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AgendaAgenda

llRoadmapRoadmap

llProcessorProcessor

llFeaturesFeatures

llPerformancePerformance

llSoftwareSoftware

llCall to ActionCall to Action
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Year 2000 Market SegmentsYear 2000 Market Segments

ll High End ServersHigh End Servers
–– AvailabilityAvailability

–– Downtime measured inDowntime measured in
minutes per yearminutes per year

–– Enterprise OS, SystemsEnterprise OS, Systems
Management, Clusters/FailoverManagement, Clusters/Failover

–– ScalabilityScalability
–– 4, 8-way and above systems4, 8-way and above systems

–– Architectural headroomArchitectural headroom

–– PerformancePerformance
–– Large memory addressability,Large memory addressability,

over 4GB physical memoryover 4GB physical memory

–– High tpc performanceHigh tpc performance

ll High End WorkstationsHigh End Workstations
–– 3D Graphics3D Graphics

–– Large data set modeling,Large data set modeling,
simulation, renderingsimulation, rendering

–– High performance cards,High performance cards,
graphics bandwidthgraphics bandwidth

–– PerformancePerformance
–– Large memory addressability,Large memory addressability,

over 4GB physical memoryover 4GB physical memory

–– High fp performanceHigh fp performance

–– ScalabilityScalability
–– System expandabilitySystem expandability

–– Multiple PCI segmentsMultiple PCI segments
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IA-64 RoadmapIA-64 Roadmap
PerformancePerformance

20012001

Madison /
Deerfield

Processors

Madison /Madison /
DeerfieldDeerfield

ProcessorsProcessors

Greater IPC*

Greater IPC*

•• 0.130.13µµ  technologytechnology
•• Madison: perf forMadison: perf for

high end segmentshigh end segments
•• Deerfield:Deerfield:

Price/perf forPrice/perf for
volume segmentsvolume segments

•• Scalability enhancementsScalability enhancements
•• Big cache for high end workloadsBig cache for high end workloads
•• Full speed cache busFull speed cache bus
•• 3D graphics enhancements3D graphics enhancements

20002000 20022002

McKinley
Processor

McKinleyMcKinley
ProcessorProcessor

•• Extends MercedExtends Merced
performance, featuresperformance, features

•• Full Merced & IA-32Full Merced & IA-32
software compatibilitysoftware compatibility

•• Common IA-32 sys archCommon IA-32 sys arch

*IPC = Instructions Per (clock) Cycle*IPC = Instructions Per (clock) Cycle

Merced
Processor

MercedMerced
ProcessorProcessor

  FrequencyFrequency (MHz) Boost
 (MHz) Boost

. . .

Strong roadmap with great headroomStrong roadmap with great headroom
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Extending the Intel ArchitectureExtending the Intel Architecture

  

Server AppsServer Apps Workstation AppsWorkstation Apps

IA-32:IA-32:
  outstanding performance andoutstanding performance and

price-performanceprice-performance

IA-64 :IA-64 :
ScalabilityScalability
HeadroomHeadroom

FP PerformanceFP Performance
Large addressabilityLarge addressability

Enterprise Class AvailabilityEnterprise Class Availability

Complementary IA-32 and IA-64 solutionsComplementary IA-32 and IA-64 solutions

ll High PerformanceHigh Performance
Technical ComputingTechnical Computing

ll Data WarehousingData Warehousing
ll High-end DecisionHigh-end Decision

Support Systems (DSS)Support Systems (DSS)
ll High-Capacity OLTPHigh-Capacity OLTP
ll Line of Business (LOB)Line of Business (LOB)
ll E-BusinessE-Business

ÀÀ SecuritySecurity
ÀÀ Web/DirectoryWeb/Directory
ÀÀ Dynamic appsDynamic apps
ÀÀ JavaJava

ll Digital ContentDigital Content
Creation (DCC)Creation (DCC)

ll Electronic DesignElectronic Design
Automation (EDA)Automation (EDA)

ll Mechanical DesignMechanical Design
Automation (MDA)Automation (MDA)

ll Financial AnalysisFinancial Analysis

ll Technical AnalysisTechnical Analysis
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Unprecedented Industry CommitmentUnprecedented Industry Commitment

IA and RISCIA and RISC
OEMsOEMs

OperatingOperating
SystemSystem
VendorsVendors

EnterpriseEnterprise
SoftwareSoftware
VendorsVendors

WorkstationWorkstation
SoftwareSoftware
VendorsVendors

DellDell

NCRNCR

ICLICL

ASTAST

CompaqCompaq

FujitsuFujitsu

SiemensSiemens

Data GeneralData General

IBMIBM

NECNEC

BullBull

GatewayGateway

SequentSequent

UnisysUnisys

HewlettHewlett
PackardPackard

SiliconSilicon
GraphicsGraphics

HitachiHitachi

CompaqCompaq

Hewlett Hewlett 

Packard Packard 

MicrosoftMicrosoft

NovellNovell

IBM/SCOIBM/SCO

Silicon Silicon 

GraphicsGraphics

SunSun

PeopleSoftPeopleSoft

OracleOracle

BaanBaan

InformixInformix

SASSAS

AribaAriba

SAPSAP

SoftimageSoftimage

CadenceCadence

AdobeAdobe

ParametricParametric

SynopsysSynopsys

AvidAvid

Mentor GraphicsMentor Graphics

MacNealMacNeal
SchwendlerSchwendler

Mental ImagesMental Images

WebLogicWebLogic

MicrosoftMicrosoft

IBMIBM

Make sure your plans include Merced / IA-64Make sure your plans include Merced / IA-64

EPCEPC
HummingbirdHummingbird

IBMIBM
MetaWareMetaWare
MicrosoftMicrosoft

NAGNAG
PGIPGI
SCOSCO
SunSun

SoftwareSoftware
Tools &Tools & Inf Inf..

VendorsVendors

OpenOpen
MarketMarket

ALTechALTech

NuanceNuance

TorrentTorrent

Merced ProcessorMerced Processor

Third PartyThird Party
VendorsVendors

AmericanAmerican
AriumArium

AMIAMI

Evans &Evans &
SutherlandSutherland

PhoenixPhoenix

3D-Labs3D-Labs
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Focus on Complete SolutionsFocus on Complete Solutions

Workstation
Applications

ISVs

Server
Applications

ISVs

Software
Tools

Intel/ISVs

Operating
Systems

OSVs

System
Designs

OEMs

Chipsets
Intel/Industry

Processor
Intel

Hardware,
I/O,

Graphics
IHVs

ll Hardware Development AlignedHardware Development Aligned

ÀÀ Processor design on trackProcessor design on track

ÀÀ Chipset components taping outChipset components taping out

ÀÀ Critical IHVs engagedCritical IHVs engaged

ll OEM Designs ProgressingOEM Designs Progressing

ÀÀ Over 30 server and workstationOver 30 server and workstation
designs meeting milestonesdesigns meeting milestones

ÀÀ System schematics finalizedSystem schematics finalized

ll Software Progress on All FrontsSoftware Progress on All Fronts

ÀÀ Compiler hitting performance targetsCompiler hitting performance targets

ÀÀ Multiple OS’s booting on simulatorMultiple OS’s booting on simulator

ÀÀ Multiple apps running on simulatorMultiple apps running on simulator

Complete solutions available starting 2H ‘00Complete solutions available starting 2H ‘00

HARDWAREHARDWARE

SOFTWARESOFTWARE
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Merced ProcessorMerced Processor

Performance, Compatibility, Scalability, AvailabilityPerformance, Compatibility, Scalability, Availability

ll Features for the high endFeatures for the high end
ÀÀ Terabytes of memory addressingTerabytes of memory addressing

ÀÀ High availability featuresHigh availability features

ÀÀ Enhanced scalabilityEnhanced scalability

ll Performance for the high endPerformance for the high end
ÀÀ World class fp performanceWorld class fp performance

ÀÀ World class tpc performanceWorld class tpc performance

ÀÀ World class security algorithmWorld class security algorithm
performanceperformance

ÀÀ Large, three level cacheLarge, three level cache

ll Full IA-32 backward binaryFull IA-32 backward binary
compatibilitycompatibility

ll Industry leading 0.18Industry leading 0.18µµ process process
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Merced Cartridge FeaturesMerced Cartridge Features

EfficientEfficient
heatheat
dissipationdissipation
technologytechnology

IntelIntel
designeddesigned
static cachestatic cache
RAMRAMSeparateSeparate

signal &signal &
powerpower
connectionsconnections
for signalfor signal
integrityintegrity

Full speedFull speed
cache buscache bus

CostCost
effectiveeffective
performanceperformance
substratesubstrate

Optimized for manufacturability and costOptimized for manufacturability and cost
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Merced Processor ProgressMerced Processor Progress

Samples in ‘99, production in mid-2000Samples in ‘99, production in mid-2000

ll Final stages of functional logic validationFinal stages of functional logic validation
ÀÀ Multiprocessor OS Kernel booting on Merced logic modelMultiprocessor OS Kernel booting on Merced logic model

ll Thorough MP system validation underwayThorough MP system validation underway
ÀÀ Elaborate logic simulation on pre-siliconElaborate logic simulation on pre-silicon

ÀÀ Large number of post-silicon tests already portedLarge number of post-silicon tests already ported

ll Physical implementation well on trackPhysical implementation well on track
ÀÀ Timing convergence nearing completionTiming convergence nearing completion

ÀÀ Circuit design making excellent progressCircuit design making excellent progress

ÀÀ Layout completion in lock step with circuit designLayout completion in lock step with circuit design
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Merced
CPUs

Chipset

Firmware

I/O

Memory

OS

Components

Integrated Solution for EnterpriseIntegrated Solution for Enterprise
Availability RequirementsAvailability Requirements

Merced = High AvailabilityMerced = High Availability

•• ClusteringClustering
•• VI architecture...VI architecture...

•• High availability featuresHigh availability features
from leading UNIX vendorsfrom leading UNIX vendors

•• Enhanced availability featuresEnhanced availability features
in Win64 from MS, Intel, OEMsin Win64 from MS, Intel, OEMs

•• Extensive ECCExtensive ECC
•• Intel serverIntel server

managementmanagement

•• Extensive ECC, parity errorExtensive ECC, parity error
detection, correctiondetection, correction

•• Enhanced MCAEnhanced MCA
•• Process level error Process level error
containment forcontainment for
maximum availabilitymaximum availability

•• Hot plug PCIHot plug PCI
•• Hot swapHot swap

•• Comprehensive errorComprehensive error
handling and logginghandling and logging

•• Extensible FirmwareExtensible Firmware
Interface sys mgmt hooksInterface sys mgmt hooks

•• Extensive error detection,Extensive error detection,
correction, and containmentcorrection, and containment
(ECC, parity, DRAM chipkill)(ECC, parity, DRAM chipkill)

•• ModularityModularity
•• ServiceabilityServiceability
•• OEM enabled redundancyOEM enabled redundancy

•• Enhanced error handling supportEnhanced error handling support
•• System monitoring toolsSystem monitoring tools
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Merced = Enterprise ScalabilityMerced = Enterprise Scalability

ll Optimized memory utilizationOptimized memory utilization
–– 64 bit memory architecture64 bit memory architecture

–– Flexible page sizes up to 256MB reduces overheadFlexible page sizes up to 256MB reduces overhead

–– Innovative, large 3 level cache hierarchy reduces bus trafficInnovative, large 3 level cache hierarchy reduces bus traffic

ll Highly efficient busHighly efficient bus
–– Enhanced deferred transaction support increases busEnhanced deferred transaction support increases bus

utilizationutilization

–– Cache line size optimized to conserve bandwidthCache line size optimized to conserve bandwidth

ll Advanced architectural featuresAdvanced architectural features
–– Speculation reduces memory latency effectsSpeculation reduces memory latency effects

Scalability for the most demanding requirementsScalability for the most demanding requirements
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High Performance ComputingHigh Performance Computing
for Workstationsfor Workstations

ll Better Performance for improved graphics:Better Performance for improved graphics:
ÀÀ Register based architectureRegister based architecture

ÀÀ Large register resources (128)Large register resources (128)

ll 2 Extended Precision (EP) FMACs, 2 SP FMACs2 Extended Precision (EP) FMACs, 2 SP FMACs
ÀÀ ~3 GFLOPs extended precision peak performance~3 GFLOPs extended precision peak performance

ÀÀ ~6 GFLOPs single precision peak performance~6 GFLOPs single precision peak performance

MemoryMemory
128 FP128 FP

RegisterRegister
FileFile

Multiple read ports

Multiple write ports
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AGP ProAGP Pro
AGP 4XAGP 4X

Intel® 82460GX ChipsetIntel® 82460GX Chipset

Merced
processor

Merced
processor

Merced
processor

Merced
processor

ll Time-to-money chipset forTime-to-money chipset for
1-4P Merced systems1-4P Merced systems

llOEMs using Intel componentsOEMs using Intel components
to build 32P+ systemsto build 32P+ systems

SystemSystem
ControlControl

PCIPCI
BridgeBridge

PCIPCI
BridgeBridge

PCIPCI
BridgeBridge

PCIPCI
BridgeBridge

.   .   .  

I/OI/O
ll Integrated PCI Hot PlugIntegrated PCI Hot Plug
llSupports 66MHz / 64 bit PCISupports 66MHz / 64 bit PCI

GraphicsGraphics
BridgeBridge

MemoryMemory
ControlControl

Availability FeaturesAvailability Features
llECC on memoryECC on memory

and data pathsand data paths
llSupports IntelSupports Intel

server managementserver management
llMemory ChipkillMemory Chipkill
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OEM Merced DesignsOEM Merced Designs

Driving Merced into the highest endsDriving Merced into the highest ends

8 Way8 Way
16 Way16 Way

32 Way32 Way
64 Way64 Way

512 Way512 Way

4 Way4 Way

. . .. . .

All trademarks and brands are the property of their respective owners
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Software Program DeliverablesSoftware Program Deliverables

ll Tools reduce ISV effort, TTMTools reduce ISV effort, TTM
ÀÀ Choice of leading compilers, libraries, toolsChoice of leading compilers, libraries, tools

ÀÀ Comprehensive pre-silicon softwareComprehensive pre-silicon software
development environmentdevelopment environment

ll Optimized high end OS’sOptimized high end OS’s
ÀÀ Production quality IBM/SCO Monterey, Win64,Production quality IBM/SCO Monterey, Win64,

 Modesto, Linux, HP-UX, IRIX, Solaris, Bravo Modesto, Linux, HP-UX, IRIX, Solaris, Bravo

ÀÀ Concurrent with Merced system availabilityConcurrent with Merced system availability

ll Production ready applicationsProduction ready applications
ÀÀ Industry leaders committed to availabilityIndustry leaders committed to availability

concurrent with Merced systemsconcurrent with Merced systems

ÀÀ IA-32 compatibility instantly enablesIA-32 compatibility instantly enables
broad software basebroad software base

Device DriversDevice Drivers

OperatingOperating
SystemsSystems

Tools, Libraries,Tools, Libraries,
Compilers, etc.Compilers, etc.

FirmwareFirmware

ServerServer
SoftwareSoftware

WorkstationWorkstation
SoftwareSoftware
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Merced Software Program TimelineMerced Software Program Timeline

19991998 2000

Key Applications 64 bit Code Cleaning,  Key Applications 64 bit Code Cleaning,  
Pre-Silicon PortingPre-Silicon Porting

64-bit Transition Tools64-bit Transition Tools            SDK on Hardware           SDK on Hardware
   Pre-Silicon Development Environment   Pre-Silicon Development Environment

ProductionProduction
SDKSDKTools

OS on Simulator OS on Simulator             OS on Hardware            OS on Hardware ProductionProduction
OSOSOS

Prod.Prod.
ReleaseReleaseDependency Apps CodeDependency Apps Code

Cleaning, Pre-Si PortingCleaning, Pre-Si Porting

Optimize onOptimize on
SoftwareSoftware

DevelopmentDevelopment
VehicleVehicle

Tools, OSs, Apps converging on Merced productionTools, OSs, Apps converging on Merced production

Apps
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Pre-Silicon SoftwarePre-Silicon Software
Development KitsDevelopment Kits

ll SDKs Include:SDKs Include:
–– CompilerCompiler

–– LinkerLinker

–– LibrariesLibraries

–– DebuggerDebugger

–– IA-64 OSIA-64 OS

–– MercedMerced
SimulatorSimulator

ll Simulation Environment:Simulation Environment:

IA-64  ApplicationIA-64  Application

IA-64 OS IA-64 Drivers

ProcessorProcessor

Simulator KernelSimulator Kernel

StandardStandard
DevicesDevices

User DefinedUser Defined
Device ModelDevice Model

IA-32 OSIA-32 OS

        IA-32 Host        IA-32 Host

Simulator

Software

Host

Pre-silicon development enables concurrent availabilityPre-silicon development enables concurrent availability

Actual IA-64Actual IA-64
DevicesDevices
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Merced Software Tools ProgressMerced Software Tools Progress
ll Compiler progressCompiler progress

–– Almost 100% of functional tests passingAlmost 100% of functional tests passing

–– Exceeding performance targetsExceeding performance targets

ll Development tools progressDevelopment tools progress

–– SDKs delivered to key OEMs, OSVs and tools vendorsSDKs delivered to key OEMs, OSVs and tools vendors

–– Full SDKs with OS, Compiler and Tools to select ISVs in Q1Full SDKs with OS, Compiler and Tools to select ISVs in Q1

ll Variety of 64-bit cleanup tools publicly availableVariety of 64-bit cleanup tools publicly available

–– HP, Microsoft, SCO (URLs in Backup)HP, Microsoft, SCO (URLs in Backup)

–– LINT tools, DLL findersLINT tools, DLL finders

Start your 64 bit code cleaning and optimizations nowStart your 64 bit code cleaning and optimizations now
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Merced OS ProgressMerced OS Progress

Fully functional, high availability OSsFully functional, high availability OSs
concurrent with Mercedconcurrent with Merced

ll 7 OS’s Booting on Merced simulator:7 OS’s Booting on Merced simulator:
ÀÀWin64Win64
ÀÀSCO UnixWareSCO UnixWare

–– Monterey booting later in Q1Monterey booting later in Q1

ÀÀNovell ModestoNovell Modesto
ÀÀHP-UXHP-UX

–– Several ISV applications runningSeveral ISV applications running
–– Software transition kits available on the webSoftware transition kits available on the web

ÀÀSolarisSolaris
ÀÀ IRIXIRIX
ÀÀCompaq UnixCompaq Unix

ll Full support for LinuxFull support for Linux
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Merced Application TargetsMerced Application Targets

ll Large memoryLarge memory

ll Large, fast cachesLarge, fast caches
llExplicit parallelismExplicit parallelism

llScalabilityScalability

llFMACs = faster FPFMACs = faster FP

llSIMD calculationsSIMD calculations

llFull speed EPFull speed EP

DataData
WarehouseWarehouse

OLTP,OLTP,
DSS, LOBDSS, LOB

Large DatasetLarge Dataset
Computation,Computation,
High end EDAHigh end EDA

3-D Graphics,3-D Graphics,
High end DCCHigh end DCC

Simulation,Simulation,
Modeling,Modeling,
SecuritySecurity

Matching application needs with architecture benefitsMatching application needs with architecture benefits
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Horizontal Horizontal 
ApplicationsApplications

DatabaseDatabase

OperatingOperating
SystemsSystems

 

MiddlewareMiddleware

VerticalVertical
ApplicationsApplications
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Custom ApplicationsCustom Applications

Server Solution StacksServer Solution Stacks

PrimaryPrimary
Target AppsTarget Apps

CriticalCritical
DependenciesDependencies

Example:Example:
Online Online 

ProcurementProcurement

OS

OEM 
System

Middleware

ERP

WebServer

Database

Focus on full stacks to accelerate availabilityFocus on full stacks to accelerate availability

Online 
Procurement App

•• Major DB & ERP ISVs actively porting,  Major DB & ERP ISVs actively porting, 
  running on simulator  running on simulator
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DCC           EDA            MDA            Finance         OtherDCC           EDA            MDA            Finance         Other

••RenderingRendering
••EditingEditing
••3D Animation3D Animation

••VerificationVerification
••SynthesisSynthesis
••DRCDRC

••EquityEquity
••Treasury Treasury 
••Risk AnalysisRisk Analysis

••CFDCFD
••GISGIS
••Molecular Molecular 
 Modeling Modeling

••FEAFEA
••ModelingModeling
••Hi-end CAEHi-end CAE

•• Top ISVs in key segments publicly committed to Merced Top ISVs in key segments publicly committed to Merced

•• Several apps actively porting, running on simulator Several apps actively porting, running on simulator

Workstation ApplicationsWorkstation Applications

Focus on leaders in target segmentsFocus on leaders in target segments
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IHV Program DeliverablesIHV Program Deliverables

ll Optimized drivers for critical devices:Optimized drivers for critical devices:
ÀÀ Graphics, Storage, Networking/Comm,Graphics, Storage, Networking/Comm,

Clustering, Video, Audio, PrinterClustering, Video, Audio, Printer

ÀÀ 64 bit64 bit DDIs DDIs

ÀÀ PCI Hot PlugPCI Hot Plug

1999199919981998 20002000

Early ports completeEarly ports complete
SDK & tools validationSDK & tools validation

64 bit Code Cleaning,64 bit Code Cleaning,
Pre-Si Env. Port, OptimizePre-Si Env. Port, Optimize

ProductionProduction
ReleaseRelease

Key IHV EnablingKey IHV Enabling

Optimize on HardwareOptimize on Hardware

Production ready concurrent with Merced systemsProduction ready concurrent with Merced systems

DriverDriver
ValidationValidation

DriverDriver
OptimizationOptimization
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SummarySummary

ll Merced - features for the high endMerced - features for the high end

ll Merced - highly competitive performanceMerced - highly competitive performance

ll Merced - focus on complete solutionsMerced - focus on complete solutions

ll Merced - samples in ‘99, production in mid-2000Merced - samples in ‘99, production in mid-2000

ll Merced - unprecedented industry supportMerced - unprecedented industry support
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Call to ActionCall to Action
ll OEMsOEMs

ÀÀ Continue working with Intel on Merced system designsContinue working with Intel on Merced system designs

ll OSVsOSVs
ÀÀ Continue IA-64 optimizationContinue IA-64 optimization
ÀÀ Deliver ISV and IHV development kitsDeliver ISV and IHV development kits

ll ISVsISVs
ÀÀ Attend “Preparing 32 bit code for IA-64” sessionAttend “Preparing 32 bit code for IA-64” session
ÀÀ Get your code 64 bit readyGet your code 64 bit ready
ÀÀ Identify your key dependency appsIdentify your key dependency apps
ÀÀ Drive your key dependency apps to 64 bit readinessDrive your key dependency apps to 64 bit readiness

ll IHVsIHVs
ÀÀ Attend “Preparing 32 bit code for IA-64” sessionAttend “Preparing 32 bit code for IA-64” session
ÀÀ Get your drivers 64 bit readyGet your drivers 64 bit ready
ÀÀ Discuss IA-64 product requirements with OEM customersDiscuss IA-64 product requirements with OEM customers
ÀÀ Prepare for IA-64 driver porting using Intel and OSV toolsPrepare for IA-64 driver porting using Intel and OSV tools


