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The Future of AlphaThe Future of Alpha



The Alpha Plan Continues ….The Alpha Plan Continues ….

�� Alpha plan is on-track and continuesAlpha plan is on-track and continues
more aggressively than planned prior tomore aggressively than planned prior to
the mergerthe merger

�� Merced slip creates huge opportunity forMerced slip creates huge opportunity for
CompaqCompaq

�� Alternate Alpha Alternate Alpha sourcingsourcing and and
architectural licensing plans underwayarchitectural licensing plans underway



Compaq...Compaq...
… continues to own and… continues to own and

develop Alpha,develop Alpha,
maintaining all designmaintaining all design
engineering resourcesengineering resources

… sources Alpha from Intel… sources Alpha from Intel
(plus(plus Samsung Samsung and and
othersothers))

�� Broad-based business relationshipBroad-based business relationship

�� 10 year patent cross-license agreement10 year patent cross-license agreement

Intel…Intel…
… manufacturing Alpha… manufacturing Alpha

chips for Compaqchips for Compaq
based on the acceleratedbased on the accelerated
long term Alpha roadmaplong term Alpha roadmap

 …bought Hudson FAB - …bought Hudson FAB -
$700M (book value$700M (book value))

Intel AgreementIntel Agreement
The Results ….The Results ….



� Long-term viability of Alpha is ensured
� Plus an accelerated process roadmap

to extend performance lead
� FAB-less model frees up cash for

Compaq to invest in future growth

� DIGITAL UNIX customers using Alpha
have NO migration nightmares ahead

� OpenVMS propelled by Alpha
into the 21st century

� Alpha gives Compaq the broadest line of
Windows NT servers

�� Long-term viability of Alpha is ensuredLong-term viability of Alpha is ensured

�� Plus anPlus an  accelerated process roadmapaccelerated process roadmap
to extend performance leadto extend performance lead

�� FAB-less modelFAB-less model  frees up cash forfrees up cash for
Compaq to invest in future growthCompaq to invest in future growth

�� DIGITAL UNIX customers using AlphaDIGITAL UNIX customers using Alpha
havehave  NO migration nightmaresNO migration nightmares  aheadahead

�� OpenVMS propelled by AlphaOpenVMS propelled by Alpha
into theinto the  21st century21st century

�� Alpha gives Compaq theAlpha gives Compaq the  broadest linebroadest line  ofof
Windows NT serversWindows NT servers

OpenVMS

Win for Compaq and Our Customers…Win for Compaq and Our Customers…
the Real Storythe Real Story



Previous FAB ModelPrevious FAB ModelPrevious FAB Model

�� DIGITAL owned designDIGITAL owned design
engineers andengineers and
manufacturing operationmanufacturing operation

�� DIGITAL fundedDIGITAL funded
manufacturing and processmanufacturing and process
improvements; pressure toimprovements; pressure to
load FAB for efficiencyload FAB for efficiency

Semiconductor
Mfg. (FAB)

SemiconductorSemiconductor
MfgMfg. (FAB). (FAB)

Semiconductor
Engineering

SemiconductorSemiconductor
EngineeringEngineering

System
Manufacturing

SystemSystem
ManufacturingManufacturing

Semiconductor
Process Eng.

SemiconductorSemiconductor
ProcessProcess Eng Eng..

�� Compaq owns and engineersCompaq owns and engineers
chips - over 500 design engineerschips - over 500 design engineers

�� Intel manufactures chipsIntel manufactures chips

�� Intel’s volumes fillIntel’s volumes fill fab fab; Compaq; Compaq
benefits from Intel’s economiesbenefits from Intel’s economies
of scaleof scale

Semiconductor
Engineering

SemiconductorSemiconductor
EngineeringEngineering

System
Manufacturing

SystemSystem
ManufacturingManufacturing

Semiconductor
Mfg. (FAB)

SemiconductorSemiconductor
MfgMfg. (FAB). (FAB)

Semiconductor
Process Eng.

SemiconductorSemiconductor
ProcessProcess Eng Eng..

New FAB-less ModelNew FAB-less ModelNew FAB-less Model

Semiconductor Manufacturing ModelsSemiconductor Manufacturing Models
for Alphafor Alpha



Benefits of using foundry semiconductor manufacturing:Benefits of using foundry semiconductor manufacturing:

�� Significantly lower chip costsSignificantly lower chip costs

�� Significantly lower manufacturing investmentSignificantly lower manufacturing investment

�� Much earlier access to 0.18u & 0.13u CMOSMuch earlier access to 0.18u & 0.13u CMOS

�� Allows EV7 to include larger on-chip cachesAllows EV7 to include larger on-chip caches

�� Accelerates future Alpha roadmap enhancementsAccelerates future Alpha roadmap enhancements

Alpha roadmapAlpha roadmap
6”
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Flagship ChipFlagship Chip

Min. Feature Min. Feature 
Clock Rate - MHzClock Rate - MHz

CMOS  5 CMOS  5 CMOS 3 CMOS 3 CMOS  4 CMOS  4 

1989 1991 1995

Mariah NVAX/EV4 EV5

1.0 um .75 um .5 um

63    200 300

FAB-4 & FAB-5FAB-4 & FAB-5

0.8M 1.5M 9.3M

2001

EV8

.13 um 

1200+

250M

Wafer SizeWafer Size

   400-600

TransistorsTransistors

CMOS  6CMOS  6

1998

EV6

.35 um 

 500-600

FAB-6FAB-6
8”8”

15M

CMOS  7CMOS  7

1999

EV67

.25 um 

600-800

15M

1996

EV56

.35 um 

9.3M

Foundry FABFoundry FABFoundry FAB

2000

EV7

.18 um 

600-1000

100+M

1999

EV68

.18 um 

600-1000

15M

6”6”



•• Alpha remains clear 64-bitAlpha remains clear 64-bit
choice as lead overchoice as lead over
Merced extendedMerced extended

•• 64-bit capability on64-bit capability on
Windows NT over 2 yearsWindows NT over 2 years
before other vendors getbefore other vendors get
their first 64-bittheir first 64-bit
processorsprocessors
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Alpha - Continuing Technology LeadAlpha - Continuing Technology Lead

�� Alpha  21264 (EV6)Alpha  21264 (EV6)
announced in February,announced in February,
19981998
�� Performance 1.5 to 2Performance 1.5 to 2

times competition, basedtimes competition, based
on SPECint95 andon SPECint95 and
SPECfp95SPECfp95

�� Systems based on EV6Systems based on EV6
begin shipment inbegin shipment in
November, 1998November, 1998
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•• Silicon cost reduces as the square of the die sizeSilicon cost reduces as the square of the die size

•• Alpha 21264 in .18 micron <50% Merced’s size andAlpha 21264 in .18 micron <50% Merced’s size and
<20% of Merced’s cost in the same process<20% of Merced’s cost in the same process
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The System Is the Silicon...The System Is the Silicon...
an Evolutionan Evolution

�� Reflects new philosophy of coupling chipReflects new philosophy of coupling chip
design to system designdesign to system design
�� Optimize for the systemOptimize for the system

�� Alpha processor chip design organization now partAlpha processor chip design organization now part
of same division as AlphaServer systemsof same division as AlphaServer systems

�� EV7 – On-chip switchesEV7 – On-chip switches
�� Fewer, more powerful chips, another order ofFewer, more powerful chips, another order of

magnitude memory bandwidthmagnitude memory bandwidth

�� EV8 – Simultaneous multithread approachEV8 – Simultaneous multithread approach
(SMT)(SMT)
�� More efficient multi-execution unitsMore efficient multi-execution units



AlphaServer Family 
for DIGITAL UNIX and OpenVMS

AlphaServer Family AlphaServer Family 
for DIGITAL UNIX and OpenVMSfor DIGITAL UNIX and OpenVMS

AlphaServerAlphaServer
800800
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DIGITAL Server Family 
for Windows NT

DIGITAL Server Family DIGITAL Server Family 
for Windows NTfor Windows NT

Compaq’s Alpha-based ServerCompaq’s Alpha-based Server
Families Today...Families Today...
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AlphaServer Systems for DIGITAL UNIXAlphaServer Systems for DIGITAL UNIX
& OpenVMS Directions...& OpenVMS Directions...

$100K-$1M$100K-$1M

ForFor
global  solutionsglobal  solutions

ForFor
enterprise solutionsenterprise solutions

$25K-$200K$25K-$200K

CY98CY98

AlphaServer 4100AlphaServer 4100

Up to $25KUp to $25K

ForFor
department solutionsdepartment solutions

AlphaServer 800AlphaServer 800

CY99CY99

AlphaServer 1200AlphaServer 1200
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low-cost

EV6

Next Generation Mid-rangeNext Generation Mid-range

Next Generation Low-endNext Generation Low-end

EV67EV67
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Compaq AlphaServer SeriesCompaq AlphaServer Series



�� EV67 4-wayEV67 4-way

Compaq Compaq ProLiantProLiant
 Alpha Series Alpha Series

Future OfferingFuture Offering

Current ProductsCurrent Products

DIGITAL ServerDIGITAL Server
7300 Series7300 Series

Product IntegrationProduct Integration

DIGITAL ServerDIGITAL Server
5300 Series5300 Series

DIGITAL ServerDIGITAL Server
3300 Series3300 Series

�� EV67 2-wayEV67 2-way

Compaq Compaq ProLiantProLiant
Alpha SeriesAlpha Series

�� EV67 1-wayEV67 1-way

Compaq Compaq ProLiantProLiant
Alpha SeriesAlpha Series

Alpha-based Windows NT ServersAlpha-based Windows NT Servers
Directions...Directions...



��EV67, EV7EV67, EV7
based systemsbased systems

��Compaq’s firstCompaq’s first
Alpha-basedAlpha-based
ProfessionalProfessional
WorkstationWorkstation

��EV6 500 MHzEV6 500 MHz

��EV56 433, 500,EV56 433, 500,
600 MHz600 MHz

��Universal O/SUniversal O/S
support: Windowssupport: Windows
NT, UNIX,NT, UNIX,
OpenVMSOpenVMS

FutureFuture
Products in theProducts in the
XP lineXP line

Compaq ProfessionalCompaq Professional
Workstation XP1000Workstation XP1000

Alpha-based Workstation Directions…Alpha-based Workstation Directions…

DIGITAL Personal WSDIGITAL Personal WS
a/au-seriesa/au-series



NonStop Himalaya ServerNonStop Himalaya Server
New Processor ArchitectureNew Processor Architecture

�� World’s trusted leader in businessWorld’s trusted leader in business
critical solutions strengthened bycritical solutions strengthened by
AlphaAlpha
�� Most reliable system PLUS mostMost reliable system PLUS most

powerful processorpowerful processor

�� Protects customer investmentProtects customer investment
�� 100% application compatible100% application compatible

�� Easy upgrade for existing systemsEasy upgrade for existing systems

�� Proven transition pathProven transition path

�� Compaq fully committed to Alpha asCompaq fully committed to Alpha as
high-end processor platformhigh-end processor platform



Alpha and Operating SystemAlpha and Operating System
EnvironmentsEnvironments

�Foundation for 64-bit
industry standardization

�Design center will remain
Alpha

��Foundation for 64-bitFoundation for 64-bit
industry standardizationindustry standardization

��Design center will remainDesign center will remain
AlphaAlpha

�� Secure path forwardSecure path forward
into 21st century forinto 21st century for
very large installed basevery large installed base

�� Major opportunity withMajor opportunity with
highest availabilityhighest availability
(24x365) environments(24x365) environments

OpenVMS

� Line extension and Only 64-bit
alternative today

� Microsoft’s 64-bit Windows NT

development platform

�� Line extensionLine extension  andand  OnlyOnly  64-bit64-bit
alternative todayalternative today

�� Microsoft’sMicrosoft’s  64-bit Windows NT64-bit Windows NT

development platformdevelopment platform



Alpha Leads HPTC marketAlpha Leads HPTC market

Processor TypeProcessor Type Revenue ($M)Revenue ($M) Share (%)Share (%)

AlphaAlpha 1,342.21,342.2   26.4  26.4

MIPSMIPS    926.6   926.6   18.2  18.2

IBM PowerIBM Power    915.2   915.2   18.0  18.0

HP PA-RISCHP PA-RISC    890.3   890.3   17.5  17.5

Prop. VectorProp. Vector    636.0   636.0   12.5  12.5

Sun SPARCSun SPARC    234.9   234.9       4.6  4.6

Prop. OtherProp. Other      88.6     88.6     1.7    1.7

Intel x86Intel x86      53.7     53.7     1.1    1.1

TOTALTOTAL 5,087.65,087.6 100.0100.0
Source: IDC -August 1 HPTC research reportSource: IDC -August 1 HPTC research report



Compaq & Alpha -Compaq & Alpha -
Leading the Way with 64-bit ComputingLeading the Way with 64-bit Computing

Time-to-marketTime-to-market
�� 6 year head start6 year head start

�� 24+ month Windows NT24+ month Windows NT
exclusiveexclusive

StandardsStandards
�� Multiple sourcesMultiple sources

�� Architectural partnersArchitectural partners

�� Microsoft supportMicrosoft support

VolumeVolume
�� New marketsNew markets

�� Media Content CreationMedia Content Creation

�� Alpha Processor Inc.Alpha Processor Inc.



� Granted Samsung an Alpha architecture license
� Manages the architectural process to ensure

architectural consistency, and will continue to
develop future Alpha designs

�� Granted Granted SamsungSamsung an Alpha architecture license an Alpha architecture license

�� Manages the architectural process to ensureManages the architectural process to ensure
architectural consistency, and will continue toarchitectural consistency, and will continue to
develop future Alpha designsdevelop future Alpha designs

� Gains access to all Alpha microprocessor intellectual
property, including patents and future
implementations

� Will make its own versions of the Alpha processor for
specific markets

� Created a subsidiary (Alpha Processor Inc.)
dedicated to the marketing and sales of Alpha
microprocessors

�� Gains access to all Alpha microprocessor intellectualGains access to all Alpha microprocessor intellectual
property, including patents and futureproperty, including patents and future
implementationsimplementations

�� Will make its own versions of the Alpha processor forWill make its own versions of the Alpha processor for
specific marketsspecific markets

�� Created a subsidiary (Alpha Processor Inc.)Created a subsidiary (Alpha Processor Inc.)
dedicated to the marketing and sales of Alphadedicated to the marketing and sales of Alpha
microprocessorsmicroprocessors

Agreement WithAgreement With Samsung Samsung



In Conclusion...In Conclusion...
The Alpha Plan Continues ….The Alpha Plan Continues ….

�� Alpha plan is on-track and continuesAlpha plan is on-track and continues
more aggressively than planned prior tomore aggressively than planned prior to
the mergerthe merger

�� Merced slip creates huge opportunity forMerced slip creates huge opportunity for
CompaqCompaq

�� Alternate AlphaAlternate Alpha sourcing sourcing and and
architectural licensing plans underwayarchitectural licensing plans underway

Good for Our Customers and PartnersGood for Our Customers and PartnersGood for Our Customers and Partners

Secure and Accelerated Roadmap for AlphaSecure and Accelerated Roadmap for Alpha



Better answers.



BackupBackup



Alpha 21264 (EV6) HighlightsAlpha 21264 (EV6) HighlightsAlpha 21264 (EV6) Highlights

� 500-600 MHz operating
frequency

� 40 SPECint95 (est)
� 60 SPECfp95 (est)
� MPEGII encode in real-time
� Spectacular memory bandwidth

� 4+ GB/s L2 cache bandwidth

� 2+ GB/s peak memory
bandwidth

� 900 MFLOPs Linpack
1000x1000

�� 500-600 MHz operating500-600 MHz operating
frequencyfrequency

�� 40 SPECint95 (40 SPECint95 (estest))

�� 60 SPECfp95 (60 SPECfp95 (estest))

�� MPEGII encode in real-timeMPEGII encode in real-time

�� Spectacular memory bandwidthSpectacular memory bandwidth
�� 4+ GB/s L2 cache bandwidth4+ GB/s L2 cache bandwidth

�� 2+ GB/s peak memory2+ GB/s peak memory
bandwidthbandwidth

�� 900900 MFLOPs Linpack MFLOPs Linpack
1000x10001000x1000

PerformancePerformancePerformance
� Four-way instruction map

� Dynamic execution

� Register renaming

� Out-of-order execution

� Quad integer pipelines

� Dual floating-point pipelines

� Motion video instructions
� Square root and divide
� 64 KB I-cache — 2-set
� 64 KB D-cache — 2-set
� CMOS6 — 0.35u, 2.0V, 6LM

�� Four-way instruction mapFour-way instruction map
�� Dynamic executionDynamic execution

�� Register renamingRegister renaming

�� Out-of-order executionOut-of-order execution

�� Quad integer pipelinesQuad integer pipelines

�� Dual floating-point pipelinesDual floating-point pipelines

�� Motion video instructionsMotion video instructions

�� Square root and divideSquare root and divide

�� 64 KB I-cache — 2-set64 KB I-cache — 2-set

�� 64 KB D-cache — 2-set64 KB D-cache — 2-set

�� CMOS6 — 0.35u, 2.0V, 6LMCMOS6 — 0.35u, 2.0V, 6LM

FeaturesFeaturesFeatures
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AlphaServer Systems for DIGITAL UNIXAlphaServer Systems for DIGITAL UNIX
& OpenVMS Directions...& OpenVMS Directions...

��$100K-$1M$100K-$1M

��Multiprocessing systems,Multiprocessing systems,
offer highest scalabilityoffer highest scalability

��Targets: EnterpriseTargets: Enterprise
applications, dataapplications, data
warehousing, HPTCwarehousing, HPTC

For global solutionsFor global solutions

For enterprise solutionsFor enterprise solutions
��$25K-$200K$25K-$200K

��1-4 CPU systems1-4 CPU systems

��Target: enterpriseTarget: enterprise
applications and HPTCapplications and HPTC

��Pedestal andPedestal and rackmount rackmount

��Up to $25KUp to $25K

��UniUni and dual processor and dual processor
systemssystems

��Target: replicated sites,Target: replicated sites,
dedicated applications,dedicated applications,
InternetInternet

For department solutionsFor department solutions

UNI
low-cost

EV6

Next Generation Mid-rangeNext Generation Mid-range

Next Generation Low-endNext Generation Low-end

EV67EV67

EV67EV67

EV67EV67

EV67EV67

(1-4 EV6)

1-2 CPU
 EV6

EV6EV6

Next Generation High-endNext Generation High-end

(16-32)

 (8-16)

(1-8)

CY98CY98 CY99CY99

AlphaServer 4100AlphaServer 4100

AlphaServer 800AlphaServer 800

AlphaServer 1200AlphaServer 1200

AlphaServer 8X00AlphaServer 8X00



��EV67, EV7 basedEV67, EV7 based
systemssystems

��Higher Higher clockspeedsclockspeeds,,
memory bandwidths,memory bandwidths,
etcetc..

��Based upon usefulBased upon useful
innovation aroundinnovation around
industry standardsindustry standards

��Highest performanceHighest performance
workstations in theworkstations in the
industryindustry

��Compaq’s first Alpha-Compaq’s first Alpha-
based Professionalbased Professional
WorkstationWorkstation

��EV6 500 MHzEV6 500 MHz

��The capstone of the  aThe capstone of the  a
new new mutlimutli-line product-line product
familyfamily

��Also available withAlso available with
PowerstormPowerstorm graphics graphics

��EV56 433, 500, andEV56 433, 500, and
600 MHz600 MHz

��Universal O/S support -Universal O/S support -
Windows NT, UNIX,Windows NT, UNIX,
OpenVMSOpenVMS

�� Legacy products with aLegacy products with a
strong followingstrong following

��Available withAvailable with
PowerstormPowerstorm graphics graphics

Future Products inFuture Products in
the XP linethe XP line

Compaq ProfessionalCompaq Professional
Workstation XP1000Workstation XP1000

DIGITAL Personal WSDIGITAL Personal WS
a/au-seriesa/au-series

Alpha-based Workstation Directions…Alpha-based Workstation Directions…


