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Modesto IA-64Modesto IA-64
Vision StatementVision Statement
llStart with an applianceStart with an appliance
uuCross the chasm with a clear solutionCross the chasm with a clear solution
uuReduce project complexityReduce project complexity

uuFollow on later with more appliances and general-Follow on later with more appliances and general-
purpose OSpurpose OS

uuFirst appliance is internet Cache, leverage ICSFirst appliance is internet Cache, leverage ICS
momentummomentum

llLeverage IA-64 for performance, scalability,Leverage IA-64 for performance, scalability,
and reliabilityand reliability
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Modesto IA-64Modesto IA-64
Key RequirementsKey Requirements
ll Deliver the project onDeliver the project on

time!time!

ll High performanceHigh performance
services engineservices engine

ll High performance Java,High performance Java,
protocol engineprotocol engine

ll Fully exploit Fully exploit ItaniumItanium™™
capabilitiescapabilities

llGood Foundation forGood Foundation for
Finite State MachineFinite State Machine
(FSM) structure(FSM) structure

ll Support the NovellSupport the Novell
security architecturesecurity architecture

llManageabilityManageability
ll Permit Quality ofPermit Quality of

Service (QoS)Service (QoS)
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Nano-kernelNano-kernel
(Low level CPU, memory and(Low level CPU, memory and

interrupt management)interrupt management)

Other Infrastructure: I/O etc.Other Infrastructure: I/O etc.

Programming environments: Programming environments: 
Java and Non-JavaJava and Non-Java

Modesto IA-64Modesto IA-64
Abstract ArchitectureAbstract Architecture
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Modesto IA-64Modesto IA-64
Architectural PrinciplesArchitectural Principles
ll Support each Programming Environment (PE) asSupport each Programming Environment (PE) as

efficiently as possibleefficiently as possible
uuMinimize abstractionsMinimize abstractions

nn Nano-kernel abstracts hardware with minimal semanticsNano-kernel abstracts hardware with minimal semantics

uuEach PE implements the abstractions it needsEach PE implements the abstractions it needs
nn Avoids semantic re-mappingsAvoids semantic re-mappings

ll Coarsely multiplex hardware resourcesCoarsely multiplex hardware resources
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Modesto IA-64Modesto IA-64
Architectural ComponentsArchitectural Components

Nano-kernelNano-kernel

 Novell Services Novell Services

JVMJVM
Novell KernelNovell Kernel

ServicesServices

Novell KernelNovell Kernel
ServicesServices

ExtensionsExtensions

Cluster EnablingCluster Enabling
ServicesServices

ConsolidatedConsolidated
IO System andIO System and

DriversDrivers
Event BrokerEvent Broker Security ServicesSecurity Services

ProtocolProtocol
Frameworks andFrameworks and

StacksStacks
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Modesto IA-64Modesto IA-64
NanoNano-kernel-kernel
llPrimitive execution environment (virtualPrimitive execution environment (virtual

machine/strands)machine/strands)

llLow level memory managementLow level memory management

llFirst level handling of  hardware eventsFirst level handling of  hardware events
(interrupts and exceptions)(interrupts and exceptions)
llResource management among virtualResource management among virtual

machinesmachines
llBooting and System RegistryBooting and System Registry
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Modesto IA-64Modesto IA-64
Execution EnvironmentExecution Environment
llThe Virtual Machine (VM) abstractionThe Virtual Machine (VM) abstraction

llThe Strand abstractionThe Strand abstraction
llVM SchedulingVM Scheduling
uuNano-kernel switches control between VMsNano-kernel switches control between VMs

uuChoice of VM scheduling policiesChoice of VM scheduling policies

llVM specific exception handlingVM specific exception handling
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Nano-kernelNano-kernel

JVM KernelJVM Kernel

Java ApplicationJava Application

SchedulingScheduling
callscalls

MemoryMemory
managementmanagement

callscalls

ExceptionException
handlinghandling

callscalls

The Virtual MachineThe Virtual Machine

Modesto IA-64 Virtual MachineModesto IA-64 Virtual Machine
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Modesto IA-64Modesto IA-64
Virtual Machine (cont.)Virtual Machine (cont.)
llA shared memory multiprocessingA shared memory multiprocessing

environmentenvironment
uuExecution contexts within a VM share the addressExecution contexts within a VM share the address

spacespace

llCustomizable programming environmentsCustomizable programming environments
uuScheduling, exception handling and memoryScheduling, exception handling and memory

management can be customizedmanagement can be customized
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Modesto IA-64Modesto IA-64
Strand AbstractionStrand Abstraction
llCustomization of execution contextsCustomization of execution contexts
uuThe needed semantics can be layeredThe needed semantics can be layered

llThe containing VM schedules the strandThe containing VM schedules the strand
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Modesto IA-64Modesto IA-64
Virtual MemoryVirtual Memory
llSingle address space schemeSingle address space scheme

llEfficient management of mapping structuresEfficient management of mapping structures
and the translation look-aside buffer (TLB)and the translation look-aside buffer (TLB)
cachecache

llNear zero-weight context switching (withNear zero-weight context switching (with
respect to memory context)respect to memory context)
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Modesto IA-64Modesto IA-64
Consolidated IO SystemConsolidated IO System
llObject based I/O managerObject based I/O manager

llNormalized access to diverse I/O resourcesNormalized access to diverse I/O resources
llCommon driver architectureCommon driver architecture

llSupport for channel-attached I/OSupport for channel-attached I/O
frameworks as they become availableframeworks as they become available
uuNext Generation I/O (NGIO)Next Generation I/O (NGIO)
uuFuture I/OFuture I/O
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Modesto IA-64Modesto IA-64
LAN Protocol FrameworkLAN Protocol Framework
llZero-copy frameworkZero-copy framework

llLoad distribution at the connectionLoad distribution at the connection
granularitygranularity

llOptimized buffer managementOptimized buffer management
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Modesto IA-64Modesto IA-64
Event BrokerEvent Broker
llKernel support for structuring a service as aKernel support for structuring a service as a

finite state machine (FSM)finite state machine (FSM)
uuExecution context managementExecution context management
uuConcurrency managementConcurrency management

uuManages notifications and cancellationsManages notifications and cancellations
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Modesto IA-64Modesto IA-64
Java Virtual MachineJava Virtual Machine
ll Integrate our JVM with highly optimized run-timeIntegrate our JVM with highly optimized run-time

tailored to the nano-kerneltailored to the nano-kernel

llWorking with Intel and SunWorking with Intel and Sun
ll Provide Novell Java run-time extensionsProvide Novell Java run-time extensions

ll Integrate garbage collection and memoryIntegrate garbage collection and memory
managementmanagement

llMap to native synchronization primitivesMap to native synchronization primitives
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Modesto IA-64Modesto IA-64
Novell Kernel Services APINovell Kernel Services API
llHigh performance non-java  executionHigh performance non-java  execution

environment with portable interfaceenvironment with portable interface
uuNatively hosted by nano-kernelNatively hosted by nano-kernel
uuSustains high performance servicesSustains high performance services

uuCompilable for 64 or 32 bit environmentsCompilable for 64 or 32 bit environments
uuP64 data typing modelP64 data typing model

uuServices migration bridge to the new platformServices migration bridge to the new platform
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Modesto IA-64Modesto IA-64
Developer EnvironmentsDeveloper Environments
llNovell Kernel Services (NKS)Novell Kernel Services (NKS)
uuNKS hosted natively on ModestoNKS hosted natively on Modesto
uuNKS preferred on NetWare 5 for SMP developmentNKS preferred on NetWare 5 for SMP development

uuMigrate to new APIs on NetWare 5, then recompileMigrate to new APIs on NetWare 5, then recompile
for Modesto IA-64for Modesto IA-64

llJavaJava
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Modesto IA-64Modesto IA-64
Tools StrategyTools Strategy
llTool set: Compiler, IDE, debugger, staticTool set: Compiler, IDE, debugger, static

code analysis (e.g. lint), ...code analysis (e.g. lint), ...

ll Initially, EPC will be the primary tool vendorInitially, EPC will be the primary tool vendor

llAdditional tool vendors will be supportedAdditional tool vendors will be supported
when availablewhen available
llModesto will support multiple object formatsModesto will support multiple object formats



®® IDF - August, 1999IDF - August, 1999

Modesto IA-64Modesto IA-64
StatusStatus
llProxy Cache is currently executing onProxy Cache is currently executing on

Modesto IA-64Modesto IA-64

llNetFireNetFire JVM has been ported to Modesto IA- JVM has been ported to Modesto IA-
6464
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Modesto IA-64Modesto IA-64
Demo ArchitectureDemo Architecture

Java Virtual MachineJava Virtual Machine NKS-based Network ServicesNKS-based Network Services

Timer ServicesTimer Services IPCIPC
ExecutionExecution

EnvironmentEnvironment

CPUCPU
Scheduling andScheduling and
Memory Mgmt.Memory Mgmt.

Boot,Boot,
Registry, andRegistry, and
ConfigurationConfiguration
ManagementManagementInterrupt andInterrupt and

Trap HandlingTrap Handling

Consolidated IO System (CIOS)Consolidated IO System (CIOS)

ItaniumItanium™ Simulator™ Simulator
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Novell Kernel Services (NKS) APINovell Kernel Services (NKS) API

Java Web ServerJava Web Server Novell ICS Proxy CacheNovell ICS Proxy Cache
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Modesto IA-64Modesto IA-64
Key CharacteristicsKey Characteristics
llHigh performanceHigh performance

llDirectory enabled managementDirectory enabled management
llHighly customizable and modularHighly customizable and modular

llHighly reliableHighly reliable

llFirst product offering is the 64-bit InternetFirst product offering is the 64-bit Internet
Caching SystemCaching System
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Modesto IA-64Modesto IA-64
Deployment ScenariosDeployment Scenarios
llHigh capacity Internet caching and contentHigh capacity Internet caching and content

managementmanagement
uuProxy cache for Web usersProxy cache for Web users
uuReverse proxy for Web publishersReverse proxy for Web publishers
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Modesto IA-64 ISV OpportunitiesModesto IA-64 ISV Opportunities

ll ISV opportunities follow first projectISV opportunities follow first project
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Modesto IA-64Modesto IA-64
Call to Action for ISV’sCall to Action for ISV’s

llPrepare your applications for 64-bit todayPrepare your applications for 64-bit today

llContinue to work with Novell on availabilityContinue to work with Novell on availability
of tools and interfacesof tools and interfaces

llEngage Novell on possibilities for integratedEngage Novell on possibilities for integrated
vertical solutionsvertical solutions
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Modesto IA-64 ContactsModesto IA-64 Contacts

llCollateral, Press Releases, White PapersCollateral, Press Releases, White Papers
uuBrian Faustyn, Modesto IA-64 Marketing ManagerBrian Faustyn, Modesto IA-64 Marketing Manager
nn BfaustynBfaustyn@@novellnovell.com.com

llModesto IA-64 Product InformationModesto IA-64 Product Information
uuCarol Hamblin, Modesto Product ManagerCarol Hamblin, Modesto Product Manager
nn ChamblinChamblin@@novellnovell.com.com


