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/O Dilemma

e 1/O Scalability isLimited
— Performance
— Connectivity

 Introduction of New |/O Technology
— Slow to market -
— Development fundslimited due
to maintenance costs W Maintenance

M New Development




Intelligent I/O Performance
Analysis for Fast Ethernet 5

Server performance with four PRO/100 adapters

Server performance with four intelligent
PRO/100 Server Adapters
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1/0O Dilemma 1,0

e DeviceDriver Dilemma
— Proliferation of network operating systems

~ MPSUpPOrt o i prosuct




Architecture Objectives 1,0

* Createstandard OSinterfaceto system|1/O
e Enableintelligent 1/O devices
 Interoperability between|/Odevices

* EnablePeer-to-Peer /O Communication

« Enablerapid deployment of |/O technology
e Co-existwithlegacy drivers

Createanindustry standard /O architecture.



Industry Benefits 1,0

e Consistent driver model acrossmultiple
operating environments

— DevicefirmwareisOS & system independent

— Enableasingle binary imagefor atarget
execution environment

* Reduceddevicedriver development costs
* Focuson introduction of new technology

* Reduced cost of intelligent 1/O
s Abstractthel/O subsystem & improve systemthroughput




Typical I/O DeviceDriver

OS specific
code defined
by OS vendor

I/0O Class
specific code

I/O device

specific code
defined by H/W
Implementation

Hardware
S




1,0 Split Driver M odel 1,0

TODAY 1,0
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Conceptua Overview

Split M odel Monolithic Model Distributed M odel

M essage | nterface

M essage | nterface

Stacked Driver

M essage | nterface

HDM




L ayered Architecture

Layered architecture
promotes stackable drivers

Value-add at multiple
levels Communication Layer

SCSI Driver

R Data

1,0



|,O Message Interface 1,0

e AllowsOStobatch /O requests
 Eliminates CPU stall during |/O transactions
e Increasessystem TPS

eCongistent hardware interface

- Simplified software Physical
model for 1,0 driver CPU \ Message I\?’aﬁﬁy
« OS support becomes

pervasive
. Inbound Outbound
« Narrowsrequirements Queue Queue

for compliance
Message
1OP Frames

|OP
......... L ocdl
$16 Memory




Communication Service M odel

Manager

1,O Resource

Manager

1,O Resource

1,0

Messenger Instance

Messenger Instance

/O Driver
Module

/O Driver
Module

/O Driver
Module

/O Driver
Module

/O Driver
Module

/O Driver
Module




|,O Software Architecture
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|,O M essage Service Model

Device M odule
API

Transport RTOS Message
Services Services Services

Service Layer

Transport Layer




1,O System Model - Physical Vi
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1,O System Model - Logical Viewjite
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Communication Model 1,0
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1,O Message Frame

Two primary parts:
fixed size header &
variable-size payload.

Message Header

Message Payload

Two basic categories:
request messages &
reply messages.




1,O Message Types

o Utility Messages
— common acrossall 1/0 classes

— providebasiclevel of functionality for negotiation &
configuration

e Base Messages
— typically describel/O requestsor servicesreguests
e Private Messages

— allow for extensionsto the base set of messageswithin
anl/Oclass



1,0 Class Definitions 1,0

e Executive Class- Used to communicate
between M essenger Instances

e Block Storage - Abstraction of block storage
device: hard disk drive, CD ROM, etc.

 LAN - Abstraction of LAN port: ethernet, token
ring, etc.

o SCSI Peripheral - Abstraction of SCSI device

o SCSI Adapter - exposesan interfaceto the host
_________ busadapter



Industry Partnership 1,0

« TakeAdvantageof Industry Expertise
— NOSVendors
— 1/O Adapter Vendors
— System Integration Vendors
* DeveloptheSpecification
— Createan Open Architecture
— Validatewith aProof-of-Concept Platform

 Form aSpecial Interest Group




1,O SIG Membership
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1,O Initiative Overview 1,0

* MultipleLevelsof 1,0 SIG Participation
— Steering Committee(includes3 elected member s)
— Contributing M ember (1 company/1 vote)
— Associate M ember ( no vote)

e Establish Working Committees*
— Participation limitedto Contributing Members
— Multiple participation allowed

» Specify Compliance Requirements*

S1G * Atthediscretion of the Steering Committee



,O SIG Working Committees

o Clustering/Fault Tolerance
e Peer-to-Peear

e Searver Management

* Fibre Channel

o Certification

« ATM/WAN

 64Bit

o Storage/RAID

e Marketing/Public Relations
 IRTOS



Summary 1,0

 |,0 Architectureisasolutionto /O
standardization and performance bottlenecks

1,0 Architectureisnot dependent onasingle
mi croprocessor or busarchitecture

1,0 Architecturedefined by provenleadersfrom
all segments of the server and /O industry

* Membership of thel,O SIG isgrowing to address
new technologies
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