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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor Lawrence Livermore National Security, LLC,
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States government or Lawrence Livermore National Security, LLC. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the United States government or
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product
endorsement purposes.

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore
National Laboratory under Contract DE-AC52-07NA27344.



DISCLAIMER

Portions of this document may be illegible
in electronic image products. Images are
produced from the best available original

document.







FEB 16 2020 15:350 FR IBM LEGAL ~ AUSTIN 512 823 7835 TO 918254238588 P.8386
[ X

. VHN=¢4~UU NUN UJ+3C Tl LLNL irnv TOn W SoVIteWwauUu v
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~ Project Accomplishmenls Summary (Attachment ID)
CRADA No. TC-0340-92 - '

Date: July 1997 Revision: 1

A. Parliocs

The project is a relationship between the Lawrence Livermore Nauonal Laboratory
(LN} and industrial pariners: llewlelt-Packard Company, (4P), International
Business Machines, (JBM), Jaycor Corp (Jaycor). and Sun Microsystems, (Sun).

University of California

Lawrence Liverinore National l.aboratory
P.Q. Box 808, L-795 '
Livermore, CA 94530

Hewlett=Packard Company:, (111)
19420 lHolmslead Road,
Cupertino, CA. 95014-9810

At Suhas Badve, M/S 431N

Internationz] Business Machines, (IBM); -
Advanced Workstation Development (AWD)
11400 Burnett Rd.

Austin, TX 78758

Atn: Craig Cook, M/S 1169

Jaycor

P.O. Box £§5154

San Diego, CA. 92138-5154
Attn: Terry Ilanagan

Sun Microsystems, (Sun)
2550 Garcia Ave.
Mountain View, CA. 94043

Attn: Bob Williamsen, M/S MPK12:203

B. Background

In 1992, I'ibre Channel (FC) was an emerging American National Standards Institute
(ANSTI) standard for next generation computer networking and peripheral 1/0.
Industry had only a few prototype implementations of Fibre Channel products. FC
testing ceniers had yet to cxist. Compeling standards oxisted for high speed
networking (e.§. ATM ) and alternative standards for peripheral channels and/or
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clustering interconnects (e.g. SCSI, IPL, IEEE 1394 Serial Bus and JEEE 1596 SCI) had
many computer systems manufacturers and end-users in search of better methods
for connecting larger and faster storage systems to computers and networks.

This project was intended {o give the principal US. participanis a one- to two-year
lcad in developing heterogencous high-speed computer networks and high-speed
peripheral channels -

using this new FC standard.

LLNL had key principal members who helped originate the concept of Fibre
Channel and who were then members of the ANSI committee for Fibre Channe),
(then X3T9). LLNL also had needs for this emerging tachnology as it was envisioned
that it would enhance LLNL's ability 10 build larger and faster computer sysiems (o
then contribule to the scientific programs’ abilities 1o achieve their goals, such as
stockpile stewardship. LLNL could alse scrve industry in this effort by being a
noulral site for testing and ANS] standards committee negotialions, should that be
necessary fo resolve conflicts in standards inlerpretation.

C. Deseriplion

The Hibre Channel (FC) Developiment project was designed to enhance US.
industrial competitiveness by accelerating the standardization and subsequent
industrial acceptance of the ANSI Fibre Channel Standard (now X3T11). The project
was proposed to benefit US. industry as these high performance computing methods
became generally available. Jn 1992-93, during the initial project phases, Fibre
Channel (I'C) was emerging as a new ANSI standard. It was envisioned as becoming
the mcchanism for data transfer between the next generation of computers, and
between these computers and their peripherals. Using this channel standard, US.
computer vendors were expecting to be able o provide high-speed interoperebility
beiween heterogencous computers and their storage devices, with data transfer rates
greater than a GBit/sec. '

The industrial participants were developing individual FC interfaces 10 operate with
their platform products. LLNL's role was to be a neutral testing site and a facilitator
for helping 1o resolve conflicting interpretations of the embryonic Fibre Channel
_spedification. LLNL anticipated that conflicts in the interpretation of such a standard
would arise and require neutral resolution and that such resolutions would best be
achieved in cooperation with the ANSI FC Working Group. -

The TLNI. FC tast bed was established in May 93 and operated until December 1996,
Dwring this project time frame, LLNL constructed the test bed and developed testing
meihodologies and tost suites as proposed. LINL assisted participants in testing
their FC implementations and resolving interoperability issues. LLNL also
collaborated with participants to demonstrate their new technologies to the open
market at conferences and industry trade shows. These events (e.g., InterOP,
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SuperComputing, HPCN) were key to achieving interoperability and accelerating
time-to-market and in gaining market acceptance and visibility.

D. Expected Leconomic Impact

Results of this effort are being wilnessed today with the establishment of Fibre
Channel as the method of choice for future high-speed channels and as the
successor to SCSI as the peripheral attachment method of choice. Leading US.
companies are now producing FFC computer hosl adaplers and/or FC storage systems
and the market for FC products {s projected to grow. US companies are now
enjoying a lead in time-lo-market for FC producis over foreign compelitors.

5 Benefits Lo DOL

Compuler simulation and modeling form the cornerstone of the DOE ASC]
program’s efforts to shift from nuclear (est-bascd mathods to compute-based
methods for maintaining the safely, reliabilily and performance of the nuclear
stockpile, This modeling and simulation requires advanced data communications
and storage capabilities with high transfer rates far rapidly accessing modeling data
md running the necessary siimulation cades. Fibre Channel is becoming a method
of chaice far providing this high-speed access.

LLiL core competence has been enhanced through our participation with industry
and ‘he ANSI commitiees including the insights we have gained into the technical
aspeuts of [FC and FC product utilization. This knowledge will benefit internal
LLNL networks end computing and storage facilities.

¥. Industry Area

Arcas of industry which are benefiting from Fibre Channel include electronics
components manufacturers, computer system manufacturers and integrators, data
comrmnunications and networking companies, mass storage manufacturers, test
equipment manufactarers, cabling and conneclor providers.

G. Project Stalns

This project is complete.

H. LLNL Point of Contact for Project Information

Tim J. Voss,

(510) 422-0452

(510) 423-2452 (FAX)
Inlernet: timvoss@lInl.gov
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. Company Size and Point(s) of Contract

This CRADA has multiple industrial participant companies. Current contacts are:

13P: | Gary Wermuth (916) 785-4520
IBM: -+ CraigCook (512) §23-0000
]ayc;ar: - Terry Flanagan (619) 392-6580
Sun Microsystems: . RBob Williamsen (413) 786-6490)

J.  Project Examples

‘This project constructed a test bed for testing industrial partners’ products. Results
were reporis of lechnical aperation relevant to the product(s) being tested. Alter
project conclusion, the test bed was dismantled and member's equipment was
returned 1o them, Project notes, tost software and results have been archived to off

line slorage.
¢ Release of Informalion

1 certify that ali information contained in this report is accurate and releasable to the
best of yny know:edge. . LT
g . :

Slas!m}

Date

Kérena McKinley, Director

Industrial Partnerships
and Commercialization

RELEASE OF INFORMATION

1 have reviewed the atlached Project Accomplishment Summary prepared by
Lawrence Livermore National Laboratory and agree that the information about our
CRADA may be released for external distribution. '

' &.4 & LA 21500
Craig Cook / Date
Intermational Business Machines
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