
Interop ‘90 NFS Presentation: Targeting the Future 10/26/90

Sun Microsystems Slide 1 Brian Pawlowski

The Network File System:
Targeting the 1990’s

Brian Pawlowski
bpawlowski@eng.sun.com



Interop ‘90 NFS Presentation: Targeting the Future 10/26/90

Sun Microsystems Slide 2 Brian Pawlowski

Distributed File Systems:
Some of the Challenges for the ’90’s

❍ Ease of Use
❍ Administration
❍ Seamless Integration
❍ Multivendor Platform Connectivity
❍ Authentication
❍ Scalability and Performance
❍ Wide Area File Sharing
❍ High Speed Networks
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NFS Strengths

PC

MacOS

VMS

MVS
or
VM

Mainframe

Cray
UNIX

Diskless

Dataless

Dataful

Server

❍ Proven Platform 
Scalability

❍ Operating System 
Independence
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Universities have
done a lot of

research!
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But that doesn’t
include those who
implemented from
the specifications!
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Connectathon
is important!
Must be fun, 

too!
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• Adaptive

• Local  Disk

Replication •

• Lock Manager

• Kerberized

• NFS on TLI
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Features

ONC Architecture
• RPC/XDR
• NIS
• NFS

   NFS
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Protocol Revision 

• Reply Caching

• NFS/TCP

• Automounter
• Secure NFS

• Diskless NFS

   (DEC/Sun)

Quite a few
features!
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• NFS SunOS

• MVS/NFS
• PC-NFS

Supported Platforms

• VM
• VMS Client

• VMS Server

• MAC/NFS

• OS/2 NFS

• Adaptive

• Local  Disk

Replication •

• Lock Manager

• Kerberized

• NFS on TLI

• Status Monitor

•

Features

• SVr4
ONC Architecture
• RPC/XDR
• NIS
• NFS

   NFS

   Caching

• Symbolics

   Retransmission
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Enhanced Security •

That’s just
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Protocol Revision 

• Reply Caching

• NFS/TCP

• Automounter
• Secure NFS

• Diskless NFS

   (DEC/Sun)

some of the
platforms!
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• Prestoserve
• Auspex Box (Throughput)

• Epoch Box (Storage)

Specialized Implementations

• NFS SunOS

• MVS/NFS
• PC-NFS

Supported Platforms

• VM
• VMS Client

• VMS Server

• MAC/NFS

• OS/2 NFS

• Adaptive

• Local  Disk

Replication •

• Lock Manager

• Kerberized

• NFS on TLI

• Status Monitor

•

Features

• SVr4
ONC Architecture
• RPC/XDR
• NIS
• NFS

   NFS

   Caching

• Symbolics

    (Response/Throughput)

• Cayman Mac Gateway

   Retransmission

• NFS to AFS Converter
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(implementations)

Enhanced Security •

It seems
clear to me.
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Protocol Revision 

• Reply Caching

• NFS/TCP

• Automounter
• Secure NFS

• Diskless NFS

   (DEC/Sun)
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ONC Road Map Overview
Adding Functionality, Performance

Compatibility with existing platforms is a primary consideration.
Leverage investment and installed base of NFS with new technology.

Auto NIS REX Lock
Mgr

RPC XDR

Transport Layer Interface
(TLI)

Application Programs

Low-level network protocols
(TCP/IP, UDP/IP)

NFS Mnt

Scalability

Performance

Ease of Use

Security

❏ Performance enhancements

❏ Increased desktop/server
ratio

❏ Local disk caching
❏ Replication

❏ Kerberos
authentication

❏ Enhanced public key
authentication

❏ Simplified administration
❏ True Transport Independent

RPC
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The NFS Network in 1992

❍ NFS Version 2 Compatible

Replicated NFS Servers (Read-only)
NFS Version 2 Compatible

NFS over TCP or
over UDP with Dynamic Retransmission

Kerberos Authenticated NFS

❍ Transparent Read Replication

❍ NFS over UDP and TCP

NFS Client

❍ Kerberos Authentication
❍ Public Key Authentication

❍ Local Disk Caching
with Fail-over

Performance Tuned
NFS Version 2 Server

WAN

Consistent Name Space
via Automounter

Protocol
Improvements

Public Key Authenticated NFS
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Industry Challenges for NFS

❍ Network Administration 
of Data and Configuration

❍ Standardization
➠ Propagate New Features to 

Existing Platforms
❍ Current Directions

➠ Enhanced Authentication
➠ Additional Improvements to

NFS Scalability
➠ Increased Performance
➠ High Speed Network Exploitation
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NFS Will Continue to be the
Distributed File System of Choice in the ‘90’s

And I am
outahere.

No matter where you go,
there NFS is.


