolutionComplete High Availability Solution

HW

NW HP Network Consulting &Availability 
Services

HP Critical
System
Support

SW  TAM
Service Escalation
Service Desk, etc

Consulting and Integration Services
HP Microsoft Service Operation

 PSC
Service Definition

Pre-sales, Solution Design…

Implement MaintainPlan Design



HP Services and SupportHP Services and Support
NetworkNetwork

Stockholm

Dusseldorf

Milan

Melbourne

• Over 27,000 employees
• 250 HP Technical

Education Centers

Caracas

Sao
Paulo

Buenos
Aires

• Over 600 Support Offices
located in more than
120 countries

• 3 Support Material
Distribution Centers

• 7 Microsoft Competency Centers
• >40 years support experience

Mexico
City

Seoul

Singapore

Geneva

Tokyo
Atlanta

Montreal

Madrid
ParisRoseville

Mt. View
Hong

Kong

Bristol

• 9 HP Operations Service Centers
• 35 HP Response Center network locations
  in 34 countries



!! Joint HP and Microsoft initiativesJoint HP and Microsoft initiatives
!! 7 centers around the world, connected by a worldwide7 centers around the world, connected by a worldwide

knowledge management systemknowledge management system
!! Provide benchmarking and proof-of-concept services forProvide benchmarking and proof-of-concept services for

Windows 2000 based InfrastructuresWindows 2000 based Infrastructures
!! Focused on:Focused on:

!! Windows 2000 and BackOffice architecture design,Windows 2000 and BackOffice architecture design,
integration, management and deploymentintegration, management and deployment

!! Microsoft Exchange, Microsoft Commerce InternetMicrosoft Exchange, Microsoft Commerce Internet
System (MCIS), Windows DNA architecture, and highSystem (MCIS), Windows DNA architecture, and high
availability solutionsavailability solutions




