
ED 365 283

TITLE

INSTITUTION

REPORT NO
PUB DATE
NOTE
AVAILABLE FROM

PUB TYPE

EDRS PRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT.

DOCUMENT RESt!ME

IR 016 384

High Performance Computing and Network Pro& m.
Hearing before the Subcommittee on Science of the
Committee on Science, Space, and Technology, House of
Representatives, One Hundred Third Congress, First
Session.
Congress of the U.S., Washington, DC. House Committee
on Science, Space and Technology.
ISBN-0-16-041377-X
2 Feb 93
219p.
U.S. Government Printing Office, Superintendent of
Documents, Congressional Sales Office, Washington, DC
20402.
Legal/Legislative/Regulatory Materials (090)

MF01/PC09 Plus Postage.
*Computer Networks; Federal Legislation; Federal
Programs; Health Services; Hearings; Information
Retrieval; Information Storage; *Technological
Advancement; Telecommunications
Computer Industry; Congress 103rd; Electronic
Libraries; *High Performance Computing; Internet;
National Research and Education Network; National
Science Foundation; *NSFNET

The purpose of the hearing transcribed in this
document was to obtain the views of representatives of network user
and provider communities regarding the path the National Science
Foundation (NSF) is taking for recompetition of the NSFNET computer
network. In particular the committee was interested in the
consistency of the evolution of NSFNET with the goals and
characteristics of the National Research and Education Network
specified in the High Performance Computing Act. Another purpose of
the hearing was to explore possible legislation that would expand the
program into additional applications for broad public benefit,
including education, teacher training, manufacturing technologies,
medical imaging, and the creation of standards for the storage of
data in digital libraries. Persons who offered testimony and prepared
statements were: (1) Robert C. Heterick, Jr., EDUCOM; (2) Thomas J.

Tauke, NYNEX; (3) Kenneth J. Klingenstein, University of Colorado at
Boulder and Federation of American Research Networks; (4) Mitchell

Kapor, Electronic Frontier Foundation; (5) Kenneth R. Kay, Computer
Systems Policy Project; (6) Michael McDonald, Communications and
Computer Applications in Public Health; (7) Sara A. Parker,
Pennsylvania State libraries and representing the American Library
Association; and (8) Charlie Bender, Coalition of Academic
Supercomputer Centers. (KRN)

***********************************************************************
* Reproductions supplied by EDRS are the best that can be made *

* from the original document. *

************************************A**********************************



F

HIGH PERFORMANCE COMPUTING
AND NETWORK PROGRAM

HEARING
BEFORE THE

SUBCOMMITTEE ON SCIENCE
OF THE

COMMITTEE ON
SCIENCE, SPACE, AND TECHNOLOGY

HOUSE OF REPRESENTATIVES
ONE HUNDRED THIRD CONGRESS

FIRST SESSION

FEBRUARY 2, 1993

[No. 27]

Printed for the use of the
Committee on Science, Space, and Technology

U.S DEPARTMENT OF EDUCATION
Office of Educational Research and Improvement

EDUCATIONAL RESO'JRCES INFORMATION
CENTER (ERIC)

r Thts document has been reproduced as
received from the person or organization
originating 1

Minor changes have been made to improve
eproO anon Quality

PomtS Owe., or optntonS slated in (Ms clOCu
ment do not necessarily represent official
OE RI position or pohry

U.S. GOVERNMENT PRINTING OFFICE

70-830 WASHINGTON : 1993

For sale by the U.S. Government Printing Office
Superintendent of Documents. Congressional Sales Office, Washington, DC 20402

ISBN 0-16-041377X

2 BEST COPY AVAILABLE



COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY

GEORGE E. BROWN, JR., California, Chairman
MARILYN LLOYD, Tennessee
DAN GLICKMAN, Kansas
HAROLD L. VOLKMER, Missouri
RALPH M. HALL, Texas
DAVE MCCURDY, Oklahoma
TIM VALENTINE, North Carolina
ROBERT G. TORRICELLI, New Jersey
RICK BOUCHER, Virginia
JAMES A. TRAFICANT, JR., Ohio
JAMES A. HAYES, Louisiana
JOHN S. TANNER, Tennessee
PETE GEREN, Texas
JIM BACCHUS, Florida
TIM ROEMER, Indiana
ROBERT E. (BUD) CRAMER- JR., Alabama
DICK SWETT, New Hampshire
JAMES A. BARCIA, Michigan
HERBERT C. KLEIN, New Jersey
ERIC FINGERHUT, Ohio
PAUL McHALE, Pennsylvania
JANE HARMAN, California
DON JOHNSON, Georgia
SAM COPPERSMITH, Arizona
ANNA G. ESHOO, California
JAY INSLEE, Washington
EDDIE BERNICE JOHNSON, Texas
DAVID MINGE, Minnesota
NATHAN DEAL, Georgia
ROBERT C. SCOTT, Virginia
XAVIER BECERRA, California
PETER W. BARCA, Wisconsin

ROBERT S. WALKER, Pennsylvania
F. JAMES SENSENBRENNER, JR.,

Wisconsin
SHERWOOD L. BOEHLERT, New York
TOM LEWIS, Florida
PAUL B. HENRY, Michigan
HARRIS W. FAWELL, Illinois
CONSTANCE A. MORELLA, Maryland
DANA ROHRABACHER, California
STEVEN H. SCHIFF, New Mexico
JOE BARTON, Texas
DICK ZIMMER, New Jersey
SAM JOHNSON, Texas
KEN CALVERT, California
MARTIN R. HOKE, Ohio
NICK SMITH, Michigan
EDWARD R. ROYCE, California
ROD GRAMS, Minnesota
JOHN LINDER, Georgia
PETER BLUTE, Massachusetts
JENNIFER DUNN, Washington
BILL BAKER, California
ROSCOE G. BARTLETT, Maryland

RADFORD BYERLY, Jr., Chief of Staff
MICHAEL RODEMEYER, Chief Counsel
CAROLYN C. GREENFELD, Chief Clerh

DAVID D. CLEMENT, Republican Chief of Staff

SUBCOMMITTEE ON SCIENCE

RICK BOUCHER, Virginia, Chairman
RALPH M. HALL, Texas
TIM VALENTINE, North Carolina
JAMES A. BARCIA, Michigan
DON JOHNSON, Georgia
ANNA G. ESHOO, California
EDDIE BERNICE JOHNSON, Texas
DAVID MINGE, Minnesota

Ranking Republican Member.

3

SHERWOOD L. BOEHLERT, New York
JOE BARTON, Texas
SAM JOHNSON, Texas
NICK SMITH, Michigan
PETER BLUTE, Massachusetts



CONTENTS

WITNESSES

February 2, 1993:
Dr. Robert C. Heterick, Jr., president, EDUCOM, Washington, DC; Thom-

as J. Tauke, executive vice president, government affairs, NYNEX,
Washington, DC; Dr. Kenneth J. Klingenstein, director of computing
and network services, University of Cororado at Boulder, Boulder, CO,
and representing the Federation of American Research Networks; and
Mitchell Kapor, president, Electronic Frontier Foundation, Washington,
DC

Kenneth R. Kay, executive director, Computer Systems Policy Project,
Washington, DC; Michael McDonald, chairman of Communications and
Computer Applications in Public Health, and president, Windom
Health Enterprises, Berkeley, CA; Sara A. Parker, commissioner of
libraries of Pennsylvania, and representing the American Library Asso-
ciation, Harrisburg, PA; and Dr. Charlie Bender, chairman, Coalition
of Academic Supercomputer Centers, and director, Ohio Supercom-
puting Center, Columbus, OH

Page

6

97

APPENDIX

Additional statements submitted for the record 183

4



9

HIGH PERFORMANCE COMPUTING AND
NETWORK PROGRAM

TUESDAY, FEBRUARY 2, 1993

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,

SUBCOMMITTEE ON SCIENCE,
Washington, DC.

The subcommittee met, pursuant to call, at 9:40 a.m., in room
2318, Rayburn House Office Building, Hon. Rick Boucher (Chair-
man of the Subcommittee) presiding.

Mr. BOUCHER. The Subcommittee on Science will come to order.
I would like to take a moment at the outset of the hearing this

morning to welcome our new members to this Subcommittee and
also a number of returning Members who served on the Sub-
committee during the last Congress, and to offer a special word of
welcome to the new Ranking Republican Member of this Sub-
committee, the gentleman from New York, Mr. Boehlert, who is
well known and acknowledged throughout the Congress for his
work in matters of science and in that critical juncture between
science and formation. of science policy. It is a special pleasure to
welcome him, and we look forward to working with Sherry and his
staff during the course of the coming two years.

Within the next week, I will be distributing to Members of the
Subcommittee a tentative suggested agenda for activities that the
Subcommittee will undertake during the coming two years. It is a
tentative age,..da, and I would invite Members to review it carefully
and to supply our staff with comments and recommendations that
you have for ways that we can modify that agenda and expand the
number of topics into which we will be conducting inquiries and
with respect to which we anticipate taking legislative action. By de-
sign, that agenda will be updated and modified from time to time
as circumstances require, and so you should view it as tentative for
now and as an agenda that, over time, will be modified and ex-
panded.

The Subcommittee will have a number of significant activities
that will constitute its major focus during the coming two years.
We are embarking on a major study of the health of the research
system, examining the tenets that underpin federal support for
science research, and that study will occupy a great deal of hearing
time during the course of the coming year and hopefully will lead
to a number of recommendations for legislation.

We will, during the course of this Congress, reauthorize the pro-
grams of the National Science Foundation, reauthorize the earth-
quake progrims, and process through this Subcommittee legisla-

(1)
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tion that will be a second iteration of the High Performance Com-
puting and Research and National Education Network Act, which
was enacted in 1991, and we begin that process with the hearing
this morning.

We will also process through the Subcommittee legislation that
implements for the United States the treaty accords reached last
year that prohibit mining and associated activities in Antarctica.
Those will be the principal focuses of our work. There will be addi-
tional inquiries and other items of legislation, and again I would
encourage Members of e Subcommittee to share their views and
their recommendations *th us.

This morning, the S ommittee on Science continues its over-
sight of the High Performance Computing Act of 1991. Last March,
the Subcommittee reviewed the management and operation of the
NSFNET, the precursor to the National Research and Education
Network which is mandated and established in the High Perform-
ance Computing Act.

Since that hearing, the National Science Foundation has devel-
oped a plan for recompetition of the contractual operation of the
NSFNET. The plan envisions multiple awards for functions that
are now provided by a single entity. There will be a separate award
for provision of the network routing authority, a separate award for
the switches and the c'Ables, the circuitry that constitute the phys-
ical components of the network, and a separate award for operation
of access points to the NSF backbone. The proposed approach is in-
tended to increase competition among commercial network provid-
ers and to foster better access by network users to information
services.

The NSF has released for public comment a draft solicitation no-
tice for the NSFNET recompetition and subsequently has received
from the public a large number of comments. We understand that
the NSF has modified the draft solicitation in response to those
public comments and has presented the revised version in public
meetings during the course of the last several weeks.

One purpose of this hearing is to obtain the views of representa-
tives of the network user and provider communities regarding the
path that is being taken by the NSF in this recompetition and with
regard to its broader plans for the NSFNET. In particular, we are
interested in knowing whether the evolution of the NSFNET is con-
sistent with the goals and the characteristics of the National Re-
search and Education Network as specified in the High Perform-
ance Computing Act.

It is essential as the network is structured that all commercial
providers of network services receive equal treatment and that gov-
ernment policy in managing the network not favor any provider or
set of providers over others. Attention must also be given to ei.sur-
ing the widest possible access to the network by all parts of the re-
search and education communities; and, finally, adequate support
must be provided for stimulating the advancement of network tech-
nologies and for developing standards that will allow the emer-
gence of seamless and user-friendly national network.

We are also interested in public views of the actions that have
been taken to date by the Administration in implementing the
High Performance Computing Act of 1991. In particular, we are in-
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terested in the witnesses' views of the effectiveness of those admin-
istrative arrangements that have been taken to this time.

The second purpose of today's hearing is to explore possible legis-
lation that would expand the high-performance computing program
into additional applications for broad public benefit, applications
such as education and teacher training, manufacturing tech-
nologies, medical imaging for the transmission of data across
networking test beds, and the creation of standards for the storage
of data in digital libraries in a way that they are easily accessible
and easily retrievable.

As a starting point for the discussion of these subjects, we have
requested our witnesses to review the strengths and weaknesses of
the legislation that was introduced last year that was designed to
achieve those goals. We are seeking specific recommends for im-
provements in that legislation and for alternative or additional ap-
plication areas for networking technologies.

We are particularly interested in recommendations for the rel-
ative priorities that should be assigned among possible application
areas for these technologies and in recommendations for effective
program approaches for leveraging private sector participation.

I am pleased to extend a welcome to our witnesses this morning.
They have all prepared thoughtful testimony, which I know the
Subcommittee will find of interest, but before turning to this first
panel, I would like now to recognize other Members of the Sub-
committee for opening statements, bwith the Ranking Re-
publican Member, the gentleman from New ork, Mr. Boehlert.

Mr. BOEHLERT. I want to thank you very much, Mr. Chairman.
It is good to be back on this Subcommittee because of the very im-
portant work that we do, and it is especially pleasing for me to look
forward to continuing the partnership that we have established.

So often people think that those of us on Capitol Hill, Repub-
licans and Democrats, are separated in our thoughts as we look to
the future. On this Committee I take great pride in saying we work
well together, and we are working for the best interests of the Na-
tion's scientific policy.

I am a long-tame supporter of the High Performance Computing
Initiative. Two years ago, I joined with Chairman Brown as an
original sponsor of the High Performance Computing and Commu-
nications Act, and I welcome this opportunity to see how well that
Act has been performing

Another former colleague of ours with whom we worked very
closely over the years has gone on to bigger and better things, the
Vice President of the United States, Al Gore. We have worked very
closely with him on this matter.

A special focus of this hearing will be on the emerging informa-
tion network. While our vision is of a national optical fiber network
that ties every home, business, and school together, the short-term
reality is that we are already making great strides with an existing
copper wire network. What are the possibilities and limits of our
existing infrastructure, and how can we optimally exploit that net-
work while still pushing to see broader deployment of the more ver-
satile optical fiber network? That is a crucial question, and I am
confident that our expert witnesses here today will be able to share
some solid advice with us.
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While I welcome all of today's witnesses, and it is an impressive
list indeed, I want to extend a special welcome to our former col-
league, Mr. Tom Tauke, who is Vice President for Government Af-
fairs of NYNEX. Mr. Tauke has a reputation that is outstandinng.
He did great work on the Energy and Commerce Committee while
serving on Capitol Hill, a progressive thinker, one that I am glad
to see in this very responsible position.

I am particularly impressed with NYNEX, because they are a
world leader -In communications technologies, and they have been
a key driver of economic development in New York and throughout
the Northeast. I am es ally intrigued and excited about a
NYNEX project called NYMT. NYNET will tie together two world
class university research centers, Cornell and Syracuse, with a
world class defense laboratory, the Air Force's super-laboratory,
Rome Lab, which are all centers of national excellence in informa-
tion technologies. I look forward to hearing more about this innova-
tive NYNEX-driven program. I am sure that there are useful les-
sons in this initiative for ways in which the Federal Government,
private companies, and universities can work together for mutual
advantage.

You know, I can't help but think as I reflect upon the campaign
just concludedit didn't come out exactly as I predicted, but that
is another story for another daybut a vivid memory of that cam-
paign was the sign that they had at campaign headquarters down
in Little Rock, Arkansas, which said simply, "It's the economy, stu-

id." Well, as we look to the future and we try very diligently to
find ways to inspire a more robust economy, I would suggest that
the work of this Subcommittee and the topic of today's hearing will
give us the direction we need. We are going to get this economy
moving, and science policy is going to lead that forward movement.

I want to thank the Chairman for calling this hearing, and I
want to say once again how pleased I am to be working as a part-
ner again with him on this Subcommittee. I am looking forward to
a very productive two years.

Mr. BOUCHER. Thank you very much, Mr. Boehlert.
The gentleman from Michigan, Mr. Barcia.
Mr. BARCIA. Thank you very much, Mr. Chairman.
I just want to say I am indeed honored and pleased to be a Mem-

ber of this Subcommittee. I salute the leadership that you have
provided this Subcommittee and your work on the Full Committee
in the past and say that, as a new Member representing the Fifth
Congressional District in Michigan, that I am proud to have located
in my district the Great Lakes Environmental Research Center,
which houses two Cray supercomputers which we are very hopeful
will help our Nation and, in fact, nations around the world develop
more comprehensive and more intelligent public policies relating to
our environment.

In addition to the work of the Center in Bay City, the Lake
Guardian will be plying the waters of the Great Lakes Basin, and
that will be a major component of the work that will occur at the
EPA Center in Bay City and Bay County.

So I would just like to say, Mr. ChairmanI don't have a de-
tailed statementI'm looking forward to the testimony of the wit-
nesses today and hope to be an active member of this Subcommit-
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tee, and hopefully, make some positive contributions toward the
work that you have distinguished yourself with.

Mr. BOUCHER. Thank you very much, Mr. Barcia. We will look
forward to working with you.

Another gentleman from Michigan, Mr. Smith.
Mr. SMITH. Thank you, Mr. Chairman, Mr. Ranking Member.
I look forward to learning more about this issue. I am particu-

larly interested in how the Information Infrastructure and Tech-
nology Act might affect education.

In Michigan, we have started two pilot programs of two-way
interactive television in some of our school districts that are so
structured that they allow not only the advanced students to take
on the kind of mathematic courses that are offered in the urban
areas and transmit that through two-way interactive television to
rural areas but also, on the other end of the spectrum, allow some
of the expertise in Michigan that need special help in their edu-
cation to take advantage of this two-way interactive television. So
I am interested and curious, Mr. Chairman, to see how this pro-
gram might assist in enhancing education.

Mr. BOUCHER. The gentleman from Alabama, Mr. Browder.
Mr. BROWDER. Thank you, Mr. Chairman.
I just want to thank you for your leadership on this issue, and

I have no statement at this time.
Mr. BOUCHER. Thank you very much, Mr. Browder, and the chair

expresses thanks to all of the Subcommittee Members for their at-
tendance here and their interest in this subject, and we are pleased
to welcome now our first panel of witnesses this morning, consist-
ing of Dr. Robert C. Heterick, who is the president of EDUCOM in
Washington, D.C., and also the head of the Computer and Commu-
nications Department at Virginia Tech, which is located in the
Ninth District of Virginia; Mr. Tom Tauke, a distinguished former
Member of the House of Representatives, and I'm pleased to en-
dorse all of the comments made by Mr. Boehlert with respect to his
service in the House and the creative work and the excellent advice
that he now provides as spokesman for the NYNEX Corporation;
Mr. Mitchell Kapor, the president of the Electronic Frontier Foun-
dation, also in Washington, D.C.; and Dr. Kenneth Klingenstein,
the Director of Computing and Network Services at the University
of Colorado at Boulder, and representing this morning the Federa-
tion of American Research Networks.

Gentlemen, we welcome all of you. Without objection, your pre-
pared written statements will be made a part of the recordand
that rule will also apply to the second panel of witnessesand we
would be pleased to receive your oral summaries and would ask
that you ke,..p those summaries to approximately five minutes so
that we will have plenty of time to ask questions.

Dr. Heterick, we will be pleased to start with you.

9
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STATEMENTS OF DR. ROBERT C. HETERICK, PRESIDENT,
EDUCOM, WASHINGTON, DC; THOMAS J. TAUKE, 1XECUTIVE
VICE PRESIDENT, GOVERNMENT AFFAIRS, NYNMI, WASH-
INGTON, DC; DR. KENNETH J. KLINGENSTEIN, DIRECTOR OF
COMPUTING AND NETWORK SERVICES, UNIVERSITY OF COL-
ORADO AT BOULDER, BOULDER, CO, AND REPRESENTING
THE FEDERATION OF AMERICAN RESEARCH NETWORKS;
AND MITCHELL KAPOR, PRESIDENT, ELECTRONIC FRON-
TIER FOUNDATION, WASHINGTON, DC
Dr. HETERICK. Thank you, Chairman Boucher and members of

the Subcommittee. I am pleased to present testimony on behalf of
the 600 higher education institutions and the 100 private corpora-
tions that are members of EDUCOM.

Since we last met, Mr. Chairman, I have left my position as Vice
President for Information Systems at Virginia Polytechnic Institute
and have assumed the presidency of EDUCOM. It has, however,
been my very good fortune to be able to also maintain a residence
in the Ninth Congressional District of Virginia.

Let me begin by noting that I am here more because of the suc-
cess of NSFNET than any sense of or the lack of progress. Invest-
ment in NSFNET and connections and dramatically leveraged the
federal dollar with investments on campuses and research organi-
zations that are several orders of magnitude larger.

However, it seems to us that there is much yet to be done to real-
ize the goals of the High Performance Computing Act of 1991. Only
half of the four-year institutions of higher education and far less
of the two-year institutions have realized the promise of that legis-
lation. The situation with libraries and secondary education is even
lest" fulfilled.

Over this past year, we have witnessed efforts to coordinate fed-
eral agency responses to the legislation, but we have seen little
planning for the broad access that is envisioned in the Act. Less
than 5 percent of HPC funding goes to support NSFNET and con-
nections. Nearly all the funding is vested in federal agencies for
mission-specific activities, and while OSTP coordination may work
for federal agencies, it fails to address the broader constituency of
the NREN which is, after all, a national, not just a federal, effort.

In conjunction with the Institute of Electrical Engineering and
Electromcs and the Computer Research Association, EDUCOM re-
cently sponsored a three-day workshop to bring together the broad
constituency that was envisioned in the legislation to discuss the
policy issues implicit in the questions asked of OSTP by the Con-
gress. That meeting included representatives from federal agencies,
but it also included representatives from higher education, the li-
brary community, the computing industry, telecommunications
companies, network service providers, and primary and secondary
school organizers.

We feel that the broad views represented by those constituencies
and included in the report of that workshop have not been reflected
in the OSTP report. Apparently others feel similarly. The Com-
puter Systems Policy Project recently issued a report and rec-
ommendations that we found to be very compatible with the rec-
ommendations from our workshop.

10
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We are also somewhat concerned with the lack of public planning
statements and review of the forthcoming solicitation for the evo-
lution of NSFNET. While I'm sure that the EDUCOM constituency
has great confidence in the National Science Foundation's respon-
siveness, we dc feel that there is some risk of losing consensus
when information is not broadly shared in a timely way.

As you consider future legislation, we would like to encourage
your consideration of three points: first, that there should be fund-
ing for pilot projects that use the network to expand the sharing
of costly and unique experimental apparatus and resources beyond
those of the federally-assisted supercomputer centers; second, that
there should be more focus on networked information and library
access, particularly, we think, the sharing a federal information in
digital formats on the NREN; and, third, and perhaps more impor-
tantly, that the current NSF connections programs should be sig-
nificantly expanded to achieve the broad participation in the NREN
that is envisioned in the HPCC Act.

It seems to us that the challenge of the proposed national infor-
mation infrastructure is not technological but, rather, that of creat-
ing a partnership among industry, government, and public sector
organizations. EDUCOM and the higher education community are
eager to assist the Congress in meeting this challenge.

Thank you, Mr. Chairman.
[The prepared statement of Dr. Heterick follows:1
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Chairman Boucher, and members of the Committee, I am pleased to testify before

the Science Subcommittee at the hearing on High Performance Computing and

Networking on behalf of EDUCOM, a nonprofit consortium with 600 members from

higher education and 100 from private industry. EDUCOM has focused on leading

the nation's higher education community in integrating information technology

into classrooms, curricula and research.

I am also pleased to appear before you in my new role as President of EDUCOM

since my previous association with you, Mr. Chairman, was during my tenure as

Vice President for Information Systems at Virginia Polytechnic Institute and State

University

Introduction

Almost a year ago, on March 12th, 1992, my colleague, Mike Roberts, Vice

President for Networking of EDUCOM, came before your committee to

deliver testimony on the National Science Foundation Network. He said

that:

"Over the past five years, NSFNET has compiled one of the most remarkable
success stories in the history of American Science. In this short period of
time, through a partnership of government, industry and higher education,
an advanced production network with the highest level of bandwidth
available anywhere in the world has been designed and deployed in the
research and educational community in the United States. At the same time,
the network has been transformed from one serving a narrow group of
supercomputer centers and federally supported research sites into one with
connections to more than six hundred colleges and universities and over a
thousand public and private "1

IMike Roberts, Hearing before the Subcommittee on Science of the Committee on Science, Space and
Technology, March 12, 1992, Government Printing Office, 1SBN-16-038772-8 (no. 121, p.10

February 2, 1993 Dr. Robert C. Heterick, EDUCOM page 2
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That rapid progress has.continued over this past year. Almost all of the research

and doctoral institutions in the United States are now connected to the network.

New organizations, such as the Consortium for School Networking (COSN), are

working to support the efforts to use the NREN productively in K-12.2 During the

year the NSFNET completed its establishment of a higher bandwidth (T-3) backbone

which has allowed it to continue to keep up the astonishing growth in use.

However, much more must be done to achieve the goals for broad access for

"linkage of research institutions and educational institutions, government, and

industry in every state" of the High- Performance Computing Act of 1991.3 Only

half of the US four year institutions are members today and far fewer than that for

the two year institutions. More libraries need to be connected along with high

schools and state offices. Much more attention must be paid to the policies that

support the evolution of the new National Information Infrastructure. More use

must be made of the evolving NREN to share resources and increase productivity of

the nation. Finally, stronger cooperation will be needed between industry,

government and education to complete the vision of wide access and new

applications of the Nil.

High Performance Computing (HPC) Planning, Implementation and Solicitation

I would like to respond to the questions in your invitation letter about the hearing.

2 See the Consortium for School Networking mission statement (Appendix 2)

3High-Performance Computing Act of 1991, Public Law 102.194--Dec. 9,
1991, Sec. 102. National Research and Education Network (a)

February 2, 1993 Dr. Robert C. Heterick, EDUCOM
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Generally, the administration has taken actions that emphasize the coordination of

the federal agencies but has taken limited steps in planning to achieve the Act's

goals for access and involvement of the broad communities.

A number of key documents were developed by the Administration in 1992 that

reflected elements of the development of the NREN planning:

Grand Challenges 1993: High-Performance Computing and Communications

(HPCC) (Teal Book)

This booklet fleshes out the FY 93 budget request cross-cut for the HPCC

program. It provides functional descriptions without timetable

or specific projects along with general federal agency responsibilities

in the program.

Public Draft of the Network Access Point Management Routing Authority

and Very High Speed Backbone Network Services Provider for NSFNET and

the NREN Program Solicitation

This draft drew many comments dealing with how it proposed to

replace the current NSFNET backbone network services.

The EDUCOM comments, through its Networking and

Telecommunications Task Force, addressed issues of contei (need to

place solicitation in total context of NREN, other federal programs,

goals and development), stability and continuity (need to ensure

stability of the NSFNET in the change over, along with adequate

test planning as a key priority in the plans), routing authority (should

be separate from the NAP provider), network access (concern with

February 2,1993 Dr. Robert C. Heterick, EDUCOM page 4
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changes in the responsibilities for access points to regional and

private networks), VBNS (questions of bundling the backbone and

NAP services).

The Federal Networking Council Interagency Coordination Plan for the

National Research and Education Network (September 1992)

This document addressed relationships among fede. Al agencies and the

approach to the federal planning process--it was not a plan for the

implementation of the NREN

The Research and Education Network Program: A Report to Congress,

December 1992, OSTP

This report addresses the Congressional questions and the federal role

but shows limited attention to the broad access requirements from the

bill. It references the 1987 OSTP report "A Research and Development

Strategy for High-Performance Computing" rather than the HPC Act in

identifying the NREN goals.

Budget for the NSFNET/NREN

A measure of the priority for the program is the budget. The crosscut budget

identified $804M for the FY 93 proposed program for HPCC.4 However, the amount

of the identified budget devoted to support for the NSFNET backbone and the

connections program was less than 5% of that total. The NSF program, Networking

& Communications Research & Infrastructure, was funded at the rate of $35.40M for

FY 92 and the current plan is for $39.96M for FY 93.5 This covers the backbone, the

4Grand Challenges 1993: High-Performance Computing and Communications, the FY 1993 US. Research
and Development Program, p.27.

Letter from Dr. Massey to the Honorable George Brown, December 21,1992, table 2

February 2,1993 Dr. Robert C. Heterick, EDUCOM page 5
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planned solicitation and the current connections program. The potential for the

NREN use in research and education is being seriously eroded by the budget

allocations for NREN in the HPCC program. We believe that a redirection of

HPCC/NREN funds to support connection of all levels of education and libraries

should be an urgent priority in the FY 94 NREN budget.

High Performance Computing and Communications (HPCC) Coordination Office

The OSTP established an office for coordination of the HPCC Program reporting to

the Director's office. While this office can perform an important coordinating

function among federal agencies, it is not clear that it has the authority (for instance,

over agency budgets) to carry out this complex activity. The NREN is a complex

activity involving planning and coordination among federal offices, states,

universities, libraries, industry and primary and secondary education. It is not clear

that total responsibility is part of the charter of the current coordination office.

EDUCOM has suggested that:

"No single entity within the federal establishment, higher education or
industry can accomplish of these (planning, converging networks, expanding

services to the research and educational community, developing the
technology, providing the core of standards! tasks. An effective partnership
will require active participation and support from all three sectors as well as
new public corporation. The principal function of the new network
corporation should be to plan and oversee the effective operation of the
network, not to provide facilities or operations support."6

The Computer Systems Policy Project recently issued a report including several

recommendations for strengthening the NREN and growth toward the National

Information Infrastructure (NII).7 EDUCOM supports the recommendations for

6 EDUCOM, The National Research and Education Network: A Policy Paper, Revised March 1990, p.7
7 Computer Systems Policy Project, Perspectives on the National Information Infrastructure, January 12,

February 2,1993 Dr. Robert C. Heterick, EDUCOM page 6
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making the Nil a National Technology Challenge and establishing a Nationzt

Information Infrastructure Council, as well as investigating the establishment of a

NII Implementation Entity.

Other steps may be necessary to bring about the appropriate framing of the issues

and identification of a consensus among the many participants. A National

Commission on the NII might prove to be an important first step to address the

vexing planning of coordination issues across these many constituencies.

EDUCOM, along with Institute for Electrical Engineering and Electronics (IEEE)US

Activities Board and the Computing Research Association (CRA), took the lead in

bringing together many of the constituencies to review the broad policy issues by

sponsoring a three day workshop in Monterey, California. This workshop used the

Congressional questions in the HPC Act about NREN policy issues as a framework

for the :neeting. There were 18 position papers submitted that provided the basis for

the workshop discussions. There were over 80 attendees from a variety of

constituencies including those from:

Higher education,

The library community,

The computing industry,

Federal agencies,

Telecommunications companies,

Network service providers and

K-12 organizations

1993, p. 14-15.

February Z 1993 Dr. Robert C. Hetenck, EDUCOM
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The Workshop report was presented to the Office of Science and Technology Policy

in order to assist in developing its report to Congress. I have included a copy of the

Executive Summary from the Report as Appendix I. Some key observations were:
The High-Performance Computing Act and the current Administration's
High-Performance Computing and Communications program arc
important first steps toward the realization of a national network. The
Congressional intent to "promote the more rapid development of
an information infrastructure" is being met through broad participation
in the rapidly growing use of the emerging NREN system.

The NREN should be more than a program supporting high- performance
computing. It has the potential to:

facilitate development of the National Information Infrastructure,
provide tools for increasing the effectiveness of research,

education and technology transfer at all levels, and
demonstrate network applications and technologies which can aid

in addressing critical social needs.

Some members of Congress and others who have been involved with the
prior development of research networks appear to assume that the NREN
will be a federal network of dedicated physical links. In contrast, the
workshop participants see the NREN as a national network program
whose advanced transmission requirements will be met by the rapidly
evolving commercial communications infrastructure of the country.

More emphasis should be placed on making the NREN a truly national
program which includes strategic partners in higher education, state
government and industry."8

While we saw some references to the position papers in the OSTP report, we felt

that the broad vision presented by these constituencies at the Workshop was not

reflected in the narrow approach of its report.

8 Proceedings of the NREN Workshop: Monterey California, September 16-18, 1992, Gillespie, R.G.,
(Ed), EDUCOM, OCTOBER, 1992

February 2, 1993 Dr. Robert C. Heterick, EDUCOM
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Comments on the Solicitation

EDUCOM and higher education in general are very concerned at the lack of

progress in developing a plan for the evolution of NSFNET. The

solicitation currently being developed is not a substitute for a plan. We

are surprised that art undertaking as complex as NSFNET's evolution into

the NREN has no publicly available, comprehensive planning document.

While there have been presentations about the planned direction for the revised

solicitation made at various meetings (including the Federal Network Council

Advisory Committee and recently to FARNET), this does not replace public review

of a crucial step. Even though we feel that what we have heard so far from NSF has

been responsive to the communities' concerns, we still feel uncomfortable with the

lack of public review. Failure to provide for a public review of the revised

solicitation risks failing to form the necessary consensus on the long range issues

EDUCOM and other organizations identified in their comments about the draft

solicitation.

Comments on Legislation to Expand the HPC Act

EDUCOM supports the efforts of the Committee to address legislation

for stimulating development of applications of high-performance computing and

networking. We would like to suggest to several additional areas for applications:

1) One of the prominent applications of the NREN in higher education is the

access and sharing of expensive instruments and resources (such as

telescopes, particle accelerators, etc.). Given the costs to higher education of

establishing duplicative resources at campuses, it would be important to

develop national pilot projects for exploring the development of techniques

February 2, 1993 Dr. Robert C. Heterick, EDUCOM
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for such sharing by National Science Foundation and other agencies.

2) In addition to the proposals for a Grand Application area for digital

libraries, other applications for libraries should be made explicit. For instance,

national access pilot projects to encourage federal agencies to distribute

information to libraries in higher education and the public sector through the

NREN should be identified. For instance, a major project should be to

expand the role of Federal Depository Libraries in providing access to federal

information through the NREN.

3) The current connections programs (administered by NSF) should be

expanded significantly to achieve the original goals of the HPC Act for broad

access. Wherever possible related programs of support should be funded in

connection with other agencies where appropriate to their missions and the

communities of support.

Congress should consider the incentives necessary to move the demonstrations and

pilot projects from the necessary special investment funding to competing

appropriately for the regular agency budgets on the basis of cost effective

applications.

Closing

EDUCOM enthusiastically endorses the development of the proposed National

Information Infrastructure, which would bring the benefits of the NREN to other

sectors of the economy. Eventually our attention can be focused on what is

delivered and used over the network rather than how.

February 2, 1993 Dr. Robert C. Heterick, EDUCOM page 10
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The challenge of the Nil is not technological, but rather that of creating a

partnership among industry, government, and public sector organizations. The

NREN should be seen as an important element of the emerging National

Information Infrastructure. Congress and the new administration should take

the lead in developing the blueprint for the NII. Congress and the administration

must formulate steps that will avoid progress on the NII being held up by regulatory

and turf battles over arenas that should be revamped since the new

communications and computer world blurs previous distinctions between them.

EDUCOM and the higher education community are eager to assist the Congress in

meeting this challenge.

In 1992, Chairman Boucher, you spoke at the Washington, DC, Net '92 Policy

Conference and posed certain basic principles and assumptions that are

worth repeating as the Committee considers new plans and legislation:

" The benefits of the NREN should flow to the nation broadly and not to a

narrow few.

The development of markets and involvement of industry on a
level playing field is essential for the diffusion of network
services throughout the nation.

The development of the technology and management of the NREN

should push the limits necessary to stimulate and meet the demand for

service while ensuring reliability and stability for the users who will

become dependent on the network.

The many communities that participate in the development and use

of the NREN must have a voice in its planning and management."9

9"The Challenge of Transition", Boucher, R., EDUCOM Review, September/October 1992, p. 35

February 2, 1993 Dr. Robert C. Heterick, EDUCOM page 11
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We need the Federal government to remember these principles as we develop, as
partners, these plans for the new National Information Infrastructure.

February 2, 1993 Dr. Robert C Heterick, EDUCOM page 12
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Appendix I:

Executive Summary from the Proceedings of the NREN Workshop,

Monterey California, September 16 -18, 1992

EXECUTIVE SUMMARY

Introduction
This report contains a summary of the

deliberations of a workshop devoted to the
National Research and Education Network
(NREN), held in Monterey, California on
September 16-18, 1992. In addition, it in-
cludes policy papers dealing with the NREN
from eighteen organizations which broadly
represent NREN constituencies in government,
education and industry. The text of the
papers may be found in Appendix A. The
report is intended to provide context and
reference material for future deliberations on
the NREN by the United States Congress,
federal agencies, and other bodies with a
policy role in the development of the
network.

The NREN is one of the major components of
the High-Performance Computing Act of 1991
(P1 102-194). Section 102(a) of the Act states,
"The Network shall provide for the linkage
of research institutions and educational
institutions, government and industry in every
state."

In the Act, Congress posed six NREN policy
questions and asked the Director of the Office
of Science and Technology Policy (OSTP) to
provide a report on the questions by December
9, 1992. The questions, from Section 102(g),
are:
"(1) effective mechanisms for providing op-
erating funds for maintenance and use of the
Network, including user fees, industry support
and continued Federal investment;
(2) the future operation and evolution of the
Network;
(3) how commercial information service
providers could be charged for access to the
Network and how Network users could be
charged for such commercial information

24

services;
(4) the technologic) feasibility of allown.s
commercial information service providers to
use the Network and other federally funded
research networks;
(5) how to protect the copyrights of material
distributed over the Network;
(6) appropriate policies to ensure the security
of resources available on the Network and to
protect the privacy of users of networks."

These policy questions have evoked wide
interest among current and potential users of
the NREN, as well as among organizations
associated with development of the net-work
and with the delivery of services on the
network. Assisted by financial support from
the Networking Division of the National
Science Foundation, the organizers of the
workshop undertook to develop an informed
commentary on the major issues contained in
the Congressional questions.

Participants in the workshop included
eighty-one individuals representing orga-
nizations in higher education, the library
community, K-12, industry, foundations, and
network providers. Names and affiliations
are shown in Appendix B.

Major Issues
The workshop provided time for lively

discussion both in small groups and in plenary
sessions. A number of conclusions about major
issues were shared widely among the
participants:

The High-Performance Computing Act and
the current Administration's High-
Performance Computing and Communications
program are important first steps toward the

realization of a national network. The



Congressional intent to "promote the more
rapid development of an information
infrastructure" should be met through wide
participation in the emerging NREN system.

The NREN should be more than a program
supporting high performance computing. It
has the potential to:

facilitate development of the National
Information Infrastructure,
provide tools for increasing the effec-
tiveness of research, education and
technology transfer at all levels, and
demonstrate network applications and
technologies which can aid in ad-
dressing critical social needs.

Some members of Cong, MS and others who
have been involved with the prior devel-
opment of research networks appear to as-
sume that the NREN will be a federal net-
work of dedicated physical links. In contrast,
the workshop participants see the NREN as
a national network program whose advanced
transmission requirements will be met by the
rapidly evolving commercial communications
infrastructure of the couritry.

More emphasis should be placed on making
the NREN a truly national program which
includes strategic partners in higher
education, state government and industry.

Recommendations on Policy Questions

The specific Congressional questions serve
to test the commonality of visions of the
network, its services, its governance and
funding. The workshop discussion of the
questions reflected general agreement that:

Historical models for the evolution of the
NREN such as the highway system,
telephone system, national electrical power
grid and the agricultural extension system all
contain elements which may be useful in
developing the NREN. However, workshop
participants believe that historical
precedent must be balanced with empirical
experience gained from actual network
implementation. The final shape of the
NREN, and its balance of public and private
activities, will be unique.

Federal funds for the existing interim
NREN (principally NSFNET) have been
significantly leveraged by non-federal funds
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provided through a variety of means such as
user fees, industry support, state and
university investment. However, the total
funding currently available falls far short of
the amount needed to realize the goal stated
in the Act of connecting research, education
and libraries at all levels in every state.

NREN governance currently includes
Congressional oversight of an Administration
program involving multiple agencies as well
as coordinating and advisory committees.
While this structure may work for the
current federal program, it is not likely to be
sufficient for the development of the NREN
as a national program, since major investors
and stakeholders currently participate at
most in an advisory capacity.

As the NREN and other large scale com-
puter networks continue to expand and gain
use for a wide range of activities, both
institutional and individual, the Congress
must be sensitive to possible needs for revision
and strengthening of federal statutes,
regulations and policies covering security and
intellectual property (i.e. copyright)
protection.

Charging for commercially provided ser
vices is technologically feasible and can be
dealt with during NREN implementation.

Other Issues

Goals and expectations for the NREN
system are high, and there is a mismatch
between those expectations and the resources
of the communities which Congress included
in the scope of the network. In its
forthcoming review of NREN progress,
Congress can significantly contribute to the
development of a national consensus on the
future of the network. Among the possible
steps identified by workshop participants
are:

Establishment of a National Commission
charged to develop, in collaboration with all
involved constituencies, a detailed plan and
program for the NREN;

Development of a more comprehensive
approach to the inclusion of all federal
agencies in the NREN, as well as broadening
the role of the current agencies;

Creation of a public sector governing body

25
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or the NREN, such as a federally chartered
non-profit corporation, which would serve to
mobilize and energize the public and private
partnerships which are essential to the
success of the overall national effort;

Reaffirming and further defining the role of
the federal government in the development of
the NREN system;

Complementing the NREN program with
support for Grand Applications, such as
medical care, lifelong learning and
manufacturing, which woLld focus
4evelopment efforts on areas of critical
nr'ional importance.

28
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Appendix: II

Consortium for School Networking
P.O. Box 65193

Washington, DC 20035-5193
202466-6296 (8724318, fax)

cosn0bitniclitnet

May. 1992

MISSION STATEMENT FOR THE CONSORTIUM FOR SCHOOL
NETWORKLNO (CoSN)

Tirougr :crn puter networking, the Consortium will help educators and students access
intormatien and cerr,rnurucations resources that will increase their productivity,professional
competence. and opportunities for learning and collaborative work.

The Consortium advocates the following goals:

The timely deployment of the national research and education network, so that educators
and students at any school can communicate with each other and access a wide varietyof
inter:mat:en and data

The development and distribution of network-based information resources for schools.
These resources should include existing materials produced with funding from federal and state
governments as well as novel materials adapted to this new communications medium.

The development of the human resources needed to make full and efficient use of
networks through staff development programs, educational materials and software.

The Cortsortturn for School Netwc r king is art institutional membership organization with
individual affiliate members. There are three categories of members:

Professional: Institutions and organizations from the public and private non-profit
sectors with an interest in K-12 education are eligible for Professional membership. This includes,
but ts not limited to: all educational instituGons, both public and private; libraries and museums;
regional. state and national departments of education and other governmental agencies;
education-related organizations such as research institutes; and telecommunications
organizations and agencies.

Business Corporations, trade associations and other organizations from thefor-profit

sector with interests in K-12 education and networking are eligible to be business members.

Individual affiliates: any individual interested in K-12 education not representing a
professional or business member organization may join the Consortium as an individual affiliate.

CoSN is Incorporated as a not-for-profit organization in the District of Columbia. Application for

501 (013) status has been made to the Internal Revenue Service.
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Officers and Members of the Board of CoSN

Chair of the Board: .Connie Stout, Program Director, Texas Education Network
Vice-chair of the Board: Gwen Solomon, Director, The School of the Future, New York NY
Executive Director. John Clement, Director, EDUCOM K-12 Networking Project
Seavtary-treasurer. Art St.George, University of New Mexico, Albuquerque

Members of the Board:

Robert D. Car litz, Professor of Physics, University of Pittsburg), Pittsburgh PA
Woody Kerkeslager, Vice President - Government Affairs, AT&T, Basking Ridge NJ
Jim Luckett, Executive Director, NYSERNet, Syracuse NY
Jan Meisel, Network Manager Teacher, Davis Senior I-Egh School, Davis CA
Frank Odasz, Director, Big Sky Telegraph, Western Montana College, Dillon MT
Paul Reese, Teacher, Ralph Bunche School, New York NY
Bill Schmid, Director, Florida Information Resource Network (FERN), Tallahassee FL
Bob Tinker, Chief Science Officer, TERC, Cambridge MA
Gary Watts, Senior Director, National Center for Innovation (NaN), National Education

Association (NEA), Washington DC
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EDUCOM

February 16, 1993

Representative Rick Boucher
Chairman, Subcommittee on Science
U.S. House of Representatives
Washington, DC 20515

Sunda 600
t 12 Sistsenith &Net, NW

Washington. OC 20006
202 872-4200

FAX 202 1172-434

Dear Chairman Boucher.
I am pleased to respond to your invitation for additional recommendations

for improvement of the provisions of the High Performance Computing Act
(PL102-194) relating to the National Research and Education Network. As I
stated in my testimony before your subcommittee on February 2, EDUCOM's
view is that the federal effort to advance the technology and use of computer
networks for research and education has been a success, and our suggestions for
further refinement in the legislation should be viewed in that light.

Since 1988, when the basic elements of the NREN program - which became
part of the HPC Act - were first put in place, there has been a rapid evolution in
many areas of computer networking. The Internet has grown from a highly
limited and specialized federal agency research network to a worldwide
enterprise with well over a million connected computer systems and a
substantial amount of purely commercial use. As Mr. Tauke and Mr. Kay
indicated in their remarks to your subcommittee on February 2, Internet
technology is rapidly becoming the base upon which a national information
infrastructure may be developed. This is a highly desirable and serendipitous
result of the federal investment in NSFNET, which comprises a major portion of
the Internet.

However, this rapid evolution also requires an updating of the focus and
structure of federal networking legislation. The Congress is already addressing
this challenge in the work of your subcommittee, in bills already introduced such
as S.4 and HR. 820, and in the deliberations of Chairman Markey's Telecommuni-
cations Subcommittee on which you also serve.

It is too early to know with assurance the outcome of Congressional work in
this session on the Nil and the NREN, but for the purposes of my remarks on the
NREN, I distinguish it from the national information infrastructure at the level of
the physical telecommunications facilities of the country. That is, the federal
NREN program should be viewed as highly related to but separate from the
information infrastructure programs which fall under the domain of federal
telecommunications policy.
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I have several recommendations concerning the future of the NREN for your
consideration:
(1) NREN Goals. There is a danger that access to the NREN by educational
institutions may be hindered by premature termination of federal investment in
network connections and in the provision of connectivity among institutions.
Section 102 (b), Access, of the HPC Act provides a reasonable statement of
Congressional intent in this regard. However, no measures of progress in
achieving this access goal have been established. As you observed in your
remarks to the National NET'92 Conference last March, the "benefits of the
NREN should flow to the nation broadly and not to a narrow few." EDUCOM
believes that a reasonable goal for access is to have a majority of the nation's
educational institutions connected by 1995, and essentially all of them by the end
of the decade.
(2) NREN Applications. EDUCOM strongly endorses the new emphasis on
developing applications for the NREN which address pressing national
priorities. As I stated in my testimony, the proposed areas of health care,
manufacturing, lifelong learning and digital libraries are all excellent areas in
which federal investment now will reap large future benefits in both the public
and private sectors of the economy. I would make a point that echoes the
statements of other witnesses. It is essential that the process by which federal
funds are invested in this work be based on consortia and other forms of
partnership which effectively engage non-federal resources and organizations.
The federal Cooperative Agreement Act which has been used so successfully in
the NSFNET Partnership has not been used in other parts of the HPCC program
and deserves more attention outside NSF than it is receiving.
(3) NREN Management. In a time of national sacrifice to bring the federal deficit
under control, it is not desirable that costly new administrative structures be
created for the NREN. Sections 101 (a) and (b) of the HPC Act already provide
for reporting and advisory mechanisms. My belief is that the new Adminis-
tration could fulfill many of the management needs of the NREN by imple-
menting these provisions of the law. In doing so, they should be mindful of the
very widely expressed view among non-federal participants in the NREN that
the program needs to adjust its focus so that it is a truly national, as opposed to
federal, undertaking. In addition, there are other steps that can be taken within
existing statutes if future oversight by your subcommittee reveals a need for
further strengthening of management.

I hope that you and the subcommittee staff find these suggestions useful. I
would be happy to arrange for further discussion at your convenience.
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Mr. BOUCHER. Thank you very much, Dr. Heterick.
Mr. Tauke.
Mr. TAUKE. Thank you, Mr. Chairman. It is a real opportunity

and a great pleasure for me to be here before this Subcommittee
and have the chance to testify on important communications issues.

As I look at this leadership team of Boucher and Boehlert, I
know this Subcommittee will be a public policy powerhouse in this
Congress, and I think you are off to a good start by focusing on
communications issues.

I have submitted written testimony which details, perhaps more
than you want, some of our observations about NREN and the
HPC. But let me take a few moments here to first try to put some
of these comments in a bit broader context and then share a few
of the key thoughts with you on these two items that are of espe-
cially concern to the Subcommittee.

I think it is critically important, as you and the other Members
of Congress contemplate communications policy, that you under-
stand the need for a new communications policy in the Nation. The
technology and the marketplace that were the basis of the old pol-
icy have simply gone away. The technology has changed; the mar-
ketplace has been dramatically altered. So we need a new policy.

President Clinton and Vice President Gore in their campaign did
a wonderful job of educating the Nation about the need for a mod-
em communications infrastructure. They talked, when they talked
of infrastructure, not just of roads and bridges but of information
highways. That understanding and their commitment to a commu-
nications infrastructure is a very good place to start in this policy
discussion.

It is true what they say, that the information infrastructure will
increase economic development in the Nation, will improve the
quality of our lives, give us better educational institutions, higher
quality/lower cost health care.

But the primary policy objective that we believe that you and the
other Members of Congress should have as you develop commu-
nications policy is universal access. Just as in the days of the 1934
Communications Act the thrust and goal of policy was universal
service, today as we enter a new information age, the concept of
universal access is the concept that should be the goal of policy. I
think that is a legitimate goal of government, and I believe it is
the right goal for public policy.

I think that a common vision of the information infrastructure
that has developed will flow from that policy. The vision must be
developed by government, the private sector, and key user groups.

In that context then, let's talk a little bit about the National Re-
search and Education Network known as NREN. NREN is cer-
tainly part of that vision that we should have of communications
policy in an information infrastructure. It is a key element of the
infrastructure. But I think sometimes there are misunderstandings
about what NREN is or should be. Often it is compared with the
interstate highway systems, and in many ways that is correct; it
is a highway, if you will, that can bring the Nation together, that
offers economic benefits to the Nation, just as the interstate high-
way system did.
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But there are key differences that have a major impact on the
role of government and of public policy. First, communications net-
works are not fixed, stable structures. On the other hand, they are
structures that are very flexible and ever changing. The technology
is changing rapidly, and so, therefore, the networks are constantly
evolving.

Secondly, interstate highways are different from the information
infrastructure because with interstate highways government was
really the only one that could build those highways, due to the
massive nature of the commitment that was needed, demand for
rights-of-way, and so on. So government was the only one that
could build the highways, but, on the other hand, the application
or users of the highway were available from industrycars, buses,
trucks, they were all there. The highway, that was built by govern-
ment, improved the usefulness of the users' applications.

The information infrastructure is, in a sense, just reversed from
that. The industry out there is already building the highways and
probably is better suited to do so because of the nature of that in-
formation highway, but the applications are not readily available.
Information access for schools and hospitals simply doesn't exist
today. The applications that "government needs to provide or help
provide will improve the usefulness of the evolving network. That
is why we believe that as you focus on this area of policy, that you
should try to direct government investment on research, to re-
search, to user-friendly applications, and to training programs.

We believe that the purpose of government investment should be
to bring the benefits of information technology into the everyday
lives of Americans. We believe, therefore, it is appropriate for you
to subsidize certain users that are performing an important social
purpose, such as educators, or health care providers, libraries. I
think it is important, however, that you not build or operate, or
government should not build or operate, general communications
networks. And, of course, I could not let the opportunity pass with-
out observing that government should lift the legal and regulatory
barriers which inhibit the deployment of the infrastructure.

One final thought. As I, a non-tekkie, have tried to understand
the high-performance computing program and NREN, I am struck
by the uncertainty relating to policy. It is true that this is an evolu-
tionary process; the network is evolving, concepts surrounding it
are evolving. Nevertheless, there is a lot uncertainty about what
NREN is and what Congress intends it to be. There is uncertainty
about how it is supposed to work. There is a great deal of uncer-
tainty about the decision-making processes that affect the network,
and there certainly is uncertainty about what the proper role of the
Federal Communications Commission, among other agencies,
should be.

In my written testimony, I have attempted to offer some sugges-
tions about how the policy can be developed and given a little more
:Ilarity, perhaps reduce the uncertainty. This is very important
work that the Subcommittee is engaged in. If the proper public pol-
icy is adopted, we can realize the benefits envisioned by President
Clinton and Vice President Gore and you, Mr. Chairman, and
many other Members of this Subcommittee, and that vision is a
better life, a higher standard of living for all Americans.
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Thank you.
[The prepared statement of Mr. Tauke follows:]
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FINAL VERSION

STAID= OF RON. TON TAUX1

VICE PRESIDENT. GOVERNMENT AFFAIRS. NYNEX CORPORATION

BEFORE TIE SCIENCE SUNCOMMITTES OF TIE

SOUSE SCIENCE. SPACE AND TICIINOLOGY COMMITTEE

February 2. 1993

Mr. Chairman:

Thank you for the opportunity to.testify before this

subcommittee. My name is Tom Tauke and I am Vice President.

Government Affairs for NYNEX Corporation. NYNEX is a Regional

Bell Operating Company (RBOC). and the NYNEX family of companies

includes New York Telephone and New England Telephone and

Telegraph Companies. New York and New England Telephone provide

voice and data services to some 12 million customers in the

northeast United States.

Mr. Chairman. you have been a leader in promoting public

policy which encourages the development of the nation's

telecommunications infrastructure. On behalf of my industry. and

the millions of customers that benefit from its services. I thank

you.
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It is critical that we develop a common vision now of what

the national information infrastructure should be in three to five

years. This vision should be developed jointly by government.

private industry and the key user communities. The transition

steps necessary to move from today's telecommunications networks

to the vision of a national information infrastructure need to be

defined. These steps involve both technological and policy

transitions. By developing a state-of-the-art information

infrastructure, we will improve the quality of life, increase

educational opportunities. provide better health care. create jobs

and strengthen U.S. competitiveness.

The nation's telecommunications infrastructure is made up

of many communications and information networks - some government,

some private - that generally are able to interconnect with each

other. This infrastructure is a valuable national resource;

development will enhance it.

In addition to the telecommunications infrastructure, there

are information networks built by government. the computer

industry, and other private groups. In this mix of

telecommunications, computer and government networks. some were

developed jointly; some were subsidised and some were not.

Establishing the proper policy framework to evolve from the

current mix of networks into a coherent framework is essential.

This policy framework should:
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1) Ensure that all Americans have access to the benefits

of the information age by renewing the nation's

commitment to universal service;

2) Entourage competition by promoting the development of

interconnected public switched networks to all

providers of information;

3) Encourage innovation in both applications and

leading-edge technology;

4) Promote the development of user-friendly applications

which viii meet specific social objectives - e.g..

improved education and health care; and

5) Use limited government funds to leverage private

investment and achieve appropriate economic an0

public policy objectives.

In developing these policies. NYNEX believes there are

things government thauld and should not do.

Government should:

1) Encourage the continued development of a modern

communications infrastructure by taking full

advantage of private-sector capital and

communication' expertise;
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2) Provide resources for the development and deployment

of new technologies and user-friendly applications;

3) Provide funds to entities such as schools, research

institutions, libraries. and health care providers to

enable them to meet their communication and

information needs and develop propane which

emphasize the vast network applications Available to

users;

4) Encourage collaboration among government. industry.

academia and key user groups;

5) Foster the development of standards to ensure

interconnectivity and efficiency; and

6) Take the lead in resolving issues related to

security, privacy and intellectual property.

Government should not:

1) build or operate commercial networks; or

2) Subsidize general usage of communications networks.

37
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This testimony covers seven primary topics:

1) The development of a national vision;

2) A brief review of the developing communications and

data services offered by NMI;

3) Desirable characteristics of a national-information

infrastructure;

4) A policy framework for a national information

infrastructure;

5) Additional recommendations for legislation;

6) Legal and regulatory iapediments to the developuent

of the infrastructure; and

7) Response to subcommittee inquiries.

I. DEVELOPING...AJELSID11

The support for a national information infrastructure and

the benefits it can provide to society is widespread. A

groundswell of activity is bringing together key stakeholders,

38



35

- -

including X-college educators. universities, libraries, government

and service provider industries (for example, information,

telecommunications. and computer) and organisations representing

these and other groups. such as XMOCOK. These key

cross - industry /cross - stakeholder groups are developing a consensus

vision of the future national information infrastructure and the

policy and technological transition steps necessary to realise

that vision. We are actively participating in many of these key

efforts and fully support them. Such efforts will provide

cross-industry/cross-stakeholder advice to the federal government

in a constructive way that we believe will accelerate the

development of a national information infrastructure.

Contributions of industry groups -- for example, the Computer

Systems Policy Project's (CSPP's) paper entitled 'Perspectives on

the National Information Infrastructure" -- are helping the nation

understand the issues confronting it.

II. IBS NYNEX NETVOU

It is important for the subcommittee to understand the

transition that is now occurring within the communications

networks of America and the investments that are being made

towards this end by NMI. local exchange carriers, and other

communications companies. The industry is in the final stages of

deploying technologies which will provide the capabilities

required by our future-information infrastructure. This

infrastructure will provide access to high-performance networks

39
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and services to those users in education, research institutions

and other sectors who require this high-end capability. Moreover,

the industry will deploy an infrastructure that provides general

access to future information highways for all segments of our

society, linking businesses, schools and residences to an

increasingly valuable national resource.

The first step in this plan began over thirty years ago,

when digital technologies began replacing analog. The industry is

currently in the second major step, deploying fiber, and has

recently begun the third step, substantially upgrading the

intelligence in the network. Finally, the industry is currently

pursuing testbed technologies that will create new information

infrastructure opportunities. Each is described below.

A. bualsaratintLilisitiaInfaaatramtuza

Since the 19601. the Bell System and later the MC, have

been involved in an evolutionary process of transforming the

analog telephone network of the past into a digital infrastructure

capable of supporting not only voice but information transport as

well. In the 60's the industry began by digitising the

transmission facilities in major metropolitan-areas. By the 70's,

technology had progressed to where the first digital switches were

introduced.
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End-to-end digital connectivity is now an achievable

reality and not just a vision. The first stage in this is.the

increasing availability of Integrated Services Digital Network

(ISDN), which by the mid -90's will be available to the majority of

the nation. This is an important capability which will link more

and more users to a growing information infrastructure. Even with

the limited penetration of ISDN to date. the availability of

end-to-end digital communication is significantly affecting the

way people communicate and exchange information. Stimulated by

this environment. advances in video conferencing. multimedia

communications. and information networking are being made possible

through access to this capability. These early innovations ate

helping to better define some of the capabilities required in the

high-perfornance networks. including technologies that exceed the

capabilities of ISDN.

B. Fiber Qotia Facilities

The decade of the SO's saw the introduction of broadband

fiber facilities into telephone company networks using the digital

technologies. In the 90's access to this fiber highway is being

provided to the and user. Fiber alone however. would produce few

benefits without the advances that have occurred in switching

technologies.
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The common view in the late 80,, was that a public

broadband network would not be available for a decade or more.

But BMX will begin implementation of broadband switching

technology supporting public network services this year. We have

worked with key industry groups and with vendors to greatly

accelerate our planning for this technology. As importantly, for

the first time. we have worked closely with the computer industry

to ensure that our network plan fully meets the infrastructure

needs of this key industry segment. This has been done on a peer

basis, in different industry organizations. with contributions

from all interested parties.

NYNEX,' planning contemplates extending the digital network

so that it becomes a public broadband network. To quote Chairman

Boucher: "In building our superhighway we are also planning the

access roads and exit ramps which will carry such information into

our homes." It is the integration of key networks and

technologies which will provide the true value for the national

infrastructure. Looking beyond near-term needs and planning for

the future. NTNIES is engaged in experimentation and vendor

discussions which. in this decade, will result in extending the

high performance network to individual residences enabling

services such as IDTV and advanced multimedia communications to be

offered to the home.
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C. tieuteuiteatIfelauk

The final element that will help integrate these diverse

capabilities is the increasing intelligence that is being

introduced into the network. The Intelligent Network has, in

fact. become an industry buzzword. portending the significant

changes that are now beginning to occur. The Intelligent Network

will provide the link between communication capabilities and

computing capabilities. Simply. communications networks are

increasingly acting under control of tulip:ter architectures which,

in addition to supporting the current functionality of the

network. allow new services to be introduced quickly on a global

basis. In addition, the technology will permit control of

communication networks to be directed by other computing systems,

empowering owners of those systems to provide new services to

themselves.

The first phase of the Intelligent Network is being

implemented now in the context of our existing digital networks.

Tor example. the technology permits new flexibility in how 800

numbers are administered and used both by communication companies

and end users. The Intelligent Network will, in the future,

facilitate the development of new services and allow customers to

integrate their information technology into the public network.
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For the future NYNEX is working with organizations such as

Bellcore on more advanced models of the Intelligent Network. We

expect to deploy this new generation of computing technology in

concert with our broadband technologies. In fact, such

capabilities are essential if the future vision of multimedia

communications and information infrastructure is to be fully

realized.

D. HealthcaleandLgurationALSnairationa

Advances in transmission and switching capabilities. video

phones. High-Definition Television (HDTV). and computers are

forcing the convergence of, what have been traditionally viewed as

separate and distinct services. An element of managing this

convergence is something NYNEX has worked on with hospitals in the

Boston area. Media Broadband Services (MBS) is a network-based

visual communication capability which permits real-time sharing of

images in support of collaborative work among geographically

dispersed locations. Four participants. Massachusetts General

Hospital. Children's Hospital. New England Medical Center and

Brigham and Women's Hospital are using MBS to transfer medical

images, link physicians.viewheart catheterizations and simulate

surgical activity. It has the ability for two or more parties to

have a multi-media "conversation." Since voice, pictures and data .7

have differing "information density." their signals need to be

synchronized and packaged for effective communications. NYNEX has

developed prototype network services to ensure that people
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participating in multi-media "conversations" are looking at the

same images while they orally discuss them.

In education., the New York Network, MET. is one of the

most technologically advanced networking efforts in the country.

It will link Cornell University. Syracuse University. the Museum

of Science and Technology in Syracuse, and loos labs (the research

center at Griffiths Air Force base) and also Columbia and

Polytechnic Universities with the NYNEX Science and Technology

Center over the public telephone network for the purposes of

research and economic development. New York Telephone is

supplying the multi-media, fiber optic gigabit network. The

technology involved, Synchronous Optical Network Transmission

(SONET) switched over Asynchronous Transfer Mode switches (ATM),

is the leading-sage network system'. On this network, the entire

Encyclopedia 3rittanica can be transmitted in one second.

As a final example. NYNEX supports onc, of five nationwide

teetheds evaluating technologies and designs for the proposed

NUN. NYNEX is one of seven institutions participating in Project

Aurora. a project which will link MIT. the University of

Pennsylvania. 'encore and IBM in a high-speed experimental

network by mid 993.

Project Aurora is an excellent example of the value of

collaboration between industry and government. Funding has been

made available through the Corporation for the National Research

Initiative (C1 I) wader the sponsorship of both Defense Advanced

45 -
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Research Project Agency (DARPA) and National Science Foundation

(NSF). This funding, however. is a small part of the overall

cost. NYNEX and the other RBOCI have directly funded both of the

participating universities through Bellcore. In addition, NYNEX

and the other carriers involved (Bell Atlantic and MCI) have

contributed the broadband transmission facilities necessary for

the trial and Bellcore is contributing one of the experimental

switching technologies to be evaluated. When completed this year,

Project Aurora will become a key resource in the early steps

toward National Research and Education Network (MREN).

What I have described is an evolution that has occurred

over decades representing investment in the many billions of

dollars and made possible by many advances in both the

communications and computer industries. The era is just beginning

in which the communications industry can finally integrate these

key technologies and reap the promise of the information

infrastructure we are describing. The capabilities provided by

ISDN should be wide-spread by id-decade. The all-digital network

will become a reality. The broadband infrastructure in place is

permitting the first gigabit networks to be deployed this year.

Broadband access is available now and will be available to many

residences by the end of-the decade. Finally,*the communications

industry is completing a fusion of communications and computing

technologies over the next several years which will both increase

the flexibility of the network as well as permit customers to

control network resources from computing resources they own. This

is the reality we are now implementing. NYNEX looks forward to

4
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the opportunity to partner with government. other industry

participants and key user groups in turning the vision outlined

above into a national information infrastructure.

M: 111p#A I11,141 .4.. 411 I ,

A national information infrastructure can bring the

benefits of the information age to all segments of American

society, improving the quality of life and enhancing U.S.

competitiveness in an increasingly open global economy. The

potential benefits to society will not be fully realised if

national efforts are guided by a narrow vision focused on the need

for technology in support of high performance computing.

Therefore, we support a broad view of the BREIN program which

stresses the need to develop new networking technologies, as well

as services and applications that will serve the urgent societal

needs of a broad range of users and industries. Both goals are

shared by the Computer Systems Policy Project (CSPP) and by

legislation currently before the Congress. (Sea, The Information

Infrastructure and Technology Act (IITA), S. 2937, 102d Cong.. 2d

Sess.. Sec. 2(b) (1992).)

Universal access was, appropriately, not an objective of

the NSFUT during the early period of technology development.

lowever, it is a necessary feature of a national infrastructure

that seeks to support hospitals. K- college education and other

47
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important services that are widely dispersed and lacking in

resources. As ChairmanAloucher stated in his speech at Net '92:

"...the benefits of this network should flow to the nation

broadly, and not just to a narrow few." Universal

interconnectivity is necessary to ensure that any individual or

institution that is connected to a network service provider has

seamless access to all other individuals, organisations and

information sources in the same manner that a subscriber to a

local telephone company has access to all other subscribers.

Some existing applications, such as electrOnic mail, work

well on today's networks. They are not more widely used however,

because many potential users are unaware of their existence.

Other potential users find the interface difficult to understand.

Many other existing applications that work well on.today's

networks can meet many of the needs of users in the I-college,

library and other user communities, but they are not widely used

for similar reasons. The development of applications that: (i)

have mass appeal, (ii) have user-friendly interfaces that allow

for simple and inexpensive access, and (iii) use the existing

infrastructure is therefore an integral part of the broad vision.

This is consistent with MA. Section 4 (Applications for

Education)-and IITA, Section 7 (Applications for Libraries). Once

the mass market is created, we would expect market forces to be

the major driver of new applications.

The development of new network technologies and leading

edge applications in support of high performance computing and
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multimedia communication is also an integral part of the emerging

infrastructure; these developments lay the foundation for future

services that will be more widely demanded. This goal is stated

in the IITA. Section 3.

IV. ILEILICZELVMMELEDILLIMIONALISEQUengILIAXELTIELOME

It is important that the overall national

telecommunications infrastructure be developed with technically

compatible systems based on the best technologies, standards and

services produced by the computer, communications and academic

communities. The use of ATM and/or SONET in all the gigabit

testbeds suggests that the process of technological harmonization

at the technical level has already begun. However. a similar

harmonization of regulatory approaches with commercial needs has

not taken place. If these regulatory issues are not addressed

soon. there is a danger that NYNEX and other LECs will not be able

to contribute effectively to the infrastructure. despite the best

intentions of all participants.

A. Structure

To address the diverse needs of providers and users of the

information infrastructure. we propose a system comprised of

separate Experimental Networks and Production Networks.

4.7
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Experimental Networks should consist of:

1) Government supported testbeds for leading edge

networking technology and applications requiring such

technology. for example, the Gigabit Teethed,: and

2) A high performance national teethed. e.g.,

interconnecting the four or five major supercomputer

research sites.

Experimental Networks supported by the government should be used

only:

1) To carry traffic directly related to the experimental

goals of these networks: and

2) Ey those researchers who need to perform applications

that require the advanced-technological capabilities

of these networks, and which cannot be performed on

Production Networks.

These Experimental- Networks will-be developed-by partnerships

among government. private industry and target user communities.

These partnerships. which can build upon the long and successful

collaboration between industry, academia and government, can

leverage the government's limited resources to maximise social

return.

50
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Production Networks should consist of present and future

commercially available communications networks. Production

Networks would:

1) Be built, managed and operated by multiple providers

from the private sector:

2) Provide a vehicle for technology transfer from their

experimental counterparts:

3) Offer comwercial networking capablities to the

business and residential population: and

4) Serve all users, including the Research and Education

Community. for those applications that can be

supported by commercially available network services.

The government, private sector and key user communities

should jointly implement transition steps to achieve this target

structure.

B. auezzacutalatincauLlarAlardralaLlsesinatima
Infamtr=fare

In "Technology: The Engine of Economic Growth,"

(September. 1992) President Clinton states that "... the

government can serve as a catalyst for the private sector

5t
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development of an advanced national communications network...."

In this role, the government should fund the following activities:

1) Research into applications and services that will

provide for the urgent needs of the broad range of

users in K-college education, health care and

industries critical for U.S. competitiveness;

2) Research into user-friendly access and use of the

networks as veil as training programs to promote

broad utilisation by all members of society;

3) Direct subsidies to appropriate end-users -- such as

research facilities. schools. health care facilities

and libraries -- to support their access to and use

of Production Networks; and.

4) Technical development of the Experimental Networks,

including continued support of the research and

education community's contributions to this effort.

These funds should be in the form of grants and should not

result in governmentownership or operation. The

telecommunications community has provided substantial resources to

these joint efforts. helping the government to leverage its funds

effectively.
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Cauccannta

The creation of two component networks will serve end users

by promoting network stability. Experimental Networks that are

used as testbeds for new technologies will use unproven

functionalities. resulting in a level of reliability that is

unacceptable to those users who see the network as an integral

part of their daily business activities. The partnerships which

fora the basis for Experimental Networks will permit the

government to leverage its limited resources to obtain the

greatest social return. Similarly. the transfer of technology

from the Experimental Networks to the Production Networks will

stimulate investment by the private sector.

The two-component structure also provides a framework

within which the Research and'Education Community can continue to

be supported while ensuring all network service providers a fair.

competitive market. Government funds should not selectively

advantage some providers and create a disincentive for others to

enter the market. Thus. the separation between Production and

Experimental Networks would promote stability, effectively use

limited govlrnment resources, promote fair competition, and

provide incentives for private investment.
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V, ADDITIDEALL2=122112L06T1011120LLIMISI=111

As indicated earlier, we concur with the stated purpose of

IITA, that technology developed through the Sigh Performance

computing program should also apply widely in X-12 education,

libraries, health care and industry. Vs offer several additional

specific suggestions for future legislation of this nature:

A. ProceagfaLllizelnlaing_isIlic:f

To date, the process by which the U.S. has planned for the

development of the information and telecommunications

infrastructure has worked well. With the passage of the Sigh

Performance Computing Act of 1991 and its creation of the NRSN,

however, there should and will be significant changes in the way

in which the infrastructure will develop.

We need a more formal. open process whereby private

industry and key user groups, working together with the

appropriate government agencies. can develop coherent policies for

the development of the communications infrastructure. As the

concept of a national information network broadens beyond the

initial research-based PM. we suet determine how this activity

intersects with the responsibilities of the Morel Communications

Commission (ICC).

5
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latrastrarlma

As technology developed on the Zsperinental networks

becomes suitable for deployment in Production networks, we

encourage the government to facilitate technology transfer with

tax and regulatory incentives. =maples of such incentives nay

include favorable depreciation treatment of investment in the

infrastructure. and the temporary suspension of some regulations

in geographic areas where trials can be conducted.

C. Standagdit

The legislation should encourage FCC participation in a

forum in which private industry and appropriate government

agencies can adopt technical standards focused on

interconnectivity between the networks.

VI. .14/Air .1

DELIZ11 ICECLOILIZE111=31131167=

As described above, there are nasty ways government and

private industry can work together to provide a modern

infrastructure for the American public --am infrastructure ready to

deliver a wide range o2 applications to Americans to improve the

quality of life in our country. The technological capabilities
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are constantly improving and the public is beginning to understand

the wide range of applications that may someday be available to

them in the information age. But as we move toward this vision.

there are many outdated laws and regulations that are slowing the

process and harming America's international competitive position

in communications.

Where the telecommunications and cable industries developed

under regulation, the computer industry developed as a competitive

industry. As the technologies converge, it is time to review

these outdated rules to determine a framework that allows the V.S.

to optimize its technological capacity.

One example of a barrier which affects the infrastructure

is the Modification of Final Judgment (HFJ).1 In the example

of NREN deployment, the restriction on the RBOCs, which generally

prohibits communications from one Local Access Transport Area

(LATH) to another, puts RBOCs at a disadvantage when competing to

provide network or information services. This disadvantage

directly impedes technological innovation.

In addition to the MFJ, restrictions on telephone

companies' ability to participate in the provision of cable

1. United States v. American Teleglione and TelututtaagrAux...552
r. Sunp. 131 CD D.0 1962).
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television services reduces the incentives for investment. At

Net,92, Chairman Boucher stated: "The time has come when we have

to give the telephone industry a fair opportunity to compete and

to offer cable services." This issue. and outdated regulatory

requirements for pricing. depreciation and other critical areas

should be reviewed and modified to encourage the deployment of the

best possible infrastructure.

VII. RESEILIEJILSMICIRIE=MI .

Finally. I would like to turn to the two specific purposes

of this hearing, point to the sections of this testimony which

bear most heavily on those. purposes. and make specific

recommendations.

The first purpose of the hearing is to review the progress

on planning and implementing the federal High Performance

Computing (RPC) program. in particular. assessing the development

to date of the NUN in light of the goals and characterisitics of

the NREN specified in the authorising statute. and commenting

whether the forthcoming NSF solicitation for operation and

management of the NSFNet will be positive a step toward achieving

the NREN goals.

The Sigh Performance Computing Act of 1991 (RPC Act).

PL 102-194. Section 102(c)(3), states that the Network shall "be

designed, developed and operated in a manner which fosters and
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maintains competition and private sector investment in high-speed

data networking within the telecommunications industry." Although

government funds have been greatly leveraged and this needs to

continue, this stated goal simply cannot happen effectively or

efficiently under the current structure of government funding and

subsidization. To achieve this goal. we urge the committee to

adopt the recommendations described in Sections III through V of

this testimony.

Our view of the forthcoming NSF solicitation, based on a

presentation by Steve Wolff at the December 17, 1992, Federal

Networking Council Advisory Committee (FNax) meeting, is very

positive. The NSF has given consideration to the comments

provided by many parties and made substantive changes based on

those comments. We believe it is the intent of the NSF to support

the development and implementation of policy routing on the

network which provides a mechanism for the Framework for a

National Information Infrastructure as outlined in Section IV of

this testimony and thus facilitates the attainment of the MEN

goal quoted in the previous paragraph. We urge the NSF to proceed

as swiftly as possible to complete the development and

implementation of policy routing.

The second purpose of the hearing is to obtain

recommendations for legislation to expand the MC Act and comment

on the structure and contents of the IITA introduced in 1992.
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The IITA expands the scope of applications and the reach of

the EPC Act. We support the expanded scope of applications and

the expanded vision to reach all Americans. To make this work,

however. requires more than funding specific application areas. A

vision of a national information infrastructure needs to be

developed and included in the legislation. A method for

developing such a vision is outlined in Section I of.this

testimony. Similarly, a procesi for developing policy is needed

as outlined in Section V.A. of this testimony. The legislation

should also include characteristics of a Uational information

infrastructure. a framework for the infrastructure and specify

government funding principles. To accomplish this, we urge the

committee to include the contents of Sections III, Iv and V of

this testimony in the legislation. This will meet President

Clinton's goal for the government to serve as a catalyst for the

private sector development of advanced communications networks and

will result in an economically sustainable national information

infrastructure.

The IITA calls upon the NSF to fund projects to connect

primary and secondary schools to the NSFNet. We wholeheartedly

agree that the government should support programs to connect

schools to a national backbone(s) but not to the new

supercomputer-interconnecting NSFNet backbone. Instead, the

schools should be connected to Production Networks, and subsidies

for access to and use of these networks by the schools could be

provided by the government. Again. Sections III, IV and V of this

testimony describe a fair mechanism for accomplishing this. The
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mechanism described in those sections should be included in the

legislation. After a transition period, the current Unit, which

was built with major investments by the private sector and some

subsidization from the government, could potentially become one of

the commercial national backbones that would compete for the

traffic generated by the schools. Several commercial national

backbones exist now and others will likely be built. The

legislation should require that they all interconnect.

VITT. =US=

MTN= is encouraged by this subcommittee's interest in our

nation's information infrastructure, as demonstrated by this

hearing. We want to contribute to that vision as such as

technology and our expertise permits. A public policy framework

that clearly delineates government's role and the commercial role

will ensure that the information infrastructure reaches its full

potential--including better education for all children, better

health care services, job creation and strengthened U.S.

competitiveness. The government should strive for a regulatory

framework that promotes fair competition, encourages innovation

and allows for effective involvement among all participants and

industries. but in order to reach its potential, the information

age infrastructure planning needs to allow all participants,

including telephone companies, to contribute all their abilities

toward building the foundation of our future telecommunications

infrastructure: the information highways of the future.
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Mr. BOUCHER. Thank you, Mr. Tauke.
Dr. Klingenstein, we will be pleased to hear from you.
Dr. KLINGENSTEIN. Chairman Boucher, distinguished Members of

the Subcommittee, thank you for the opportunity to speak. m
Few initiatives hold the potential of the NREN to affect the eco-

nomic, educational, and social goals of the United States. To pro-
vide some brief context, I am the director of computing and net-
work services at the University of Colorado at Boulder. I also serve
as the chair of a steering committee for both a state network and
a multi-state regional network. In addition, I am on the Federal
Networking Council Advisory Committee; I have been on the board
of directors of FARNETthe Federation of American Research
Networkssince 1989; and, lastly, I am the principal investigator
on a project to systematically integrate networking into the edu-
cational and operational activities of the Boulder Valley School Dis-
trict.

Networkingin particular, NSFNEThas been a remarkable
success. There has been dramatic growth in usage, broad participa-
tion, full interoperability, and vibrant growth in new applications
and uses. It has been a success because of federal investment at
key junctures; because of the tremendous leverage of that federal
investment at state, regional, and local levels; because of the com-
passion and commitment of many individuals, including those of
the FARNET community.

We have been market makers; developing partnerships with the
private sector; encouraging schools, museums, and libraries; help-
ing local government and economic development agencies to use the
capabilities of the network. The midlevels have been important
agents of change, ensuring that the public sector is served. It has
been a success despite the limitations and confusions of acceptable
use, despite limited cooperation among federal agencies, and de-
spite the multiple, often orthogonal visions of the NREN.

We are now at a crossroads. The NSF solicitation and the archi-
tecture it represents deserve careful scrutiny. It represents a nar-
rowing of the broader vision. The solicitation itself is clearly im-
proved over earlier versions and the concept of NAP's is appro-
priate. The solicitation, however, perpetuates acceptable use poli-
cies at least on the very high speed backbone. That policy remains
a difficult and disturbing problem to administer. Most importantly,
the new architecture requires a well planned transition involving
users and providers in order to maintain stability.

Regarding the next stage, Congress needs to articulate the public
sector needs. In particular, it must ensure that there are no bar-
riers to the creation and dissemination of information. Congress
must distinguish the HPC from the NIL High performance comput-
ing, while important, is not the key to a high performance country.
The key to our future success as a society will be a ubiquitous, well
engineered information infrastructure that permits our people to be
effective workers and informed citizens.

We need a second wave of federal investment in new areasK-
12, libraries, economic developmentagain, to create the tre-
mendous leverage that we have seen before. To this list, I would
add services to rural areas. No other technology has the potential
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to reduce the isolation and improve both the economic and social
well-being of rural America.

Community networking for civic affairs, consumer education, and
economic development is also an area of great promise. Congress
should carefully monitor these investments to ensure that the pro-
grams do not become entitlement programs for federal agencies.

I thank you for this opportunity.
[The prepared statement of Dr. Klingenstein follows:]
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Chairman Boucher, Distinguished Members of the Committee, thank you for -.h!
Opportunity to participate in the review of plans for the NREN and the Natiowl
Information Infrastructure (N11). Few initiatives hold the potential of the
NREN iNII to af:ect the economic, educational and social goals of the Unite.1
Staves.

To >rovide conte>t for my views, I would like to identify some of my networking
roles. I am the Director of Computing and Network Services at the University ol
Colorado, Boulder. The university is a major research institution that makes
intensive use today of the Internet and will need a vibrant NREN tomorrow it
order to meet its research and educational missions. I also serve as chair of the
Colorado Supernet Technical Advisory Committee and chair of the Westnet
Steering Committee. Supemet is the official Colorado state network and
provides network services to educational and commercial sectors, as well as
offering access directly to citizens. Westnet is a regional network serving
Arizona, Colorado, Idaho, New Mexico, Utah, and Wyoming.

in addition, . am on the Federal Networking Council Advisory Committee,
witch is chartered to provide counsel to the Federal Networking Council. I have
been an active participant of FARNET, the Federation of American Research
Networks, since is inception, and have been on the Board of Directors since
198?. Lastly, I am a principal investigator on a project to systematically integrate
networking in the educational and operational activities of the Boulder Valley
School District.

FARNET is an association of midlevel networks and other organizations such as
telecommunicaticns companies that are interested in national networking. The
35 members represent diverse interests but are united by their support of the
mission of FARNET, which is to promote research and educational activities
through the use of computer networking. In this document and oral testimony, 1
wit attempt to distinguish those views which I believe to be widely held by the
FARNET membership from those that are my own.

My testimony adcresses three basic areas:

L Assess= ent of the progress of the NREN program to date.

Conun tubs on the proposed reconstitution of NSFNET as recently
outlined by NSF.

III. Recommendations on areas for additional legislation as part of the
Information Infrastructure and Technology Act.
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I. Assessment of the progress of the NREN program to date.

There are several important observations to be made about the progress 01
the NREN program :o date. Most FARNET members would concur that:

a.) The NSFNET program is one o5 the most remarkable success stories of
our time. The exponential growth in users and usage has been accompanied by
the development of new tools and applications. However, that success - ir
infrastructure, in enhanced educational and research opportunities, in new
public-private partnerships, in improved national competitiveness in higl-
technology - has not been without some difficulty. Both the technologies and
the policies of the Internet are now facing significant stresses, and an important
critarion for the next two years should be to promote remedies for the problems
of success.

b.) The leverage of federal dollars in the NSFNET program has been quite
unusual. In Wes -net, a survey of members revealed that each dollar of federal
networking fund.; has precipitated non-federal expenditures of thirty times as
much. Few events are as catalytic as the prospect of an Internet connection
showing up at an institutional doorstep. Within the midlevel networks surveyed
by FARNET, apFroximately 40% receive less than 10% of their funding from
NS:?, and 56% receive less than 20%. The remainder (and the majority) of then
operating costs come from user fees, state funds, and private foundations. We
should recognize the impact of this effect and continue to employ mechanisms
tha: extend the consequence of federal investment

c.) The vision of the HPC program, and hence of the constituencies to be
served, is not well defined. There is a fundamental difference betweer
sophisticated hign-performance computing goals and the more pedestrian but
eqt.ally critical goal of creating a high-performance community, which uses
net working broadly for effective economic and societal enterprises.

d.) There .las been limited cooperation among the federal agencies. The
agencies do not seem to share a common vision of the NREN, nor do they agree
on their roles in federal networking. As a result, there has been a lack of
integrated access engineering; the agencies have individually funded programs
without building on each other's successes; and there are significant gaps ir
responsibilities that reduce the effectiveness of the program overall. Having said

this, I will add that, given the very loose coordination mandated inPL l02-194.
what has been achieved is not insignificant. Looking ahead, it will be important
to zddress the management and coordination challenges of creating the National
Information Infrastructure (NII) early and forcefully.

In addition, the planning process, seen from the vantage point of the
network provide' or the FNCAC member, has appeared unduly hesitant and
isolated. The FNC was slow to utilize their advisory mechanisms,although there
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now s;:ern3 to be a more serious effort by the agencies to consult with the uses
base. a should be noted that the NSF has consistently sought input from tic
communities affected by its plans (including FARNET members, the library
community, and others), although lead times have often been short.

The tasks assigned to NSF have been difficult and generally no
acc 3m partied by sufficient resources and authority. In both the networking anc
educaton directorates, NSF has been weli-intentioned and achieved good resu:b
despite a complex environment

There is little interaction between the NREN activities and the other
three program areas in I-1:PC. We have no idea what progress has been made it
the development of advanced software technologies and algorithms, or basic
research and education, for example. Since the NREN component is the smiles'
of the four, and since all four are supposed to harmonize, this seems to us to be
failure of the planning process.

II. Comments on the proposed reconstitution of NSFNET as recently
outlined by NSF.

NSF preselted a draft solicitation on the recompetition of the NSFNET
backbone to the NSFNET community in mid-1992. A significantly revised
version of that solicitation was presented in outline form to the FARNET
community on January 21 of this year.

a.) In general, and without having seen a final solicitation, we endorse the
plans of the NSF to move to a NAP-based network architecture. FARNET
recommended a number of changes to the original solicitation, and its member:
appreciate the intent of NSF to improve its proposal. However, we are
concerned that there is no holistic federal view of the NREN /NEI of the future.
The current NSFNET system is a complex and largely successful mixture of
public and private service providers (including telephone companies), state,
regional and national networking organizations, strong local networking
infrastructures at the institutional level, and federally-supported backbone
networks at the national level. It works because federal leadership and relatively
modest federal investment have stimulated tremendous commitments of
resources (human and material) at other levels.

Large changes in the existing network architecture may cause
perturbations in the business, legal, and human relationships that sustain the
NS NET. Specific concerns of FARNET members include the need for stability,
the ongoing need to broaden usage in the research and education communities
through a vigorous program supporting new connections, improved applicatior
technologies, ani additional bandwidth when required for new scientific
projects. In particular we recognize and endorse the need for change but are
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corce._ted that the new architecture and new vendors not disrupt or undo tni
existing level of services to the user community. We urge that trans.um
plann lg be addressed immediately and with input from users and service
prc vie ers.

b.) The Aczeptable Use Policy (AU?) has been a particularly vexing aspec
of he current networking environment.. with considerable confusion over it:
interpretation and a corresponding handicap to growth_ While the revisec
sol citation appears to resolve the AUP issue for the current networking
environment, it will create a similar, equally destructive, situation for the vBNS
A t roadly accessible facility would create a richer and more valuable intellectua
coritnunity, in which goverment, academia and industry can share. If it it
necessary to have restrictions on use for the vBNS, it is essential that a more
functional definition be proposed and effective mechanisms be established tc
resolve the cases that will arise.

c.) Certainly the high-speed vBNS will support the goal of the NREN
prcgram to move toward a gigabit network for scientific and research use, and
the proposed NAP scheme should encourage and normalize participation of
commercial vend )rs in NREN. However, the typical supercomputer user is not
located at a supercomputer center, but on the campus of a university or researcl-
lab ,ratory, and :ugh -speed access must be extended, when needed, to the
scientist's desktop. NSF may not be adequately prepared, logistically 01
financially, to handle these needs within its current programs.

d.) It is encouraging to see that the revised solicitation recognizes the
essential role that midlevel networks perform in the overall NREN structure.
Mid-level networks are a product of the fusion of local funds and energy,
res Elting in highly levera;:ed purchase of services and equipment from the
private sector.

States and regions contribute seed capital (for example, the North Caroline
state government provided over six million dollars to capitalize CONCERT -
their state network) and ongoing operating dollars to foster economic
de%elopment and the public good. The operational staff of many midlevels are
mo dvated by the opportunity to serve their communities and are augmented by
sco vs of volunteers; as a result, midlevels can offer exceptionally cost-effective
services to their users. This combination of energy and seed capital means that
large fractions of the operating budgets of the midlevels are used for the
acquisition of networking services from the private sector. In the case of
Westnet, for exantple, almost fifty percent of our yearly operating budget is for
the direct purchase of circuits from the telecommunications industry, and
another twenty percent Is used to purchase commercial networking equipment

e.) NSF, and other agencies, can do far more to utilize the midlevels tc
foster public sector interests. This is especially critical to FARNET members,
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alutost all of whom support programs with significant social benefit:. Midlevel:
arc market-makers, reaching out to new communities to foster broad access
creiting local partr.erships (with business, state agencies, libraries, etc.) tha
res 3011d to local needs, and targeting constituencies that often have no othe:
chzmpions. State networks in Ohio and Colorado have launched programs tt
extend library access; regionals in the west have focused on rural medical care
access to agricultural information, and economic development; more than T(
percent of all rnidlevels are working closely with schools and school districts tc
extend the benefits of networking to the critical arena of K-12 education. Om
little-noted additional consequence of midlevels is that they serve as the training
ground for studeits and staff who will fill unmet needs in private corporation;
requiring networking expertise. If midlevels are to continue as agents of change
it u important for NSF, and other agencies, to set forth programs to support thest
activities.

III Recommendations on areas for additional legislation as part of
ME Information Infrastructure and Technology Act

In conside ing the next stages in the development of the NREN and the
NIL the following observations may be helpful:

a.) The federal government has an important leadership role to play ir
articulating the public sector needs for "national data highways" and a national
information infrastructure, and establishing requirements to meet those needs
Those public sector interests, which many FARNET members are pursuing ir
the.:r states and regions, include equitable access opportunities with a range oi
service levels available, reasonable access costs with pricing structures that di_
not discourage creation or dissemination of information, insuring that key pieces
of the information environment (e.g. libraries and government information) are
freely available, bringing target communities which might otherwise become
"iniormati srt have-nots" into the NII, supporting the development of improved
network technologies, fostering state networks, and educating local regulatory
agencies. New legislation should spell out then goals and require conformance.

b.) The relationship between the NH and the HPC is not dear. Hie.
Performance Computing, while important, is not the key to a high-performance
country. The key to our future success as a society will be a ubiquitous, well.
engineered information infrastructure that permits our people to be effective
wo:icens and informed citizens.

c.) Put blwttly, the new Nil legislation should not become an entitlements
program for federal agencies. Congress should insure, through the language of
the legislation and the management structures it creates, that Nil funds reach the
constituencies who will develop, use and benefit from the new technologies.
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.1.) Early I assns trom an NSF-sponsored pilot p. oject in K-12 networki:-
ui ihe Boulder Ve I ley School District, for which d am Principal Investigator, navi
Len is structive and surprising. It appears that the impact of providing networl
accts may be t yen more important for K-l2 than it has been for higher
ed hon. Equ 11 access to information technology at school seems to be
syr ergistic with other equal opportunity goals of our society. In addition, tat
lel. :rage of inves:ment is truly impressive a network connection can catalyze
spending within the school of an order of magnitude more funds to enhance
overall computing and information capabilities.

However, .1 great investment of funds will be needed at the local level, it
en% iromhents already fiscally constrained. To motivate this local funding, we
need lvtier tools and strategies for the assessment of results, and we need tc
adc ress the dissemination of our experiences to schools throughout the nation.

e.) Regarding areas for alternative or additional applications areas, :
strongly feel that networks will have particular consequence to rural areas. Nc
other technology has the potential to reduce the Isolation and improve both the
economic and social well-being of rural America. From support of rural
medicine to access to weather and farm data, from international marketing for
local products to bringing the world into a one-room schoolhouse, the network if
a singular tool in his sector.

Community networking for civic affairs, consumer education, and
economic development is also an area of great promise. "Freenete and bulletir
boards, despite their generally limited functionality, can offer very useful service
Incentives would be welcome that encourage communities to strategically invest
in community networks.

1 thank you once again for the opportunity to present my experience, and
FAltNETs, before you
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Mr. BOUCHER. Thank you very much.
Mr. Kapor.
Mr. KAPOR. Thank you, Chairman Boucher, members of the sub-

committee.
I'm the chairman of the board of the Electronic Frontier Founda-

tionthat's EFF. We are a non-profit, public interest organization
with the public policy mission to ensure that the new electronic
highways which are emerging from the convergence of telephone,
cable, broadcast, and other communications technologies enhance
free speech and privacy rights and are open and accessible to all
segments of society.

For those of you who do not know me, I am also the principal
designer of the Lotus 1-24 spreadsheet program and was the
founder and CEO of Lotus Development Corporation and served
there between 1982 and 1986.

It is very challenging to try to be responsive to the broad agenda
you have set in five minutes, and I am going to do my utmost. If
I engage in a somewhat telegraphic style, I hope you will forgive
me and feel free to pursue that.

A great deal of the basic network technology which we see in the
Internet and in the NSFNET backbone has achieved a sufficient
degree of success, robustness, and development that we are in the
midst of a full-fledged transition to private sector providing basic
Internet connectivity as it is structured today. That is a remark-
able achievement. The NSF has shown a great deal of leadership
in this, and they are to be congratulated. You have very correctly
raised the set of questions: What next with NREN? and I want to
address those questions.

But, as you have heard from the last two speakersit's funny,
we did not prepare our testimony in parallel, but I too, want to
draw your attention to the relationship of the NREN to the emerg-
ing national information infrastructure. And say that, while there
is a relationship, the two are not the same and that the sorting out
of private and public sector roles in the national information struc-
ture is a very, very important and broad task.

One thing that I would say as a useful metaphor is that the
NREN can and should serve as a test bed for network technologies
and applications that will serve many different communities.re-
search, education, etc. In particular, it will provide us many lessons
which we will apply in the full national information infrastructure.

We do hear a great deal of discussion in terms of the NII about
electronic superhighways, and I think while that it is a useful met-
aphor, it offers incomplete guidance for policy-makers to apply in
the context of the NREN and beyond. In addition to the super-
highways, as you yourself have suggested, Mr. Chairman, we can't
forget, in continuing the transportation metaphor, the on ramps,
the country roads, the two-lane avenues, and the side streets. All
of those are, and will be, part of the national information infra-
structure. I would suggest that there is a large issue in how we
make the last mile, the on ramps of the NII, how we make that
digital, and would suggest, following a comment from Mr. Boehlert,
that in this pre-fiber era, there is a lot to be done in leveraging the
existing private sector investments in copper and coaxial cable in
providing a digital last-mile access to the NREN and the national
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information infrastructure as we move towards full fiber network
eventually.

Let me now be specific and turn to the NREN itself and try to
be responsive to some specific means and methods of achieving the
goals of the NREN. There are three that I want to talk about. The
first is to broaden access by subsidizing users who need network
access but cannot afford it, such as primary and secondary schools
and public libraries. To support research into the development of
applications that achieve the goals outlined in the HPCC Act and
to make the networks easier to use. And third is to support re-
search in leading-edge, precompetitive network technologies,
gigabit networks, bearing in mind that there is a very sharp dis-
tinction to be made between today's production networks, that the
millions of people who are using the Internet today are involved
with, and the next generation of gigabit networks.

Increasing access to network resources, that is the first goal. It
has been said beforeand I want to echo my agreementthat
there are a great many institutionsprivate and secondary schools
and public librariesthat are still unserved. We think it would be
appropriate to subsidize and provide grants and funding for these
institutions to purchase network services from commercially avail-
able providers.

It is interesting how rapidly the technology is developing. When
the draft solicitation came out from the NSF, there was some dis-
cussion of wanting to get 155-megabit-per-second backbone. Well,
such a backbone is now commercially available from Sprint, and
services can be purchased without a cooperative agreement. In fact,
there is another emerging network from Metropolitan Fiber Sys-
tems that offers performance, which is equal to or better than the
existing NSFNET and is commercially available and less expensive.

The thrust of my comments goes to say: Don't fund the creation
of a new production backbone; instead, take the money and fund
end users in the research and education community who are not
currently connected to the network.

Also, we like the idea of network access points, or NAP's, as the
kind of train stations or airports or seaports. These critical inter-
connection points for the web of networks, some government, some
private, will constitute the NREN. NSF is to be commended for de-
signing a scheme which will allow multiple competing network pro-
viders to interconnect their separate networks into one inter-
connected network of networks.

There are issues about the operation and governance of the net-
work access points which I do not believe the NSF has yet ad-
dressed in a written statement. One attractive model that I would
put on the table would be that of an open consortium made up of
all network providers who seek to offer NREN services. These
would include regional networks, commercial Internet providers,
and Government agencies as equal members, who would set the
terms of NAP operation at share costs. Government would still,
however, have an important role in monitoring the fairness of
terms of access set for these NAP's.

I want to address very quickly the issue of acceptable use poli-
cies. Chairman Boucher deserves special recognition for his leader-
ship in House Resolution 5344, often referred to as the AUP bill,
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passed into law as part of the NASA Authorization Act for fiscal
year 1993. The bill opened the door for the relaxation and elimi-
nation of restrictive acceptable use policies. We think it would be
appropriate for the Committee to ask the NSF what its plans are
for moving forward and completing that process which you started.

In the area of applications, let me just say we absolutely support
the notion of government investment to support the development of
innovative new applications. Let us make sure that some of those
applications involve the direct delivery of services to individuals, as
well as delivery of services to institutions, and we would suggest
that legislation requiring specific reporting on the types of applica-
tions actually developed and the number of users served would be
very appropriate.

In summary, as you have said, Chairman Boucher, the NREN is
a major step on the road to the future information infrastructure
of the Nation. So far, the primary focus of federal efforts has been
to develop technology to enable high-speed networks. There is still
room for technological improvement, but we are at a time when the
commercial sector is showing great interest in making significant
investment in this area. Now is the time to redirect government
funds toward bringing more users on to these networks and to the
creation of applications which make the networks more accessible
to all users.

Thank you.
[The prepared statement of Mr. Kapor follows:]
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I. Introduction

Chairman Boucher and Members of the Committee:

I want to thank you for the opportunity to come before this committee again.

I am Mitchell Kapor, Chairman of the Board of the Electronic Frontier Foundation

(Ert). EFF is a non - profit, public interest organization whose public policy mission

is to insure that the new electronic highways emerging from the convergence of

telephone, cable, broadcast, and other communications technologies enhance free

speech and privacy rights, and are open and accessible to all segments of society. For

those of you who do not know me, I am also the principal developer of the Lotus 1-

2-3 spreadsheet program and served as the CEO of the Lotus Development

Corporation between 1982 and 1986.

You have asked me here to comment on the status of the implementation of

the National Research and Education Network, and to solicit comments for your

work on a new draft of the Information Infrastructure and Technology Act.1 I am

especially honored to be before this Committee today because I believe that your

work on High Performance Computer and Communication program2 is at a critical

juncture. This moment in the history of federally-funded computer networking is

so significant because it is a turning point in fundamental policy objectives. An

impressive array of basic network technology is now fully-developed and

commercially available, due in no small part to enlightened federal funding. Now,

as reflected in the HPCC Act, a new set of policy priorities has been added. The new

policy goal is to increase access to and usefulness of these network resources for

I Introduced in the 102nd Congress, Second Session as S. 2937. (hereinafter ETA)
2 Pub. L. No. 102-194. (hereinafter HPCCA)
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many users who have been left unserved by the current federal networking

programs.

In responding to your specific questions, I would like to start by addressing the

relationship between the WREN and the nation's telecommunications

infrastructure, as well as my view of the proper roles for government and the

private sector. Following these general remarks, I will have some specific

comments on the status of NREN implementation and the drafting of new

legislation in the area.

H. The NREN and the National Information Infrastructure

Action on the High Performance Computer and Communications Act should

be guided by the fact that the steps that this Committee takes with regard to the

National Research and Education Network are a critical part of the growth and

development of what many are now calling the National Information

Infrastructure. We do not believe that the National Information Infrastructure

should be expected to grow directly out of the NREN, or that the NREN is in any

sense the first step toward the National Information Infrastructure. As it develops,

the National Information Infrastructure will be composed of numerous networks,

operating with many different kinds of transmission technologies, and all serving

different communities of users. The public policy challerle in the development of

the National Information Infrastructure is to ensure that it:

is widely accessible and affordable;

is governed by fundamental constitutional principles of free speech and

privacy; and,

meets the needs of all segment of the population.

2



72

Electronic Frontier Foundation

By acting as a testbed for network technologies and applications, we believe, along

with many on this Committee, that the NREN can play an important role in

shaping the development of the National Information Infrastructure.

In recent public discussions of the changing US and global communications

environment, many have spoken of the need for an "electronic superhighway" or a

"fiber optic data highway."3 These metaphors suggest a need for ever-higher speed

networks to carry vast amount of data across the country. The need for very high

speed data transfer is no doubt important, especially to the academic community.

Yet this metaphor offers incomplete guidance for policy-makers who are working to

have the NREN achieve its goals.

In addition to the need for data superhighways, we must not forget to

continue the transportation metaphor all of the on ramps, the county roads, the

two lane avenues, the side streets, and even drive ways. A superhighway system,

after all, would be useless without the connecting roads, streets, and all of the low-

speed parts of the transportation system which feed into our fastest highways. In

fact, I would submit that we have done a good job of building data superhighways

already. The real problem is that we do not have sufficient access roads.4 It is to this

task what I call building the "digital last mile" to which policy makers should

pay special attention.

As a basis for going forward, we should have some fundamental agreement

on the proper roles for the public sector and the private sector in the development

3 Markoff, iligkflogihejae=jafiagyWglikag, N.Y. 71v g, Ian. 24, 1993, S3
(Business), at 1.

4 Very high speed packet network services are now commercially available.
Moreover the installed base of fiber optic cable as of 1991 was over The US. instalkd
base of fiber in 1991 was 11.88 million fiber-kilometers. Of that amount, 60% is found in
US. interoffice networks, and.the balance is deployed in the local loop.
Approximately 36% of worldwide fiber is installed in US. telecom networks. See
William J. Cadogan, 'Fiber for the Information Age," Lightwaye, December 1992, p. 42.
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of this evolving infrastructure. Government funding has done much to advance

the development and commercialization of high-speed packet network technologies

the superhighways. Now that the basic network services are commercially

available, government's role with respect to the NREN should shift to :

1. Subsidizing those users who need network access but cannot afford it, such

as primary and secondary schools, and public libraries;

2. Support research into the development of applications that achieve the

goals outlined in the HFCC Act and make networks easier to use; and

3. Supporting research in leading-edge, pre-competitive network

technologies.

Beyond the NREN, the job of building the access roads is substantial and

probably beyond the reasonable financial reach of the federal government alone.

Here the public switched
telephone network as well as other.privately-owned

communications networks will have to play a leading role. Government may well

have to subsidize access to these services for certain targetted uses, but the services

themselves would, in most cases, be provided by the private sector. Because of this

interdependence of government and private effort, active coordination between this

Committee and those in both houses of Congress which are active in the

telecommunications field will be increasingly important.

NREN Implementation: Strive to Increase Access to Network

Resources

A watershed has been reached in the development of underlying technology,

a key goal of the first stage of the government's funding. The sign of this is that
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very high speed packet network services are available from a number of commercial
network providers. Now the challenge is shifting. In addition to pushing the
leading edge of technology, the Committee has set for itself the task of making the
network services more useful and accessible to users beyond the research and higher
education community. The job of meeting both the existing needs of current users,
and continuing to expand the networks reach will be difficult. Butwe believe that
by maintaining a view of the NREN as a test-bed, and making service to particular
communities a dear priority, the overall program goals can be met.

Particularly when considered in conjunction with the proposed Information
Infrastructure and Technology Act, the NREN has as one of its core purposes to
stimulate the development and wider accessibility of network resources for new
communities of users. The original High Performance Computer and
Communications Act has as one of its purposes to "expand the number of

researchers, educators, and students with training in high performance
computing."5 and to "promote the inclusion of high-performance computing into
educational institutions at all levels."6 The proposed Information Infrastructure
and Technology Act also identifies the need to reach all levels of the educational
community, primary and secondary schools as well as universities, in order to
"improve education at all levels."?

We are very pleased by the general direction in which the National Science
Foundation seems to be following in its implementation of the Interim Interagency
NREN In order to promote broad access to Internet and NREN resources, we
propose that this Committee keep the following suggestions in mind as part of the
ongoing oversight of the NSF's NREN implementation.

5 HPCCA. §3(IXA) (emphasis added)
6 HPCCA, 63(1)(H) (emphasis added)
7 IITA, 52(bXIXA)
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A. Redirect funds from backbone contract to end-user institutions

Federal funding of the high speed packet networking technology that is the

basis of today's Internet and NSFNET has been fantastically successful. Yet because

of technological and financial constraints, the service has been limited to a narrow

class of users: namely, those in the elite research and education communities. To

expand access to currently underserved users, part of the HPCC program should be

devoted to funding users who could not otherwise afford access to the NREN.

In order to target scarce public resources, NREN funding guidelines should

distinguish between commercially available network technologies and those that

are still in the research and development stages. In addition to the existence of the

Internet itself, the success and rapid commercialization of other high performance

network technologies testifies to the advanced state of the art of these services. In

fact, today it is possible to purchase "off the shelf', 155 megabits per second network

service from a major, commercial communications service providers. The original

NSF Interim Interagency NREN solicitation set that data rate as the target for the

first phase of the new NREN. Since the service can be purchased commercially,

there is no reason for the government to enter into a special cooperative agreement

with any one network provider or providers, as the original IINTREN very high

speed backbone solicitation envisioned.

Funds allocated for work on advanced network engineering should be

targeted exclusively to the development of high-speed gigabit networking

technology. An important part of the NREN will be an experimental, high-speed

research network which is capable of sending data many times faster than the

current NSFNET. But this new research network should net be confused with the

existing "production" network now called the NSFNET. Users who depend on the

6
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Internet for routine work should not have the reliability of their services

compromised by the inevitable vagaries of a research network under development.

The research network should certainly be interconnected with the production

network, but their operation and funding should be kept as separate as possible.

Any subsidy that is necessary to enable users to have access to the

"production" network should be given directly to user-institutions, not to network

carriers. Internet connectivity is a commodity service. Users should purchase it on

the open market, with support from government grants where necessary.

Subsidy that flows directly to users will help ensure that the NRENT program

is in fact meeting its goal of increasing network connectivity for the education

community. Though many higher education institutions and a small number of

primary and secondary schools have Internet access, many smaller colleges and

universities, and the vast majority of primary schools and high schools, are still

unserved. A program structured around direct funding will help target and

leverage federal resources to bring these currently unserved institutions onto the

network.

B. Ensure Openness in NAP design and Governance

In its draft Interim Interagency NREN solicitation, the National Science

Foundation has called for the creation of Network Access Points (NAPS). The NAPs

are the point of interconnection for all network service providers who seek to offer

nationwide NREN/Internet service. The NSF is to be commended for designing a

scheme wtdch allows multiple, competing network providers to interconnect their

separate networks into one, interconnected network of networks that can seamlessly

link users around the country and around the world.

SO
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Much like seaports, airports, or train stations, NAPs will be critical

interconnection points for the growing volume of data on the NREN. Therefore,

open, affordable access, which ensures a level playing field for all participants, is

critical.

To ensure continued diversity in Internet access, it is essential that these

NAPs be open to all carriers and to all types of traffic. To meet this goal, the

governance rules and operating structure must be carefully monitored by the

Foundation and this Committee. One attractive model for NAP operation and

governance would be an open consortium made up of all network providers who

seek to offer NREN services. Regional networks, commercial Internet providers,

and government agencies could all be equal members of a consortium which would

set the terms of NAP operation and share costs on an equitable basis. Since it would

be in the interest of all members to have the NAPs operate reliably, a consortium

might be an attractive vehicle. Moreover, this would relieve the NSF of

burdensome management responsibility. The government would still, however,

have an important role in monitoring the fairness of the terms of access set for the

NAPs.

The number of NAPs ultimately sponsored, as well as the final terms of

interconnection should be chosen to enable a significant number of network

providers to compete in the market for NREN services. On the assumption that

each network provider would be required to connect to each NAP in the country, a

smaller number of NAPs would reduce the barriers to entry for smaller network

providers. A NAP structure the leads to an oiigopolistic market structure would be

undesirable because of its likely failure to provide users with choice and

competitively priced services. Since the structure of this market is still quite

dynamic, adjustments in the NAP structure may become necessary in the future if

severe market distortions arise.

8
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C. Encourage Full Participation in NAPs by Government,

Education, and Private Sector

The adoption of NAPs as the standard Internet interconnection points is a

desirable goal and can be encouraged by properly targeting federal funds. Any

federal dollars given to institutions for the purpose of enabling those institutions to

purchase Intemet/NREN access can be given with the requirement that the

institution purchase network connectivity from a service provider which is

connected to the federally-sponsored Network Access Points.

D. Eliminate AUP: Finish the job started last year

Chairman Boucher deserves special recognition for his leadership in drafting

House Resolution 5344, often referred to as the "AUP Bill," which passed into law as

part of the National Aeronautics and Space Administration Authorization Act,

Fiscal Year 1993.8 This measure will enable the National Science Foundation to take

steps to allow the NSFNET, the Interim Interagency NREN, and the Internet as a

whole, to realize its full potential as an advanced information infrastructure. As

this Committee knows, a relaxed AUP is important to make more information

resources available on the network. Only through the elimination of restrictive

"Acceptable Use Policies" will the network services supported by the National

Science Foundation realize the goals outlined in High Performance Computing Act

of 1991. Now, this Committee should ask why the NSF has not yet acted to finally

eliminate this rule.

8 Pub. L No. 102-588
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E. Provide Mechanisms for Protecting Privacy and Security of

Information on the Network

As the NREN and the Internet as a whole is more widely used and relied on,

privacy and security must become policy priorities.9 A key to both security and

privacy for digital network systems is robust encryption technology. Such

technology is already available in the form of public key encryption systems.

Unfortunately, both federal law enforcement and intelligence-gathering agencies

have created a number of serious roadblocks including export control laws and

attempts to require network service providers to "dumb down" their network

security to the wide-spread use and adoption of this encryption technology.10

Until these policies are changed, real security and privacy will be difficult to achieve.

Even with the necessary technology, a clear set of privacy principles must be adopted

in order to assure that the constitutional rights of network users are protected.

W. Information Infrastructure and Technology Act
Recommendations

Just as federal funding for underlying network transport technologies was

essential to promote the development of network hardware and operating systems,

federal stimulus for applications development can play an important role in

9 I-IPCCA, §101(a){2XIX1)
10 The Office of Defense Trade Controls in the State Department controls the

export of data encryption software which is included on the US. Munitions List in the
International Traffic in Arms Regulations (22 CFR Parts 120-130, 'mow as ITAR).
During the 102nd Congress. the Federal Bureau of Investigation issued its Digital
Telephony Proposal, which would require communications firms b reduce the overall
level of security in their networks in order b facilitate law enforcement wiretapping
efforts.

10
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encouraging the creation of innovative applications which make the network easier

to use and which enable new communities of users to take advantage of network

resources. Legislation should carefully target categories of applications. The NREN

is an ideal testbed for developing new applications, especially for the library and

education communities, whose needs are less likely to be satisfactorily addressed by

the private sector. But to fulfill its testbed role, the NREN must reach a sufficient

number of users, who can then serve as narticipants in the various applications

experiments that are conducted. Without a sufficiently broad reach, the NREN will

fail in its mission to be a prototype for services that enable exchange of information

"among all citizens and residents of the US."

We would suggest that the following priorities be establishing in any new

version of the Information Infrastructure and Technology Act.

A. Support applications that bring new users and uses to the network

The NREN offers a unique opportunity for the development of new

applications. If properly designed, an educational application developed at a school

in Virginia can be used, tested and refined by network users all around the country,

provided the network has a sufficiently broad reach. The best results will be

achieved in the end if government can support many diverse experiments and see

which work well. In a network environment, the successful prototypes will

propagate quickly. As an example, the proposed Information Infrastructure and

Technology Act calls for the creation of digital libraries over the NREN.11 At

present, however, very few local, public libraries have full access to the Internet, and

would thus be unable to participat e, as users, in the digital library experiments. The

11 RCA, gob)
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results of the experiments, then would be application programs that only meet the

needs of the advanced research and university libraries that are already on Internet.

To achieve the broad goals of the legislation before this Committee, it is important

to involve a diverse community of users in the NREN.

B. Applications should contribute to fundamental domestic policy
goals: health, education, and competitiveness

As written, the Information Infrastructure and Technology Act from last

session identifies important areas of concern such as health care services and

educational tools as the intended beneficiaries of applications research. While this

Committee should certainly leave implementing agencies freedom to select the

most promising applications possible, new legislation ought to target at least some

portion of the research efforts to applications that involve the delivery of direct

services to individuals. To ensure accountability and make future oversight efforts

more effective, any legislation should require specific reporting on types of

applications actually developed and numbers of users served.

C. Applications must address the needs of people with disabilities in
the initial design phases.

Chairman Boucher has said that the NREN will lead to "and infrastructure

serving the needs of all sectors of society-12 To realize this goal, the needs of people

with disabilities should be taken into account in the early stages of application

design process. Computer and communications technologies have tremendous

potential for meeting the special needs of people with disabilities. But to do so,

concerted efforts must be made throughout the design process. This Committee can

12 138 Cong. Rec. E1734.
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ensure an inclusive design process by recognizing this need in legislation that it

drafts.

V. General Goal: Promote Access to Emerging National Public
Network: The new public forum

As Chairman Boucher said last year, "the NREN is a major step on the road

to the future information infrastructure of the Nation."13 It is not, the entire

infrastructure itself, nor should it become that. By managing the NREN as a

resource with the broadest possible accessibility to the research and education

communities, and by supporting research into the development of critical new

applications, the NREN can be a model for networked information services which

benefit many critical segments of society. But to achieve these broad benefits, it will

be necessary to broaden the traditional focus of the HPC program.

The goal of developing technology to enable high speed networks has been

the primary focus of the federal efforts until now. While there is always room for

technological improvement, the commercial sector is showing great interest and

making significant investment in this area. Now is the time to redirect government

funds toward bringing more users onto these networks and to the creation of

applications which make the networks more accessible from these users.

For more information contact:

Daniel J. Weitzner
Senior Staff Counsel
Electronic Frontier Foundation
666 Pennsylvania Ave, SE
Washingem, DC 20003
202-544-3077
Internet email: djw@eff.org

13 138 Cong. Rec. H5342 0 une 29, 1992X102nd Cong, 2nd Sess).
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Mr. BOUCHER Thank you very much, Mr. Kapor, and the Sub-
committee expresses its thanks to all of the witnesses who have
testified on this first panel for their thought-provoking comments
and their recommendations for the direction that should be taken
with respect to the NSFNET and ultimately the National Research
and Education Network.

Let me ask each of you if you would comment on the general di-
rection that the NSF is takmg with the recompetition and its fu-
ture plans for the NSFNET by essentially restricting in the future
the use of the NSF backbone to those who need that very high ca-
pacity and then, in effect, relegating the othersmeaning the low-
end users, those who do not require a very high capacityto the
purchase of network services from the regionals and/or from com-
mercial networks. What do you think the implications of that policy
generally are?

And I would ask specifically whether, since it entails the neces-
sity of some reduced level of subsidy to the regional networks and
an increasing reduction in that subsidy over time, that there may
be some risk of some of the regional networks disappearing, with
the effect that some institutions might then be left without access
to network services. Is that a legitimate concern? Are there other
concerns that we should be aware of with respect to this general
policy, and what do you think about that policy in the broad sense?

Mr. Kapor, you seem to be ready to answer. What is your re-
sponse?

Mr. KAPOR. In general, we think that NSF is taking exactly the
right approach. As far as the production Internet goes, the phasing
out of an NSFNET-funded backbone is exactly the right direction
because there are multiple, competitive, commercial providers that
are prepared to offer connectivity.

We think that subsidies to the regional networks should be
phased out as quickly as possible without disrupting the
connectivity of the network; perhaps on the order of a year should
be sufficient. We think that the :-;sk of a balkanization of the net-
work resulting form the end of government subsidization to re-
gional networks is actually very low.

There may be some regional networks which cannot meet the
challenge of transforming themselves into unsubsidized providers.
There are many regional networks that will do just fine. In any
event, there is such healthy and robust private sector competition
that I believe the result will be a higher level of service at lower
costa from a competitive marketplace. That means that institutions
in all areas will be offered multiple ways of purchasing
connectivity.

Mr. BOUCHER. Dr. Heterick, do you care to respond on behalf of
the education community with respect to the potential that some
of your constituents might be left either without service or with a
diminished level of service?

Dr. HETERICK. Well, I think I would reiterate a point I made in
my opening comments, that it seems to us that the question of ac-
cess is critically important, and there are many unnerved and un-
derserved facets of both primary, secondary, and higher education
that we think should be an important thrust of future legislation
and NSF activities, certainly consistent with the budget they have.
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In that sense, actions that are taken that tend to defer the possi-
bility of increased access don't seem to us to be in the best interest.

Mr. BOUCHER. Do you think this policy is going to decrease ac-
cess, or are you genuinely concerned about that as a real potential?

Dr. HETERICK. Congressman, the information I have on NSF's
point of view on this is very third hand at the moment, and one
of the problems that I think we have had is the lack of formal
statements delivered in general public fora where people could
have better ideas of what they have in mind.

Mr. BOUCHER. Well, let me pursue that response, and I would
like Mr. Kapor and Mr. Klingenstein in particular to join in this
discussion. Is the NSF appropriately soliciting public comment with
regard to its plans for the recompetition and the general shift in
its anticipated usage of the backbone, its general plans for the re-
quirement that users not needing that high capacity purchase
connectivity from commercial providers? Is the NSF appropriately
soliciting comments?

Tell me about the structure that the NSF has set up in order to
get advice from the people who will be affected by these decisions.

Dr. HETERICK. We have always found NSF to be extremely open
and desirous of input from the community. I think the issue that
I am speaking to here is that, having received it now, we would
like a more formal statement of what their position is in time to
have a chance to react to it.

Mr. BOUCHER. So you think some additional presentation from
the NSF to the interested community of what its intentions are and
what their anticipated consequences of that decision being imple-
mented will be would be useful to you.

Dr. HETERICK. We think that would be extraordinarily helpful.
Mr. BOUCHER. All right.
Dr. Klingenstein.
Dr. KLINGENSTEIN. Chairman Boucher, I would concur that the

NSF has done a wonderful job of inviting participation for the first
round of the solicitation and that the revised solicitation appears
to be much strengthened.

With regard to the VBNS, it is my sense, wearing my campus-
based hat, that there is as much need for high-speed band width
to the campus as there may be between supercomputing centers. It
is the physicists and chemists on my campus who want to fly
through their data sets, as they say, that will need high-speed
band widths.

I'm a little skeptical of the ability of NSF to handle the number
of requests and the volume of funds necessary to support high-
speed band widths to the desktop of the research community.

With regard to the long-term life of regional networks, I think re-
gional networks, in general, are prepared to go out of business if
they need to. I think their primary concern is to support the public
sector networking. If they are going to be phased out in an eco-
nomic marketplace, so be it, but Congress has to ensure that the
good works being done currently by the midlevels are perpetuated,
that there are agents of change working slowly, carefully, with
K-12, with libraries, to bring them on to the network.

I would suggest that the phase-out for the subsidies may need
to be longer than what Mr. Kapor suggested. That seems a bit pre-
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cipitous, but I think the writing is on the wall and we are prepared
to live or die in the economic environment but that the government
needs to ensure that the good works continue.

Mr. BOUCHER. Two questions to you. First of all, do you think
that the NSF has been appropriately open to comments from your
constituents as the recompetition has been structured andyour
response to that first.

Dr. KLINGENSTEIN. Yes, I do. I think that we held a workshop
in early July in Boston that NSF sponsored, and it was a very pro-
ductive meeting, and the input came back to NSF, and we saw a
presentation two weeks ago in Denver that seemed to show that
NSF was modifying the solicitation significantly.

Mr. BOUCHER. And do you agree with Dr. Heterick that some
more formal presentation of intentions now be presented from the
NSF?

Dr. KLINGENSTEIN. It wouldn't be negative, but the clock is tick-
ing on all this, and there is the need to get on with business at
the same time.

Mr. BOUCHER. Okay. The other question, and the more sub-
stantive one, that I have of you is, as a representative of the re-
gional networks, do you think that there is any substantial risk
that with the movement on to the backbone of just the high end
uses and with people otherwise who don't require that high capac-
ity being required to purchase connectivity to the network, to the
Internet, that there will be an adverse effect on the regionals that
might, in fact, cause some of the regionals to fail and then leave
institutions without access to network services at all? Is that a le-
gitimate concern? Is there any real potential for that?

Dr. KLINGENSTEIN. I think it is a real concern, especially in the
far west and the mountain areas where the distances between in-
stitutions is significant. In Westnet, over 50 percent of our costs go
to purchasing circuits from inter-exchange carriers.

I would prefer to see a commitment by the Federal Government
to establish a point of presence in every state and then, from that
point of presence, networking fan out. That state orientation was
in the onginal NREN legislation, and I do not see it in the current
formulation.

Mr. BOUCHER. Would you present to us a more formal presen-
tation or proposal with regard to having a point of presence in
every state and amplify that into any other suggestions that you
have for ways that we could assure that as this trend continues,
that the regional networks are not disadvantaged and that we don't
run the risk of leaving some institutions out in remote areas with-
out access to network services, so just a more formal presentation
of that proposal.

And I'm not suggesting you do it right now, but that you submit
it to us in writing, and then we can talk with you and perhaps
have you back at another hearing later to discuss it in greater de-
tail.

Dr. KLINGENSTEIN. Surely.
Mr. BOUCHER. I do have a response that I want to make to Mr.

Tauke for his provocative question about the extent to which the
Federal Government ought to be involved in operating a network,
but I'm going to defer that until we have an opportunity for other
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Members of the Subcommittee to propound their questions and
make their comments.

So this time having expired, I'm pleased to recognize Mr. Boeh-
lert.

Mr. BOEHLERT. Thank you, Mr. Chairman.
Mr. Tauke, I'd like you to briefly describe, if you will, the

NYNET program that I mentioned in my opening statement. It is
quite exciting, and I think we would like to hear more about it.

Mr. TAUKE. The program that you described is a project in which
NYNEX is involved. It is a project which hooks many of the re-
search and educational institutions in New York State, and it is a
project which we believe exemplifies the kind of advanced deploy-
ment of technology that can come from a partnership in the private
sector, industry, as well as the public sector. We believe that this
kind of investment is the right kind of investment for the Govern-
ment, and we believe that it is an investment which will improve
the quality of education for those involved and help with research.

Mr. BOEHLERT. You really haven't publicly announced this yet,
have you? When does NYNEX plan to do so? I mean you can't get
much more public than this forum.

Mr. TAUKE. I think the announcement has beenI guess we
haven't publicly announced it, Sherry.

Mr. BOEHLERT. I guess we just did. [Laughter.]
When NSF establishes a so-called production network, will

NYNEX and the other regional Bell operating companies be able to
participate in the provision of that network?

Mr. TAUKE. First of all, I think it is important in this response
in part to the comments that were made in response to the chair-
man's questionsit's important that we have some kind of distinc-
tion between what we call experimental networks and production
networks. We believe that where there is technology that is experi-
mental, that it is appropriate for the Federal Government to fund
networks, or where the networks are key to the carrying out of ex-
perimental technology that the Government has a role to play in
funding.

We think, however, once the technology has evolved to a point
where it is being commercially deployed, that then there is no need
for Government funding, and that is what we call production net-
works.

Now generally speaking, when we get to the stage of production
networks there is a role to play for NYNEX, the other regional Bell
operating companies, and local exchange carriers, as well as the
commercial long-distance carriers.

However, due to a number of the restrictions that are contained
in the law at the current time, including the restriction on cable/
telco cross-ownership, the modification of final judgment restriction
on long-distance carriage by the regional Bell operating companies,
we are restricted in the way in which we can offer services to end
users via the production networks.

We think that as part of a broader policy, not directly relating
to what you do with this legislation but as part of a broader policy,
it would be useful to the development of the Nation's infrastructure
if some of those restrictions were lifted.
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Mr. BOUCHER. One other question of you, Mr. Tauke. What is
your opinion about a Government subsidy being given directly to
the NSF backbone network versus the users of the network?

Mr. TAUKE. If when we talk about a backbone we are talking
about what we refer to as an experimental network, we think that
then a Government subsidy, if you will, is appropriate. But gen-
erally the Government should not be trying to subsidize networks.
Instead, the Government should be attempting to subsidize those
users who may not be able to afford the networks and provide as-
sistance to the development of applications to get access to the net-
works.

I think you are hearing that pretty much from everybody on the
panel. Everybody is suggesting to you that there is a real need to
give assistance to users so that they can gain access to the high-
ways, the information highways, that are already out there, and
there are two forms for that assistance. One is direct subsidy so
they can pay their bills; the other is assistance in the development
of applications.

Mr. BOEHLERT. Thank you. And I think I am hearing the same
message from all on that one, and I do appreciate the manner in
which you are presenting your responses to my questions, because
I'm a non-tekkie myself. 'Vie have gone from the preppie era to the
yuppie era, and I guess there are some others of us that are non-
tekkies.

And a little lesson on how you get to be a senior member of the
Science Committee: Eleven years ago, I came to Washington, D.C.,
with a lot of enthusiasm and submitted to my resume, and the
lords of the back room looked at the resume and they said, "This
guy Boehlert, the last science course he took was high school phys-
ics, and he got a C; he's a natural for the Science and Technology
Committee," and that's why I'm here; that's the way Congress
works. [Laughter.]

Dr. Heterick, you recommend that significantly greater resources
be directed to support the cost of connection of schools and libraries
to the network, If total funding for the network does not increase
and we are going to do our level best to see that it doeswould
this remain your first priority?

Dr, HETERICK. Yes, Congressman, it would, and let me suggest
that, as I think Dr. Klingenstein mentioned here, the critical issue
here is to draw the States into this process. Primary and secondary
education, a major portion of public library initiatives, are really
State activities and State-funded operations, and one of the things
that we are looking for is a significantly broadened access that
brings all of these communities into this process, and while it
brings greater communities in, it also brings in other sources of
funding other than perpetuating Federal subsidies for individuals
to use the network.

Mr. BOEHLERT. Thank you very much.
Mr. Kapor, we all want to see our schools and labs and libraries

linked together. I think that is a high priority with all of us. Do
you see any tension between the desire to rapidly establish such a
network and the desire to push the envelope by investing more in
network R&D? Is there a danger in moving too fast in a given tech-
nology?
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Mr. KAPOR. I wish I could claim I was a non-technologist, but I
can't. There is always risk when you have rapidly moving tech-
nology, which is the case in networking, but that is just a fun-
damental, it's a given. There is no circumstance I can imagine in
which we don't confront the consequences of rapidly evolving tech-
nology. So what I think we have to do is, we have to manage risk
down, and one way that it can be done is to be very clear in estab-
lishing agreement that there are these different levels of
networking.

There are production networks that are really offering commod-
ity services; there are precompetitive technologies in their initial
deployment; and then there is pure research; and we need to have,
I think, a different funding regime for each one, from moving to-
wards no subsidization for things which are commodity services to
the traditional role of funding pure research.

The way you manage the risk down is to know when a tech-
nology is ready to move from one stage to the next so you have an
orderly transition with some advanced planning, and I think that
is possible to do if there is a consensus among all the stakeholders
that this is the regime that we'll have.

That way, if people know that three years or five years down the
road gigabit networks are going to be out of their teat beds and
ready for deployment, there can be a strategy for reducing the Gov-
ernment involvement as that moves into more of a production net-
work, and I think we are learning enough to begin to be able to
manage that process, and that would be the way I think we should
go.

Mr. BOEHLERT. Thank you very much.
You know, I think all of you can help us. You have all had kind

words to say about NSF, and its an enthusiasm I share because I
think that agency does an outstanding job and we have been prop-
erly giving more resources to NSF. That is the good news. The bad
news is, we are losing the administrator, the director. He is leaving
to go back to academia, the University of California, I believe. So
if you have any suggestions, send them down to the White House.
We need somebody to keep up with what Mr. Bloch did and Dr.
Massey has been doing at NSF, because I think it is a great na-
tional resource that is underappreciated.

That's all for now, Mr. Chairman. I'll come back a little bit later.
Mr. BOUCHER. Thank you very much, Mr. Boehlert.
The gentleman from Alabama, Mr. Browder.
Mr. BROWDER. Mr. Chairman, I'm going to yield to you so you

can get on with those questions that you are interested in, and also
I see that you have been scribbling down some more, so I'll yield
my time back to you.

Mr. BOUCHER. Thank you very much, Mr. Browder. I appreciate
your generosity.

The gentleman from Minnesota, Mr. Minge.
Mr. MENGE. I also will yield my time and participate by listening

to your questions.
Mr. BOUCHER. Thank you.
Let me say to my friend, Tom Tauke, that I appreciate his

thoughtful comments and recommendations here this morning, and
I understand the concern that the local exchange carriers through-
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out the country have a potential competition from the Federal Gov-
ernment through the National Research and Education Network.

Let me offer as best as I can the assurance that it is certainly
not the intention of those advancing the high-performance comput-
ing and national networking program to offer commercial competi-
tion to telephone companies. The idea is that the highest capacity
which is in excess of that offered by the commercial providers
would be offered by the Federal Government and would znnfinue
to be offered by the Federal Government until such point in time
as the commercial providers reach that level of ability, and when
they do the federal role would diminish and evaporate in that par-
ticular area.

So I think the intent is as you have suggested that it should be,
not that on an ongoing basis the Federal Government provide this
service when exactly the same kind of service is at that time avail-
able from the private sector. If you have any comments or sugges-
tions beyond that, I would welcome it.

Mr. TAuKE. First of all, Mr. Chairman, we appreciate your clarity
in outlining what you believe the goal of the program should be.
That has been most helpful. I think it is fair to say that from time
to time there has been a misunderstanding of what the intent of
Congress is in the program and some uncertainty, as I alluded to
in my testimony, about what the intent is.

The processes used by the National Science Foundation, which
you alluded to in other questions to other people on the panel, have
allowed for a lot of openness, and they have been very good in that
respect. I would say as just one outsider looking in, however, it ap-
pears as if there is some uncertainty sometimes about the direction
of policy adopted by the National Science Foundation, and the proc-
esses are not as formalized as we often have in government. In
many ways that is good, given the nature of this enterprise, but I
think from time to time it creates uncertainty.

Right now, we are in a period of some uncertainty. We think we
are supportive of the directior in which the NSF is going, as sev-
eral of the panel members alluded to, but we too aren't quite cer-
tain exactly if our understanding is the same as the direction and
the policy that the NSF is going to finally pursue.

The last point I would make is that this is getting to be a bigger
deal, you know. It started off as kind of a modest little enterprise,
and it potentially could become a much bigger enterprise, especially
when we begin talking about hooking up the elementary schools,
the health care providers, and others throughout the Nation.

There is a need for greater clarity as to what the role of govern-
ment should and should not be. That is why we have offered as a
framework for establishing that clarity the differentiation between
experimental and production networks, trying to give some thought
as to where the funds should flow.

We think that what we are saying is in sync with what you are
saying, and we applaud you for your leadership on this issue, and
we certainly don't claim to have all the answers on it, but we are
trying to be useful in this process so that we do draw the lines.
And the bottom line is, of course, we don't like government-sub-
sidized competition, but at the same time, we recognize that there
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is a role for government to play and we want to work with you in
developing that proper role.

Mr. BoucHER. Let me offer our full cooperation in that effort and
suggest to you that we intend to process a second iteration of the
high-performance computing legislationcall it Son of HPGdur-
ing the course of this Congress, and so there will be a legislative
vehicle within which to provide the level of clarification which you
suggest is currently absent.

Why don't you propose some amendments to us that, in your
view, would establish that level of clarity. I think it would be help-
ful to us to have those recommendations, and we will keep the
record of this proceeding open until we receive that from you. So
if you could do that, that would be, I think, a step in the right di-
rection.

Mr. TAUKE. We would be delighted to do so. To which bill should
we t:.se as a base when attempting to propose amendments?

Mr. BOUCHER. You will have a bill very shortly that you can use
as a base. We intend to introduce legislation that will provide for
the applications of networking technologies that were first sug-
gested in the bill introduced in the last Congress upon which no
action was taken, that would be the legislation to which amend-
ments could be made.

I have read over section 102 of the High Performance Computing
Act, and to my interpretation it is very clear that the Federal Gov-
ernment would not be involved in competition with commercial pro-
viders, but it never hurts to clarify our intent to the satisfaction
of all parties concerned, and we will make every effort to do that.

Mr. TAUKE. Mr. Chairman, if I might just observe, you know, if
you go around and talk to people on the campuses of the Nation,
I'm sure you will find, as I haveand you don't even have to go
to campuses, you can go to other places--that people use Internet
now for a whole variety of commercial uses.

I talked a few weeks ago to a student who happened to attend
a university in this Nation who had a boyfriend who happened to
be attending an institution over in Europe for a year. They spent
the entire day hooked up via Internet working on research papers
but also with their mailbox on the screen exchanging notes, E-mail,
nice communication. But that we do not believe is appropriate com-
munication that should command government subsidies. That we
see is commercial communication that should be part of the com-
mercial network.

Mr. BOUCHER. Could I just say on that point, I think everyone
would agree, and the direction in which the NSF is moving now is
to restrict the use of its subsidies and its high-speed backbone to
those users who require that high capacity, and for things like E-
mail and other lower-end uses there would be an expectation under
the NSFs current direction that those services be purchased from
commercial providers.

So I would gather that your industry would then endorse that di-
rection of the NSF which I think meets your objectives.

Mr. TAUKE. We do support that direction, and I only raise this
example, Mr. Chairman, so you understand why the concerns have
arisen. It isn't because of anything that you have said or because
we disagree with the directions of the NSF, it's because there have



been other visions of this network that are different from yours and
because of some things that are happening in the real world today
which we think are being addressed by the NSF.

Mr. BOUCHER. Okay. Well, it's a thoughtful discussion, and we
will look forward to your specific recommendations on how we can
clarify that intent.

Let me ask finally this panel to comment on the activities that
the Administration has taken to date to implement the High Per-
formance Computing Initiative. There is a confederation of agencies
that are working under the guidance and coordination of the Office
of Science and Technology Policy. Tell us, if you will, how effective
those steps have been and whether those activities are in conform-
ance with the objectives of the HPC legislation.

Any volunteers?
Dr. Heterick.
Dr. HETERICK. Thank you, Mr. Chairman.
I think we have the perception that OSTP has attempted to

bring some coordination to federal agency activities, but I would
have the observation that there are many federal agencies who do
not participate in that coordinated effort.

Mr. BOUCFIER. Which ones should be participating that presently
are not?

Dr. HETERICK. Well, I think you will find that many sectors
while someone from the Department of Agriculture, for instance, is
on the FNC, I think you will find many areas within Agriculture
are not actively participating. The Department of Education, I
think, is another place where you don't have active participation in
NREN activities, and I don't knowthat may be a consequence of
the agency choices rather than the coordination effort, but certainly
there are issues that extend well beyond federal agencies, and it
is not clear to us how OSTP provides that kind of effective coordi-
nation to institutions of higher education, public libraries, primary
and secondary schools, all of which are envisioned as participants
in the NREN activity.

Mr. BOUCHER. Are you suggesting that some affirmative outreach
on the part of OSTP might be appropriate to try to enlist more par-
ticipation, more advice, as this process goes forward?

Dr. HETERICK. Absolutely, and I think you would find that
EDUCOM, CSPP, other organizations, have suggested that maybe
a national commission or something of that nature might be a way
to approach this problem and understand the coordination of a na-
tional rather than a federal activity.

Mr. BOUCHER. Has EDUCOM shared these comments with
OSTP, or is this the first time that you have talked about your con-
cern that appropriate coordination is not being provided and appro-
priate advice not being received?

Dr. HETERICK. The results of the workshop I mentioned in my
testimony were shared with OSTP late last year.

Mr. BOUCHER. And those comments were a part of that work-
shop?

Dr. HETERICK. Yes, sir.
Mr. BOUCHER. Any other comments with regard to that?
Dr. Klingenstein.
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Dr. KLINGENSTEIN. Mr. Chairman, first of all, sitting on the Fed-
eral Networking Council Advisory Committee, I would suggest that
that group was very slow to convene and that the issues presented
to the FNCAC were initially not of substance. I think there has
been a shift over the last few months, and I think that there is a
more sincere effort by the FNC to use its advisory mechanism.

I would also concur that there are some federal agencies who are
not full participants. I guess I v.uuld identify the Department of
Education as a critical agency, especially for K-12. I think there
is a number of good experiments being conducted at this point
through the Education and Human Resources Directorate inside
NSF. The results of those experiments must be disseminated and
utilized by the Department of Education in formulating an ap-
proach to linking K-12.

As profound an effect as the network has had on higher edu-
cation, I think it will ultimately have more of an effect on K-12.

Mr. BOUCHER. Thank you.
Mr. !Capon
Mr. KAPOR. Yes. I have two points. The first is, it might well be

appropriate to establish a policy which direct agencies to purchase
services on production networks where appropriate as opposed to
undertake the construction of new, duplicative facilities. We have
seen a tendency from time to time for different agencies to want
to go their own way, and perhaps the technologies are at a state
of maturity where their needs really can be met with off-the-shelf
technology but they may need a nudge in coordination.

And the second is, if we do go forward, as I hope we will, with
a scheme for these network access points which the NSF has pro-
posed, it might also be very appropriate to obtain the voluntary
and cooperative participation of the other agencies in agreeing to
connect to these network access points with the understanding that
that doesn't mean they necessarily interconnect with every single
other network that is connected there because these NAP's are
what are called policy free.

The fact that you are physically connected is one thing; you then
enter into agreements as to who you actually send packets to, and
that would allow for a kind of multiplicity of different types of use
policies to coexist. But if the agencies don't connect to the NAP's,
it is going to fundamentally weaken that at the new interchange
points.

So there are some issues for OSTP to coordinate.
Mr. BOUCHER. What about the pace of this work?
Mr. KAPOR. Well, I really want to echo what Mr. Tauke said. The

major problem I see is that of uncertainty. We do notNSF does
not seem to be operating under publicly known and fixed time
lines; things happen; announcements are made. The process is very
open, but yet it is very unstructured, anu that introduces uncer-
tainty, it makes planning difficult, and it maintains the possibility
of surprises. Again, I want to echo what has been said before

Mr. BOUCHER. So you would see a clear need for better structure
internally within the NSF as it is making these advances toward
a more capable backbone and with regard to other policies for use
of the backbone and for the recompetition for backbone services
for network services.
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Mr. KAPOR. Absolutely. I don't want to stultify the process, that
would be terribly unfortunate, but I think a more structured proc-
ess would reflect the fact that there are a lot more players now and
that it is a bigger pond, it is not a small group of, you know, com-
puter science networking researchers and a couple of people at
NSF who have a stake in this thing, and I think a slightly more
formal structured process is appropriate given the increasing com-
plexity and widespread participation in the network.

Mr. BOUCHER. Let me shift the focus of the question and ask you
about the pace of the confederation of agencies working under the
supervision of OSTP to formulate plans for the National Research
and Education Network. Is that moving as quickly as it should?

Mr. KAPOR. I sense that it could move more quickly.
Mr. BOUCHER. Okay. You should go into politics, Mr. Kapor.

That's a good answer.
Mr. Tauke.
Mr. TAUKE. We believe that there is some need for the Federal

Communications Commission to be involved in this process. Ex-
actly,where it should be involved in the process I'm not certain, but
as this process involves the greater communications infrastructure
of the Nation there is a role for coordination with the FCC.

Mr. BOUCHER. What kind of role would the FCC have? It is hard
for me to envision a role for the FCC in what is merely a research
and education network. Assuming that it adheres to its function
and doesn't go beyond that into commercial competition, why would
the FCC be involved?

Mr. TAUKE. First, we believe that the Federal Communications
Commission has a role to play in the standard setting process,
which is critical for the orderly development of the network.

Secondly, we have talked quite a bit today about the evolution
of technology from, for lack of better terms, experimental networks
to the commercial or production networks, and I think that the
Federal Communications Commission has a role to play in that
process.

WeI believe, as I started today talking about, have to look at
this not as a separate entity or separate little thing off here to the
side. That maybe is what it was a couple of years ago, but we envi-
sion it being something more, and it should be part of our vision
of an information infrastructure, and in that capacity there should
be some coordination with the Federal Communications Commis-
sion.

We will give you additional thoughts as we look at what legisla-
tion you offer, but I don't thinkI didn't want to let the oppor-
tunity pass without raising the question of FCC involvement in
some way.

Mr. BOUCHER. Your specific recommendations on that front
would be welcome, and we will certainly take them into account.

Let me finally ask this panel, if the structure that we are con-
templating for the second iteration of the High Performance Com-
puting Act, the one that leads to more definite applications, is ap-
propriate, the structure that we are thinking about is essentially
the same one that is now grappling with implementation of the
original high performance computing legislation, and that is a vari-
ety of agencies, each with a mission, each with a function, within
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the overall context, being coordinated by OSTP. Is that the right
approach for us to take with regard to applications that will be the
subject of the next bill?

Any comments?
Dr. Heterick.
Dr. HETERICK. I think you would find strong agreement among

the constituency that EDUCOM represents that the issues in front
of us really are grand applications, and I think you have heard this
from any number of other sources. Certainly the life-lon learning
reskilling issues and the need to build the kind of applic ons that
make them integral to the network are critically impo t; medi-
cal care, health care, issues, absolutely vital; the crea n of digital
libraries, and all of these, require applications to make them flow
freely across the network; and, finally, I think in a national com-
petitiveness sense, the manufacturing issues that are so important
to this country's competitive sense.

Mr. BOUCHER. That is a pretty good answer for the next question
I was going to ask, but let me get your answer to this one. What
about the administrative structure? Is that appropriate? Assuming
that we have the right applications in mindand we will get to
that in a minutewhat about the administrative structure to
achieve those applications?

Dr. HETERICK. I think you would find, again, among EDUCOM
constituents, a sense that this is something more than a federal ef-
fort, it is a national effort, and we need a management and an ad-
ministrative kind of structure that allows the national effort to
blossom.

Mr. BOUCHER. And you are arguing for greater involvement by
the education community.

Dr. HETERICK. Yes, sir.
Mr. BOUCHER. Okay. That is a point understood.
Mr. Kapor.
Mr. KAPOR. I think it is very important to have a process, admin-

istrative process, that treats the interests of end users and com-
mercial providers of services and application developers as first-
class participants. Now I wish I could give you something concrete
to supplement the agency structure, but I fear that if it is just basi-
cally at the first level structured as coordination among agencies,
the input and influence and participation of all these other groups
will only be present in a diminished form, and I would look to the
direction of increased involvement perhaps in an advisory way but
in a structured way that is guaranteed to get input so that we don't
wind up simply with applications that serve interests of particular
agencies. Obviously, those have to be there, but there are broad ge-
neric needs that need to be addressed, and we would be happy to
give some further thought to this and try to make this concrete if
that would be of interest.

Mr. BOUCHER. That would be helpful.
Dr. Klingenstein.
Dr. KLINGENSTEIN. Mr. Chairman, I do think it is appropriate to

use agencies, with two important caveats: the first, that this is not
an entitlements program for those agencies, that the money needs
to get down to the people in the field; a second condition would be

98



95

for stronger coordination; I think coordination to date has been lim-
ited.

And then I wonder and am concerned that if we use agencies,
who will speak for all those people who are not directly represented
by an agency as we start to look at the impact in rural America,
as we start to look at the impact of community networking, the
electronic communities, such as what is happening in Blacksburg,
what agencies will speak for that.

Mr. BOUCHER. Okay. Those are all excellent comments, and any
further illumination that you care to provide on how we might look
at the administrative structure we would appreciate.

And then, finally, let me ask you this, and this probably is the
most important of ihis set of questions. Are the applications that
we are looking at the right ones? Are the resources to accomplish
an implementation of those applications adequate? And is the var-
ious allocation of resources among the applications the appropriate
allocation?

The applications basically that we are looking at are education
and teacher training, the creation and dissemination to industry of
manufacturing technology, medical data and medical imaging over
a high-performance computing and networking test bed, the cre-
ation of digital libraries, and the setting of standards for the ready
retrieval of digital information over these networks. Are these the
right applications? Can you think a others that we ought to in-
clude in the legislation? What about relative allocation of resources
among them?

Mr. Kapor.
Mr. KAPOR. I think that is a very good set of areas to focus on,

but let me just suggest that, in addition, in trying to develop appli-
cationsI've been a software developer for 15 years nowwe need
to pay attention not only to the content of the applicationfor in-
stance, educational materialsbut also the underlying facilities
that will be required to make the application work, and in particu-
lar if we talk, for instance, about medical data and imaging, the
need for facilities that protect privacy and provide security to the
information which is traversing the network is very important, and
that is not only the case with medical applications but any of
application that involves personal data, and there is technological
developmentdevelopment in the area of encryption that I think should be an in-
tegral part of the applications development effort and would call
your attention to the fact that, while there is raw technology avail-
able, there are federal policies that interfere with the efficient and
widespread use of encryption technology, including export control
laws and attempts to require network service providers to dumb
down their network security.

So I think in order to achieve the application goals we not only
have to focus on education in medical imaging but find a way to
address some of these policy issues preventing the development of
facilities which will make the application successful.

Mr. BOUCHER. Okay.
Dr. Heterick.
Dr. HETERICK. Well, I think we must have the same barber be-

cause we have the same list; I'm not sure.
Mr. BOUCHER. You mean you and I have the same list?
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Dr. HETERICK. Yes, sir.
Mr. BOUCHER. Good. That's what I expect of all my constituents,

of course. You understand that.
Dr. HETERICK. And I try to behave appropriately, sir. [Laughter.]
I think that is a good list of four strategic areas and certainly

support efforts directed in those particular application areas be-
cause I think they are far expansive beyond rather limited do-
mains, and each one of them carries with it, I think, an implication
for the cost structure of this country, of the various institutions in
it, and I think that is a grand set of applications, frankly.

Mr. BOUCHER. Okay. Good.
Dr. Klingenstein.
Dr. KLrNGENSTEIN. If HPC is also to stand for "high performance

country," then I think we need to, in addition to the list that you
have provided, focus on economic development at the state and
local level, servicing rural America, and servicing the community
as a whole through community networks and freenets, et cetera.
There is a tremendous amount of good that can be achieved
through those mechanisms.

Mr. BOUCHER. Okay. Thank you for those comments.
Let me say to this panel that we will keep the record of this

hearing openI'll pick a datefor a month, and during that time,
if you could develop additional recommendations responding to this
specific set of questions, most particularly the last set of questions
concerning aiministrative structure, the kinds of applications that
we are consideration for the next iteration of this Act, the priority
among them, the allocation of resources for each of those, I think
that would be very helpful to the Subcommittee, and we would wel-
come that.

Mr. Tauke, we will look forward to getting from you suggestions
with regard to definitional clarity and hope that you can provide
that rather shortly.

I want to thank this panel for its testimony this morning. You
have helped us considerably as we conduct this inquiry, and I'm
sure we will be talking with all of you again.

And, with that, this panel is excused, and we will turn now to
the second panel of witnesses this morning and would ask that
they come to the table at this time: Mr. Kenneth Kay, the Execu-
tive Director of the Computer System Policy Project; Ms. Sara
Parker, the Commissioner of Libraries for the State of Pennsylva-
nia, representing today the American Library Association; Mr. Mi-
chael McDonald, Chairman of Communications and Computer Ap-
plications in Public Health, and President of Windom Health in
Berkeley, California; Dr. Charlie Bender, Chairman of the Coali-
tion of Academic Supercomputer Centers, and Director of the Ohio
Supercomputing Center, from Columbus, Ohio.

Without objection, your prepared written statements will be
made a part of the record, and the Subcommittee would welcome
your oral summaries, and, again, we would ask that your oral sum-
maries be kept to approximately five minutes so that we will have
time to engage in a discussion with you about the matters that you
address.

Mr. Kay, we will be pleased to begin with you this morning.
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STATEMENTS OF KENNETH R. KAY, EXECUTIVE DIRECTOR,
COMPUTER SYSTEMS POLICY PROJECT, WASHINGTON, DC;
MICHAEL McDONALD, CHAIRMAN OF COMMUNICATIONS
AND COMPUTER APPLICATIONS IN PUBLIC HEALTH, AND
PRESIDENT, WINDOM HEALTH ENTERPRISES, BERKELEY,
CA; SARA A. PARKER, COMMISSIONER OF LIBRARIES OF
PENNSYLVANIA, AND REPRESENTING THE AMERICAN LI-
BRARY ASSOCIATION, HARRISBURG, PA; AND DR. CHARLIE
BENDER, CHAIRMAN, COALITION OF ACADEMIC SUPER.
COMPUTER CENTERS, AND DIRECTOR, OHIO
SUPERCOMPUTING CENTER, COLUMBUS, OH
Mr. KAY. Mr. Chairman, thank you very much.
My name is Ken Kay. I'm the Executive Director of the Com-

puter Systems Policy Pzoject, which is a policy group made up of
the 13 CEO's of the largest American computer manufacturers. We
are delighted to be asked to testify this year. I want to commend
you for holding these hearings.

The CSPP recently issued a report on the National Information
Infrastructure which was released earlier this morning, and I'd like
to ask that the report be made a part of the record.

Mr. BOUCHER. Without objection.
[The renort follows:)
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Computer Systems Policy Project

John Sculley Apple

Robert E. Allen AT&T
Perspectives on the National
Information Infrastructure:

Eckhard Pfeiffer Compea
CSPP's Vision and
Recommendations for Action

James E. Ousts? Control Data

John A. Rawson Cray Research

Ronald L. Skates Data Genera,

Robert B. Pamir Digital Equipment

Lewis E. Platt Hewlett-Packard

John F. Akers IBM

Edward R. McCracken Silicon Greet lics

Scott G. McNealy Sun Microsystems

James G. Treybig Tandem

James A. Unruh Unisys
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What Is CSPP?

The Computer Systems Policy Project (CSPP) is an affiliation of chief executive officers of Ameri-
ca computer companies that develop, build, and market information processing systems and software
CSPP's members include the chief executives of Apple, AT&T, Compaq, Control Data Systems, Cray
Research, Data General, Digital Equipment, Hewlett-Packard, IBM, Silicon Graphics, Sun

Microsystems, Tandems, and Unisys.

Upon forming CSPP in 1989, the CEOs made *commitment to work together to develop and
personally advocate public policy positions on trade and technology issues that affect their industry, all
high-talmology industries, and hence, the nation. That commitment continua today.

To date, CSPP has issued the following reports which outline the CEOs' positions on a variety of

issues.

Perspectives on Market Access and Antidumping Law Reform, May 1990

Success Factors in Critical Technologies, July 1990.

Perspectives on U.S. Technology Policy, Part I: The Federal R&D Investment, February
1991.

Perspectives on U.S. Technology Policy. Part II: Increasing Industry Involvement,
February 1991.

Expanding the Vision of High Performance Computing and Communications: Linking
America for the Future (Report and 7-Minute Video), December 1991.

Perspectives on U.S. Technology and Trade Policy: The CSPP Agenda for the 103rd
Congress, October 1992.

For copies of these reports or for more information about CSPP, please contact Pam Fandel at (202)
662-8403.
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Perspectives on the National
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CSPP's Vision and Recommendations for Action

te

.A.

The Computer Systems Policy Project
January 12, 1993
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Executive Summary

As the 21st century approaches, our nation's
challenge is to find ways to rekindle economic
growth, remain competitive abroad, and create the
kinds of jobs that will enable Americans to raise
their standard of living. This will require that we
be more productive and innovative than our
competition abroad, and that we act more quickly
and more efficiently.

Across a range of industries, Americans are
increasingly turning to information technology to
do just that. Our ability to generate and exchange
information, technology, and ideas is helping us to
increase output, decrease costs, improve quality,
and bring new products to market. The United
States has a unique opportunity to capitalize on
this increasing reliance on information technology
and the benefits it can bring.

We are currently the world leader in comput-
ing and communicatioas technologies, yet we
have not taken steps that rill allow us to make the
most of our potential. This report calls for con-
certed efforts by the U.S. public and private
sectors to develop and deploy an advanced infor-
mation infrastructure that will put our information
technology advantage to work for all Americans.

Throughout history, the United States has
been successful, in part, because we have taken
bold steps to make our national resources avail-
able to individual Americans by creating a variety
of underlying foundations or infrastructures. Our
transportation, telephone, electric power, and
water systems are all solid examples of this tradi-
tion. By developing the infrastructures to make
these resources readily accessible to individual
Americans and easy to use, we have experienced
an economic prosperity, quality of life, and global
competitiveness virtually unmatched by any
nation. We need to build on this tradition to carry
us into the 21st century.

A national information infrastructure, which
will be as accessible and easy to use as our exist-
ing national infrastructures, will revolutionize our
ability to communicate and collaborate by erasing
geographical boundaries. It will enable us to tap

into our existing resources of creativity and
knowledge It will lead to the development of
products and services today unimagined. It will
create new jobs and economic strength for indi-
vidual Americans. It will accelerate the develop-
ment of critical technologies. And finally, it will
enable us to address more effectively many soci-
etal problems, including challenges in the areas of
health care, education, and manufacturing.

The all for a national information infrastruc-
ture builds upon the High Performance Computing
and Communications (HPCC) Program. The
HPCC Program is an excellent first step. It
provides an initial research foundation to create a
more extensive information infrastructure that will
be broadly accessible to the public and capable of
meeting a wide variety of information needs.
Nevertheless, it alone is not enough. CSPP
believes the United States must make a national
commitment to create a new national information
infrastructure that complements, builds upon, and
delivers the advantages of the research being
performed in the HPCC Program, enabling the
private sector to create new services that will
benefit individuals in all walks of life. This will
require improving upon and linking together
current communications, computing, information,
and human resource capabilities. More impor-
tantly, it will require developing new capabilities
to enable broad access to a variety of public and
private information resources. Finally, it will
require the integration of a range of computing
and communications technologies to enable
transmission of text, images, audio, and video to
anyone, anywhere, at any time.

CSPP believes the first step is to develop a
consensus vision across industries and with the
government of what the information infrastruc-
ture should be. It will also require building a
widespread understanding of the benefits this
infrastructure could bring to individual Ameri-
cans. On the following pages, CSPP presents its
vision of the national information infrastructure
(Nil). In addition, CSPP recommends the follow-
ing actions be taken by the new Administration,
Congress, and U.S. industry:

1
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Summary of Recommendations

Administration Agenda

1. Make the NII a National Technology
Challenge

2. Establish a National Information Infra-
structure Council

3. Establish an Nil Implementation Entity

4. Invest in Research for an NII

5. Fund Pilot Projects to Demonstrate
Technologies

6. Develop a Public Education Program

7. Make Government Information Easily
Accessible

Legislative Agenda

1. Authorize a National Information Infra-
structure Council and Appropriate Funds
for its Operation

2. Authorize and Appropriate Funds for
Research and Technology Demonstra-
tions

Industry Agenda

1. Continue Investments to Develop and
Deploy an NII

2. Continue to Invest in Research and
Development of Applications

3. Reach Out to Other Indust-ies

4. Promote NII Efforts

5. Develop and Participate in Pilot Projects

6. Develop Nil Goals and Milestones

Finally, CSPP believes the public policy
principles outlined at the end of this report must
be addressed jointly by the private sector and
government before the information infrastructure
of the future can become a reality.
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Background

In December 1990, the CEOs of CSPP met
with Administration officials to discuss their
public policy positions on technology issues. At
that meeting, CSPP was asked to assess the High
Performance Computing and Communications
(HPCC) Program and provide recommendations
to increase industry's involvement and interest.

On December 3, 1991, after almost a year of
review and analysis, CSPP issued its report and
video, "Expanding the Vision of High Perfor-
mance Computing and Communications: Linking
America for the Future," concluding that the
HPCC Program is a significant and critical under-
taking. It would, CSPP determined, advance
re s&srch in high performance computing and
networking technologies as well as increase the
use of high performance computers to solve
important science and engineering problems. At
the same time, CSPP observed that the HPCC
Program could provide a foundation for some-
thing more. If properly designed, HPCC research
could advance the development of technologies to
help solve a wide range of social and economic
problems and improve the competitiveness of U.S.
industry by providing the foundation for a national
communications and information infrastructure.

CSPP continues to support the HPCC Pro-
gram and believes it should remain a national
research priority. CSPP applauds the recent
creation of a new, improved management struc-
ture for the Program, which will provide a clear

mechanism to coordinate, manage, and govern the
implementation of the Program and a central point
for private sector interaction. In addition, CSPP
commends Senator Al Gore and Representative
George Brown for introducing the Information
Infrastructure Technology Act in the summer of
1992 to move the HPCC effort to a new level.

The research and technology advancements
supported by the HPCC Program remain a high
priority for CSPP. In October 1992, in the CSPP
Agenda for the 103rd Congress, we recommended
enhancing and expanding the HPCC research
agenda to: I) provide the foundation for an infor-
mation and communications infrastructure of MC
future; 2) bring the benefits of HPCC technology
to individual Americans in areas such as health
care, education, and manufacturing; and 3) de-
velop technology demonstration projects.

In addition to supporting the HPCC Program,
CSPP believes the nation must focus on creating
the information infrastructure for the future.
Together, the HPCC Program and the NII will
provide the means to address the difficult chal-
lenges the nation now faces. HPCC research
advancements will pave the way for the applica-
tions a national information infrastructure will
make possible, and the infrastructure will provide
a vehicle to deliver the benefits of HPCC research.
The following report describes our vision for the
infrastructure and recommendations for action that
will help to make the vision a reality.
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Part I: CSPP's Vision

Introduction

Information In the 21st Contrary

In the future, the United States' primary
resource for generating economic prosperity,
improved quality of life, and global competitive-
ness will be our ability to quickly and efficiently
generate and exchange information, technology,
and ideas.

Increasingly, across a range of industries from
banking and retail to automotive and aerospace,
information technology has become instrumental
in product development, manufacturing, market-
ing, sales, and service. The flow of information
has become the foundation for improving produc-
tivity and increasing innovation in most every
business enterprise. U.S. industry is not, however,
the only beneficiary. Information technology
continues to become an increasingly integral part
of the every day lives of individual Americans.

The information infrastructure of the
future will revolutionize the way
individuals relate with one another
by enabling us to work together,
collaborate, and access and generate
information without regard to geo-
graphical boundaries.

Automated tellers, airline reservation systems,
anti-lock brakes, and personal computers are just a
few examples.

As we face the 21st century, we have an .

advantage over our foreign competitors. We
currently lead the world in computing and com-
munications technologies. But to make the most
of the increasing reliance on information technol-
ogy and our current strengths, we, as a nation,
need to take the bold step of developing and

4

deploying an advanced information infrastructure
that will help us remain more productive and more
innovative than our competitors abroad.

The National Information
Infrastructure

What Is lit

The infrastructure of the future is a nation-
wide system that will allow all Americans to take
advantage of our rich resources in information,
communication, and computing technologies. It
will link together a range of institutions and
resources, from schools and businesses to libraries
and laboratories. More importantly, it will link
together individuals, from senior citizens and
students, to health care professionals, manufactur-
ing managers, and business people from all fields.

The information infrastructure of the future
will revolutionize the way individuals relate with
one another by enabling us to work together,
collaborate, and access and generate information
without regard to geographical boundaries. It will
enable fundamental changes in the way we edu-
cate our children, train and retrain our workers,
earn a living, manufacture products, deliver
services of all kinds, and interact with family and
friends.

Throughout its history, the United States has
followed a tradition of creating underlying na-
tional foundations infrastructures that have
fostered a quality of life in America unmatched by
any nation. Our transportation, electric power,
and water systems are all solid examples of this
tradition. As we move into the 21st century, these
existing infrastructures will continue to be impor-
tant, but they, alone, will no longer be sufficient to
meet our national needs.

Today, we think nothing about turning on a
faucet and immediately getting hot water for a
shower, flipping a switch and getting electricity to
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make coffee, and another switch to get a weather
report. We pick up the telephone without a
second thought. We must create an advanced
information infrastructure for the future that will
provide Americans with the same easy access to
all sorts of information and people.

The information infrastructure, used in
conjunction with a collection of "information
appliances" tools that will combine computing,
communications, and video technologies, for
example will give people in rural areas ready
access to libraries, museum exhibits, job informa-
tion, and medical care now only available to those
who live near those resources. People all over the
country will be able to work and interact with
others, without even knowing their collaborators'
locations. By making information resources
readily available and easy to use, the information
infrastructure cf the future will revolutionize our
ability to access the information we need and our
ability to collaborate and cooperate with others.

This infrastructure will integrate four essen-
tial elements communications networks, com-
puters, information, and people to create a
whole new way of learning, working, and interact-
ing with others. A more detailed description of
the elements of the infrastructure includes the
following:

Communications Networks

a network of interconnected and
interoperable public and private commu-
nications networks ("public" networks
refer to those networks, such as the
public switched telephone network, that
are open to use by anyone; "private"
networks refer to those that are limited to
use by a specific group of people meeting
certain criteria, such as corporate net-
works), providing services ranging from
high to low speed, allowing a range of
uses anytime, anywhere;

agreed-upon technical standards for
piecing together the network, having all
its pieces work together, and plugging
into it;

the capacity to transmit information, at
both high and low speeds, in a variety of
data formats, including image, voice, and
video; and

multiple mechanisms, perhaps including
digital signatures, to support the elec-
tronic transfer of funds in exchange for
services received.

Computers

high-performance computers resident on
the communications networks to provide
intelligent switching and enhanced
network services;

powerful personal computers and work
stations including machines that
respond to handwritten or spoken com-
mands and portable, wireless devices
that are easy to use and mask the com-
plexity of the underlying system so
people can tap into it as .asily as they
dial a phone; and

distributed computer applications that are
widely accessible over the network
(which acts like a lending library) and
that help people perform a wide variety
of tasks quickly and easily.

Information

public and private databases and digital
libraries that include material in video,
image, and audio formats; and

information services and network directo-
ries that assist users in locating, synthe-
sizing, and updating information.

5
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People

people of all ages and backgrounds who
are easily able to use the rich and varied
resources available through the infra-
structure to improve how they learn, live,
and work; and

people who create, package, communi-
cate, and sell information in the many
new ways made possible by the existence
of the information infrastructure.

Why Is It Important?

The investments the nation has made over the
years to develop our existing transportation,
communications, and energy distribution infra-
structures were instrumental in making the United
States an econbrnic and political world leader.
They were also instrumental in improving the
quality of life for individual Americans. To
remain an economic power in the 21st century, the
United States must have in place an infrastructure
that allows us to compete in the Information Age
by providing a tool to be continually more produc-
tive and innovative.

An information infrastructure will enable the
U.S. to tap into the vast resources of knowledge
and creativity that already exist in this country.
As the volume and complexity of our information
resources has increased, it has become almost
impossible for any individual or business to take
full advantage of what is available. An informa-
tion infrastructure will make the benefits of
information technology as available to individual
Americans as the transportation infrastructure
made available the benefits of automotive technol-
ogy and the communications infrastructure made
available the benefits of telephone technology. It
will create new opportunities for the development
of products and services we cannot even begin to
imagine today, creating new jobs and economic

6

It will create new opportunities for the
development of products and services
we cannot even begin to imagine today,
creating new jobs and economic
strength for Americans and providing a
resource for our current workers to
continuously improve their job skills.

strength for Americans and providing a resource
for our current workers to continuously improve
and upgrade their job skills.

In addition, an information infrastructure will
accelerate the development of critical U.S. tech-
nologies. A strong consensus exists as to what
technologies bolster the competitiveness of our
economy and where we stand in those technolo-
gies relative to the rest of the world. Initiatives to
develop, deploy, and use an information infra-
structure will 'create a market demand for many of
these technologies, spurring an increase in private
sector investment. Moreover, these technologies
would be put to work in the real world, a testing
ground more powerful than the laboratory and
with the potential to directly benefit individual
Americans by generating advancements in com-
mercially relevant technologies and creating an
infrastructure they can use.

Finally, the information infrastructure will
lead to the development of a range of new Infor-
mation appliances" that will allow Amerims to
tap into the resources of the infrastructure in ways
beyond our undet standing today. Some of these
tools for the infrastructure could include interac-
tive learning devices, wireless computers capable
of simulating design and engineering plans on-
site, and pocket size devices allowing doctors
access to medical resources from remote locations.
The only thing that will limit the shape, form, and
use of these appliances is our imagination.
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Why Should The United States Act Now?

Today, many of the changes taking place in
our economy and influencing our competitive
position are driven by the advent of the informa-
tion age and the new set of economic ground rules
this has created. In the information age, the value
of the products and services we exchange is
increasingly a function of their information con-
tent and the knowledge used to create them rather
than the raw materials used to produce them.
Because of this shift, the ability to easily access
and share information and stimulate the creation

A coordinated, focused drive for a
national information infrastructure will
enable us to more effectively and effi-
cient4, devote our collective talents to
developing the competitive edge
against other nations.

of new ideas is essent41 to maintaining a strong
economy, developing world class industries, and
enhancing the quality of life for every citizen.
America now has the opportunity to create the
information infrastructure required to achieve this.

1

Other nations, including Japan, Germany,
France, and Singapore are taking significant steps
to upgrade their own infrastructures and have
long-term plans in place to continue doing so
With U.S. industry and government working
together as partners, we can build on our already
strong lead in information technology to maintain
our current lead, help us compete abroad, and
improve our quality of life at home.

A coordinated, focused drive for a national
information infrastructure will enable us to more
effectively and efficiently devote our collective
talents to developing the competitive edge against
other nations. Working together toward a com-
mon goal, America will realize the benefits of an
information infrastructure sooner we will
establish the standards the world will need to
follow and we will be the first to market with
important new products, services, and applications
for the infrastructure. More importantly, we will
be able to dramatically change the way Americans
learn, care for the sick and elderly, and manufac-
ture products.

The following descriptions provide a glimpse
of the important benefits an information infra-
structure could make possible.

7
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The Potential Benefits

Health Care

Americans spend more on health care than on
any other industry, but they are getting less in
return for their expenditures than is possible. For
many people, health care is too expensive and
often unavailable. CSPP believes that computing
and communications technologies can provide
solutions to both of these shortcomings.

Health care is a large, high growth, recession
resistant industry, with spending rising about 2 1/2
times faster than GNP. In 1991, health care
spending totalled $738 billion, or 13% of GNP, up
from 7.3% of GNP in 1970. The Health Care
Financing Administration projects that the
nation's health outlays will reach $1.6 trillion by
the year 2000. The soaring cost of health are has
triggered concern about the ability of the nation to
continue providing quality health and medical are
as well as the ability of individual Americans to
afford it.

Health care is extremely information inten-
sive. Each year, Americans make approximately
636 million visits to doctors' offices for ambula-
tory care. In addition, 23 million surgical proce-
dures are performed annually. Each visit and
procedure generates large amounts of medical and
financial data. There is presently no means to
preserve or track that information for use in future
or related health care situations. In fact, the cost
of managing health care information is one of the
prime causes of the increasing cost of health care

Improving the management of this informa-
tion through a health are information infrastruc-
ture will enable efficiency gains and cos: saving,'
throughout the entire health are process. First,
roughly 20% of annual health are expenditures
go to administrative costs, including processmg an
estimated five million health are claims per day
Computing and communications technologies
offer new opportunities to improve the manage-
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Improving the management of this
information through a health care
information infrastructure will en-
able efficiency gains and cost sav-
ings throughout the entire health
care process.

ment of and access to health care-related informa-
tion and to reduce costs for processing insurance
claims through electronic payment and reimburse-
ment. Second, better access to medical data and
patient medical histories will help improve doc-
tors' diagnoses by providing fast and easy access
to accurate, complete, and up-to-date information.
Third, high speed networks will enable residents
of rural areas and inner cities to enjoy the benefits
of the latest medical technologies and expert
opinions without leaving their home towns.
Finally, easy access to information by individuals
in their homes on self-care and healthy lifestyle
practices will enable people to better manage their
own health, reducing the number of visits to
doctors' offices and hospitals, and increasing the
likelihood that medical problems will be identified
earlier.

The challenge is to create a medical informa-
tion infrastructure that will support the following
types of applications that could help, in the near
and longer term, to solve the health care problems
the nation is experiencing:

On-Line Patient Records Hospitals,
doctors' offices, and community clinics will be
interconnected through high speed networks.
Patient records, including medical and biological

9

data, would be available to authorized health care
professionals anytime, anywhere (with privacy
assured) over these networks. This would enable
health care providers to access immediately, from
any location, the most up-to-date patient data,
including medical images from tests, resulting in
improved diagnoses and more informed treatment
decisions.

Medical Collaboration Medical
personnel will use interactive, multimedia
telemedicine technologies to collaborate and
consult with each other over distances. Doctors in
hospitals or offices will consult on short notice
with experts located anywhere in the nation;
emergency room physicians will provide vital
assistance to emergency medical personnel on the
scene via wireless technologies. Patients and their
doctors would have instant access at affordable
cost to experts and specialists, no matter where
the patient is located.

Surgical Planning and Treatment
Physicians and surgeons will use high speed
computing technologies to simulate the function
of human organs to facilitate medical diagnoses
and treatment decisions, and to plan complex
surgical procedures. Imaging and modeling
techniques will be used to produce realistic and
detailed 3D models of a patient's organ, to de-
velop the most effective and safe surgical proce-
dures, to demonstrate planned procedures to
patients and medical students, and to develop
alternate non-invasive treatments. With high
speed networks, images could be transmitted
instantly to experts located elsewhere for confir-
mation of diagnoses and treatment recommenda-
tions.
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Education

To ensure a secure and prosperous future,
Americans need to be able to think critically and
to have access to the widest possible body of
knowledge. The work force requirements of the
future will increasingly require people to be able
to learn new skills to adapt to changing job re-
quirements and new technologies and to use
knowledge and information to make decisions.
Changes must be made to the United States'
edtcation system to ensure that it will give indi-
viduals the skills they will need for lifelong
learning in a high wage, information-based
economy of the future.

Meeting these challenges will require extend-
ing America's edge in computing and communica-
tions technologies to education services in
schools, communities, work places, and homes.
An information infrastructure for lifelong learning
will offer unprecedented potential for improving

lives by making knowledge readily available and
usable by all Americans. Such an infrastructure
would provide a tool for addressing many of the
learning needs the country is facing, including, for
example, making additional resources available
on-line for teachers who want to improve their
skills and update their knowledge; providing a
means for Americans to continually acquire the
new knowledge to adapt to the multiple careers
many will likely undertake; providing seniors and
disabled or homebound Americans direct access to
information resources critical to their health and
welfare; and providing better access to informa-
tion that affects our quality of life and cultural
awareness.

Effective deployment of a computing and
communications infrastructure for education and
lifelong learning requires well trained and techno-
logically experienced teachers and administrators

10
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An information infrastructure for
lifelong learning will offer unprec-
edented potential for improving lives
by making knowledge readily avail-
able and usable by all Americans.

who can facilitate the use, installation, and man-
agement of new instructional technologies such as
digital interactive video, local area networks, and
gateways to national networks. Users and students
will need new skills to help them retrieve, review,
categorize, and analyze the information and
knowledge they will be able to access. This will
require investment in training for educators and
students in the use of new technologies, develop-
ment of model curricula and new instructional
techniques, development of new information
resources, improvement in the quality of existing
resources, and extension of public access to
electronic schools and libraries.

A national information infrastructure will
create an enormous range of education and life-
long learning applications, such as:

On -lino Job Training Libraries
Interactive, multimedia, digital libraries will be
available on job sites to provide workers with
task-oriented information that they could use, at
their own convenience and pace, to improve and
upgrade their job skills and performance. Work-
ers in any job assembly lines, retail outlets,
sales, or offices would be able to continuously
upgrade their skills and learn new skills at any
time through customized training libraries.

11

Electronic Libraries Students will use
on-line electronic libraries in classrooms and at
home to learn more about any topic. For example,
if a student wanted to learn about the works of
Shakespeare or about a specific play he or
she will simply turn on a computer and, with the
flick of a switch, be connected to the entire works
of Shakespeare, complete with photographs,
videos, and recordings. The electronic libraries
will include software tools to help students find
the information they need, identify relevant data,
analyze, and present the information and will
provide access to information and reference
specialists to help users locate the material they
need.

Virtual Laboratories & Field Trips
Through virtual laboratories, students will per-
form science experiments using equipment and
facilities located anywhere in the United States,
including at the national laboratories, in collabora-
tion with some of the nation's best laboratory
scientists. Students will also take "field trips" to
museums, observatories, science exhibits, and
research centers without leaving the classroom.

Collaborative Learning Students of
all levels and ages, teachers, and experts will
collaborate, in real time, via high speed networks,
on a wide variety of learning projects. The col-
laborators will access information and high perfor-
mance computing resources located throughout
the country, such as images collected by NASA's
Earth Observing System satellites, and would
work together to develop research projects that
focus on their own interests.
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Intelligent Manufacturing

The U S manufacturing enterprise faces
enormous challenges over the next decade Just to
keep up with new information and new technolo-
gies The industrial world is rapidly moving to
"electronic commerce," in which suppliers and
design collaborators will be on-line, factories will
be highly programmable and staffed with highly
skilled personnel, product design and manufactur-
ing will be fully integrated, and custom-made,
high-quality products will be manufactured rap-
idly in small quantities Failure to keep pace and
maintain technological leadership will threaten our
long-term competitive position in the world
market

Increasingly, to stay competitive, companies
of all sizes must be able to respond rapidly to
customer demands for high-quality products at
low cost This requires manufacturing and design
processes that are highly efficient and flexible to

enable the shortest possible design, development,
and production times Companies able to adapt
and apply the latest information and communica-
tions technologies to their manufacturing pro-
cesses will have an advantage over their less
innovative competitors in the future The chal-
lenge, therefore, is to develop, deploy and apply
the technologies for a manufacturing infrastruc-
ture that incorporates computing and communica-
tions technologies to support integrated develop-
ment, engineering, and manufacturing processes

It is critical to ensure that small and medium
manufacturers arc stakeholders in this new infra-
structure Small and medium manufacturers are
vital to the nation's economic development and
growth, accounting for 40 percent of GNP, half of
all employment, and more than half ofiob cre-
ation Providing small and medium companies
with access to computing, communications, and

12
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information resources will enable them to adopt
new technologies and manufacturing techniques,
reducing the cost of doing business and increasing
efficiency and productivity.

Work is already underway in the private and
public sectors to expand the use of advanced
computing and communications technologies in
the manufacturing process, but much more is
needed. HPCC Program research in aerospace
vehicle design and advanced materials are just a
few examples of the application of high perfor-
mance computing to benefit our industries. Com-
puter-aided design (CAD) and computer-aided
manufacturing (CAM) technologies are being
incorporated into U.S. manufacturing enterprises
at increasing rates. However, CAD/CAM tech-
nologies, which are further advanced than many
other intelligent manufacturing innovations, still
need improvement before they can be widely
implemented and must be integrated into both the
design and manufacturing processes to fully
realize their benefits.

A national information infrastructure has the
potential to significantly increase the productivity
and quality of U.S. manufacturing by enabling
applications such as:

Concurrent and Distributed Design,
Engineering, and Manufacturing. Manufac-
turers of products, from automobiles to airplanes,
and from machine tools to televisions, will distrib-
ute scheduling and production across geographi-
cally dispersed facilities to reduce production
delays, minimize manufacturing, transportation,
and inventory costs, perform design, engineering,
and manufacturing concurrently, and leverage
unique skills and availability of skilled resources.
Large amounts of information, such as engineer-
ing modeling data, product specifications, test
specifications, and bills of materials, will be
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Companies able to adapt and apply
the latest information and communi-
cations technologies to their manufac-
turing processes will have an advan-
tage over their less innovative com-
petitors in the future.

distributed and shared among dispersed facilities
in real time. All -f these techniques will signifi-
cantly reduce the time to develop new products
and bring them to market.

Electronic Commerce for Manufac-
turing Enterprises Companies of all sizes
will increase their efficiency and productivity
while reducing costs by incorporating electronic
commerce into their operations. Through links
with suppliers, customers and local, state and
federal governments, companies will be able to
conduct virtually all of their essential business
opportunities electronically, including: locating
the best suppliers to meet their needs, identifying
potential customers for their products, placing and
receiving orders, exchanging payments, and
ascertaining the latest government regulations
affecting their businesses and submitting required
compliance reports electronically.

Virtual Design and Manufacturing
Project Manufacturers of complex, expensive
products will use virtual design facilities to model,
simulate, and visualize product designs and
manufacturing processes in advance, saving the
costs of building prototypes. Eventually, virtual
reality technologies will permit product designers
to "walk through" new products before actually
building the products and through manufacturing
facilities before production begins.
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Part H: Recommendations for Action

By investing in the HPCC Program, the
United States has already begun investing in the
research for an infrastructure based on high speed
networks, high performance computers, and on-
line information. CSPP will continue to work
with Congress and the new Administration to
implement our recommendations to improve the
structure of the HPCC Program. However, we
must now make a national commitment to take the
next step to develcp a new national information
infrastructure that will provide us with the but
opportunity to compete in the global economy of
the future.

Through a public and private partnership to
develop and deploy a national information infra-
structure, we will not only lay the best foundation
for remaining internationally competitive, we will
also give ourselves the best chance to solve many
of our domestic challenges the declining
quality of education, the skyrocketing cost and
limited availability of high-quality health care,
and the need for businesses of all sizes to increase
quality and productivity which increasingly
require the ability to access and use large amounts
of distributed information.

We must now make a national commit-
ment to take the next step to develop a
new national information infrastruc-
ture that will provide us with the best
opportunity to compete in the global
economy of the future.

The time to act is now. Creating a national
information infrastructure of the future will
require improving upon and linking together
current communications, computing, information,
and human resource capabilities. More impor-
tantly, it will require developing new capabilities
to enable broad access by millions of Americans
to public and private information resources and to
enable people to generate, transmit and receive
text, images, and video anywhere, at any time.

Before the comprehensive information infra-
structure of the future can be realized, a broad
cross-section of American industries, academic
and research institutions, and the federal govern-
ment need to agree on a common vision for the
effort. With a common vision in place, the private
and public sectors can make a commitment to do
what they need to do, independently or together,
to make the vision a reality. While the private
sector has primary responsibility for developing
and making available the services, products,
networks, and applications to make the infrastruc-
ture possible, the federal government has an
important role as a catalyst in stimulating the
effort and creating a regulatory environment that
will encourage private sector investment and
implementation.

To accelerate the development and deploy-
ment of a national information infrastructure,
CSPP recommends that the Administration,
Congress, and the private sector begin a joint
effort to take the following actions:

Administration Agenda

1. Make the Nil a National Technology
Challenge: The President should declare the
national information infrastructure a new national
technology challenge. The President should, in
his State of the Union address and his FY94
budget submission, issue a challenge to Congress,
industry, academic, and research institutions, and
potential users to work with him to create a new
information infrastructure.

2. Establish a National Information Infra-
structure Council: The successful development
and deployment of a national information infra-
structure will be contingent upon the government
adopting a vision and a strategy for its implemen-
tation. The best way to accomplish these objec-
tives is to establish a National Information Infra-
structure Council, chaired by the Vice President,
to provide a management focus for the effort.
Members of the Council should include the Secre-
tary of Commerce, the Director of the Office of
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Science and Technology Policy, the Chairman of
the Federal Communications Commission, and the
heads of other federal departments, agencies-, end
White House Executive Offices who have roles or
responsibilities in the information infrastructure,
and private sector experts, including representa-
tives of industry, user groups, and research institu-
tions. The Council should have as its Initial
responsibilities:

adopting a vision for an NH;

working with the private sector to de-
velop and adopt several concrete goals
for the Nil, with accomplishable mile-
stones;

coordinating the NII activities of the
various government agencies and depart-
ments; and

developing a strategy to address the
information infrastructure policy prin-
ciples listed following these recommen-
dations.

3. Establish an Nil Implementation Entity:
Establish a federal entity to implement the Na-
tional Information Infrastructure Council's vision,
plans, strategies, recommendations, and other
directions. The entity should have the responsi-
bility and the authority to:

manage and focus the Nil research
agenda, including research performed by
the national labs;

coordinate, in conjunction with other
appropriate agencies and departments,
the Nil technology demonstrations; and

develop strategics to overcome policy
and regulatory barriers affecting the
deployment by the private sector of a
national communications network of
interoperable, interworking networks.

4. Invest In R h for an Nil: The FY94
budget request should include funds for
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precompetitive, generic research on enabling
technologies for an NE, such u the following:

research on the generic, enabling tech-
nologies needed to address challenges in
health care, education ind lifelong
learning, and intelligent manufacturing;

research on the scalability problems
associated with aggregating many high,
medium, and low speed users;

technologies and architectures to ensure
the security of information available in
an NII and to guarantee privacy of
information;

interoperability;

integrity and robustness of networks and
databases;

human/computer interfaces, such as
speech and handwriting recognition and
machine intelligence; and

research on creating and managing
distributed electronic databases and
libraries, such as indexing databases,
digitizing libraries, and organizing
material.

5. Fund Pilot Projects to Demonstrate
Technologies: In conjunction with industry, the
federal government should fund pilot projects to
demonstrate the application of high performance
computing and communications technologies to
health care, education and lifelong learning, and
manufacturing. Such projects will help solve
problems in scaling technologies and accelerate
development of standards.

6. Develop a Public Education Program:
Request the National Research Council of the
National Academies of Science and Engineering
to develop, in conjunction with the private sector,
a program to educate the general public about the
potential benefits of an Nil and the impact it will
have on their lives.
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7. Make Government Information Easily
Accessible: An information infrastructure could
provide federal, state, and local governments with
a system to better serve their citizens while reduc-
ing the cost of providing those services. Through
a national information infrastructure, people
would have ready access to the most up to date
information about their entitlement to health,
education, housing, and social security benefits.
Citizens could, for example, use the infrastructure
to register to vote, renew their drivers licenses,
and pay their taxes. The National Research
Council should assess federal information collec-
tion and disseMination policies and practices and
make recommendations on how such policies and
practices should be changed to make public
information easily available and accessible to
citizens through the NIL The NII implementation
agency should be charged with developing a
strategy to implement the recommendations across
all affected departments and agencies

Logislative Agenda

1. Authorize a National Information Infra-
structure Council and Appropriate Funds
for Its Operation: Introduce legislation to
authorize creation of a National Information
Infrastructure Council to oversee development of
the NII and appropriate funds for its operation.

2. Authorize and Appropriate Funds for
Research and Technology Demonstrations:
Introduce legislation, based on the Information
Infrastructure and Technology Act of 1992, to
authorize research on NII technologies and dem-
onstratton projects in health care, education, and
manufacturing, and appropriate funds for such
projects

Industry Agenda

1. Continue Investments to Develop and
Deploy an NII: The U.S. computer industry is
investing billions of dollars each year in research
and development relevant to an NIL Industry
must continue to work to develop and deploy the
NII, including:

deployment of interop,..-.ble communica-
tions networks;

development of on-line cr.tabases and
applications;

development of easy to use computers
and information appliances; and

training people to design, develop, and
use the various elements of the infra-
structure.

2. Continue to Invest In Research and
Development of Applications: Companies
must continue independent and collaborative
efforts to invest in research on Nil technologies
and development of new products and services.

3. Reach Out to Other industries: CSPP
will initiate a project to encourage other industries
likely to benefit from the applications made
possible through an NII to join the effort to
achieve an NII.

4. Promote Nil Efforts: A wide range of
affected industries should form a non-profit group
to work with the National Research Council to
promote the Nil.

5. Develop and Participate In Pi,ut
Projects: Industry should undertake an effort to
develop strategic plans and facilitate the formation
of teams to design technology demonstration
projects in health care, education and lifelong
learning, and manufacturing.

6. Develop Nil Goals and Milestones: The
private sector will work with the Infrastructure
Council to develop specific examples of
accomplishable goals for an NII, with concrete
milestones, such as, for example, a nationwide
system of on-line patient records accessible by any
authorized health care professional, anywhere; and
all small and medium manufacturing companies
networked with the manufacturing extension
centers.
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Policy Principles for a National Information Infrastructure

The public and private sectors have important
roles in making the information infrastructure a
reality. While the development and deployment
of the is frastructure must be led by the private
sector, guided by the forces of a free and open
market, the federal government can accelerate iu
implementation by acting as a catalyst and a
coordinator.

CSPP has identified the following important
public policy principles that will have to be
addressed jointly by the public and private sectors
before the information infrastructure can become a
reality. CSPP looks forward to working with the
new Administration, new Congress, and other
industry groups to address these issues.

1. Access Because an informed citizenry is
essential to the nation's growth, all individuals
must have access to the NIL

2. First Amendment To ensure freedom of
expression in an NII, First Amendment principles
guaranteeing freedom of speech, as articulated by
U.S. courts, should apply to electronically-trans-
mitted communications.

3. Privacy Consumers of NH services have a
right to privacy in their use of the NW

4. Security Information available through the
MI must be protected against unauthorized access,
tampering, and misuse, consistent with the needs
-f the applications and the desires of the user.

17

5. Confidentiality NI1 users must be free to
use effective, industry-developed encryption to
ensure confidentiality of conununications and
data.

6. Affordability -- To promote maximum use,
the NII must be affordable.

7. Intellectual Property The fundamental
principles of copyright should apply to electroni-
cally-available information in the same manner as
for other media.

8. New Technologies -- While it is impossible
to anticipate all of the technologies that will
eventually be part of the NH, the political and
regulatory environment must encourage the
development of new technologies and their incor-
poration in the NII.

9. Interoperability -- The NII must support
maximum interopetability among networks in this
country and internationally.

10. Competition -- Service providers must
have fair and open access to the NII in order to
assure competition among such providers.

11. Carrier Liability Information services
carriers and distributors who have no editorial
control over the contents of electronic information
should not be liable for the content of the informa-
tion transmitted over the NII.
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Mr. KAY. As we perceive, looking at the continuum from HPCC
through NII, I think that we find that the subjects you have put
in front of the Subcommittee this morning really lend themselves
to being looked at in three phases. Phase one is the HPCC program
itself; phase two is the applications phase, which I think is rep-
resented by the Information Infrastructure Technology Act; and
phase three, we believe, is the MI itself; and what I would like to
do is simply address those three phases briefly with the areas
where we see need for improvement or additions.

With regard to HPCC, the computer industry CEO's are very
strongly supportive of the program. They think it is a very impor-
tant building block for the effort to reach an NII. We also want to
commend both the Congress and the agencies working within the
program who have really done a good job of, in many ways, being
out ahead of industry in thinking about this issue.

However, I think there are two important areas where improve-
ments need to be made, and I think the Chairman alluded to them
earlier. The first is, we have recommendations with regard to
HPCC management. The HPCC program isone of our CEO's de-
scribed it as eight preexisting government missions with a ribbon
tied around them, and I think there is some truth to that.

We have argued for the last 18 months to create stronger man-
agement and coordination of the program. We believe those efforts
in part led to the HPCC Coordination Office, which is now chaired
by Dr. Lindberg of NLM. We, though, believe that that Coordina-
tion Office is not enough of a management structure, and as we
head toward an NII, that the Congress ought to look seriously at
moving from coordination to actual management.

I think the CEO's, as could be expected, feel that the current
loose coordination structure is one that they feel will not succeed
in an area as complicated as this, and particularly as you worry or
begin to worry about the interaction between HPCC and an NH,
it is going to be even more important that there be central manage-
ment, that the Congress be able to see what goals the program has
set for itself and whether those are met and have accountability to
one person, and we don't think the current structure lends itself to
that.

Secondly, we would ask you to look at the area of private sector
input. While several people have referred to the FNC Advisory
Group, there is no HPCC advisory group to date. One has been
called for in the legislation; it has not yet been formed; it needs to
be. And we also would mention to you that two of our CEO's whose
names had been put forward to serve on the PCAST advisory group
on HPCCand due to a set of regulations coming out of the White
House General Counsel's office, they were not permitted to serve
on that advisory groupwe think it would be important for you to
make sure that as you oversee the HPCC advisory commission,
that you make sure that people of the best intellect and best ability
in the country be in a position to serve on that group.

Moving to the applications phase, we would simply say that we
strongly support the Information Infrastructure Technology Act.
We think that the right applications have been chosen. We think
that ultimately the HPCC program won't receive public support if
it is not viewed to be tied to these public beneficial activities.
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We would suggest to you that there are two areas that you need
to look at with regard to this Act itself. One is an omission, we be-
lieve, which is that there isn't a research agenda for the National
Information Infrastructure which has been included in this bill.
The HPCC program has a research agenda devoted to establishing
the NREN and Grand Challenges, but the NH has a separate set
of research challenges which we think are very important, and they
would include those issues in the research area that go to millions
of end users and the problems of scale-ability of architecture, and
we don't think the current HPCC program has that research agen-
da in it, and we think that your new bill ought to include such a
research agenda.

Secondly, we again would raise the issue of management and
would raise questions as to whether the OSTP is really the appro-
priate home for the management of a government agency. Coordi-
nation makes a lot of sense, and it is set up to do that, but in terms
of whether or not it is a programmatic entity and was designed to
oversee a program and have program accountability, we would sug-
gest that the Congress may want to look other structural alter-
natives for the Information Infrastructure and Applications Act as
well.

Finally, with regard to the NII itself, we would observe that nei-
ther of these two billsneither the HPCC program nor the pro-
posed Information Infrastructure Actdescribes the National Infor-
mation Infrastructure as a national technology challenge or as a le-
gitimate goal of a federal, corporate, academic, public alliance. We
think that that needs to be done, whether it is done in the context
of an Information Infrastructure Act or additional legislation.

We think the NII needs to become a very specific national tech-
nology challenge, and we believe there needs to be a new entity
created to help facilitate a dialogue between the private sector, the
public sector, academe, to discuss the vision of a national informa-
tion infrastructure as well as a whole host of public policy issues
that we think get raised by a national information infrastructure.

The Information Infrastructure Technology Act that was intro-
duced in the last Congress does not address this set of issues, and
it is for that reason that the CSPP in its report specifically sug-
gested that an information infrastructure council be created that
would be a forum that could take both of these activities onthe
discussion about what is our joint vision for an NII; the computer
industry has modestly put its vision forward, but many other in-
dustries need to come forward, many other public groups need to
come forward, and share their vision of an NII. There needs to be
a forum where the government and industry and other affected
communities can discuss this vision and come to some closure on
it so we can begin a plan. We think that entity needs to be put in
place.

And, secondly, at the end of our report we have suggested about
11 areas of public policy where such a council should begin delib-
erating, and those are areas some of which were covered on the
previous panel, including access, First Amendment, privacy, secu-
rity, confidentiality, affordability.

But we don't see either the HPCC program or the current Infor-
mation Infrastructure Act providing the kind of forum where those
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issues could be discussed, and I think our CEO's at this point think
that it is time for both the Congress, the Administration, and those
of us in industry to get behind the National Information Infrastruc-
ture as a stated public policy goal that we can all jointly work on,
and we look forward to working with you, Mr. Chairman, and your
Subcommittee in that effort.

Thank you.
[The prepared statement of Mr. Kay follows:1
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I. INTRODUCTION

My name is Km Kay. I am an attorney with the law firm of Preston Gates Eli s& Remotes Maids and serve as Executive Director of The Computer Systems PolicyProject CSPP is an affiliation of chief executive officers of American computercompanies that develop, build, and market information processing systems andsoftware. CSPP's members include the chief executives of Apple, AT&T, Compaq,Contro Data Systems, Cray Research, Date General, Digital Equipment,Hew let-Packard, IBN, Silicon Graphics, Sun Microsystems, Tandem, and Unisys. 'heCSPP CEOs work together to develop and advocate publicpolicy positions on trad aand technology issues that affect their industry, all high-technology industries, and menation.

Mr. Chairman, I'd like to commend you and your subcommittee for holding t itshearing. The High Performance Computing and Communications (HPCC) Program isimportant, and bringing attention to its goals and its implementation Is both timely andappropriate. i also thank you for moving quickly to include the Information
Infrastructure and Te/Inology Act on the agenda of the 103rd Congress. CSPP looksforward to working with you to ensure its enactment.

THE HIGH PERFORMANCE COMPUTING AND COMMUNICATIONS
PROGRAM

in December '990, the CEOs of CSPP met with Administration officials todiscuss their public policy positions on technology issues. At that meeting, CSPP +emsasked to assess the High Performance Computing and Communications Program andprovide recommendations to increase industry's involvement and interest

On December 3, 1991, after almost a year of review and analysis, CSPP issuedits report and video, 'Expending the Vision of High Performance Computing andCommunications: Linidng America for the Future,' concluding that the HPCC Programis a stnificant and critical undertaking. The program would, CSPP determined,advance research in high performance computing and networking technologies as Neilas increase the use of high performance computers to solve important science andengineering problems. At the same time, CSPP observed that the HPCC Programcould provide a foundation for something more. If properly designed, HPCC researchcould advance the development of technologies to help solve a wide range of socialand economic problems and improve the competitiveness of U.S. industry byprovidiv the foundation for a national communications and information infrastructu e.

CSPP continues to support the HPCC Program and believes It should remain anational research priority. However, we believe that the program's Implementationcould be more effectye if improvements are made in three areas: 1) programmanagement; 2) privets sector participation; and 3) expending the program to incI.deresearch needed in health care, education, and manufacturing.
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1. Improve Progrsrn Management

CSPP applauds the establishment test year cf a new HPCC Coordination Off ce

and the appointment of Or. Donald Lindberg, the Director of the National Library of

Medicine, as its Director. This new office provides a dear mechanism to coordinate

the irripamentation a' the Program and a much-needed central ',mint for private sector

interaction. Dr. Lindberg is to be commended for his early leaCarship in his new roe

and in his willingness to reach out to interested parties.

However, CSPP is concerned that the new office is chartered to provide

coordination, not management, and does not have sufficient resources to adequately

provide the kind of oversight that is needed to ensure the program's success. CSPP

believes that for the HPCC Program to move forward effectively, additional

management authority is required to set program goats, assess progreee toward thus

goals, and to enable close interaction with the Information Infrastructure program.

CSPP urges the subcommittee to examine the HPCC Coordination Office`s charter,

nesskin, and resources, and assess whether a stronger management role for the

office would increase the program's effectiveness.

2. mprove Private Sector Input

believes that the research and technologies developed through the HPCC

Program have the potential to provide the nation with the foundation for an

infrestrxture that will help improve the quality of life for all Americans in the 21st

century and beyond. Investments in HPCC research can best be maximized through

regular, ongoing input from the private sector. Currently, advice can be provided

informally through the Federal Coordinating Council on Science, Engineering, and

Technology and through the individual agencies. The Federal Networking Council

Advisoy Committee orovIdes a formal means for the private sector to provide input on

federal networking activities.
However, there currently is no high-level mechanism

private sector input to the HPCC Program. The High Performance Computing Act

directs the President to establish an advisory committee on high performance

computing that includes representatives of the research, education, and Nbrary

communities, network providers, end industry, who we specially qualified to providii

advice and Information on high performance computing. CSPP considers the

appointment of such an advisory panel critical to provide the means for private sec or

Input Into the program.

3. Expand the Program

In our December 1991 report, CSPP recommended expanding the HPCC

Program and budget to include funds to begin research needed to solve problems in

health ewe, education, end manufacturing. CSPP commends then-Senator Al Gore

and Representative George Brown for introducing the Information Infrastructure and

Technology Act in this summer of 1992. While CSPP strongly supports that legislet on,

which brings the HPCC effort to a new level, we continue to believe there is a newt to

expand the HPCC research program to include research relevant to education, health
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care and manufacturiv. Specifically, CSPP recommends adding the Department o
Educat on to the program and expanding the roles of the Department of Health anc
Human Services, the Department of Commerce, the National Science Foundation, E nd
the other HPCC agercies, as appropriate to address these new areas.

THE INFORPASTION INFRASTRUCTURE TECHNOLOGY ACT

CSPP strongly supported the Information Infrastructure and Technology Act
when it was introduced last year and has recently recommended that it be
reintroduced and passed by the 103rd Congress. By authorizing funds for
demonstration projects in health care, education, manufacturing, and libraries, the i.ct
Is consistent with CSIIP's recommendations for accelerating development and
deployment of the National Information Infrastructure. Pilot projects and testbeds ire
essential to demonstrate the application of Nil technologies in new areas and the
benefits that they will make possible, such as the cost savings that may be achieve i in
Vai management of health care data, to accelerate the development of standards, t)
address the problems in scaling new technologies, and to bring together resurche
from industry, goverrment, academia, and the user communities in the development of
solutions to difficult problems.

CSPP supports the Information Infrastructure and Technology Act because it
will help address chalenges the nation faces in health care, education, and
manufseturing. The tollowing are brief descriptions of some of the improvements tt
nation may be able to achieve through an NIL

A. Health Care

An Nil will offer new opportunities to improve the management of and access to
health ,mre-related irrionnetion and to reduce costs for processing Insurance claims
through electronic payment and reimbursement. Better access to medical data anc
patient medical histories will help improve doctors' diagnoses by providing fast and
easy acorn to accurate, complete, and up-to-data information. An Nil Will enable
residerts of rural areas and inner class to enjoy the benefits of the latest medical
techno ogios and expert opinions without leaving their home towns. Finally, easy
access to inforrnator by individuals in their homes on self-care and healthy lifestyle
practices will enable people to better mango their own health, reducing the number of
visits to doctors' offices and hospitals, and increasing the likelihood that medical
problems will be identified ether. Pie following types of applications could help, in
the neer and longer term, to solve the health care problems the nation is experieno ng:

Patient Records - Hospitals, doctors' offices, and communiy
idinice will be interconnected through high speed networks. Patient records,
including medical and biological data, would be available to authorized health
care professionals anytime, anywhere (with privacy assured) over these
networks. This would enable health cars providers to access immediately, from

70-830 0 - 93 - 5
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any location, the most up-to-date patient data, including medical images front
lasts, resulting in improved diagnoses and more informed treatment decisions.

11 Medical Collaboration Medical personnel will use interactive,
multimedia tekrnedicine technologies to collaborate and consult with each over
over distances. Doctors in hospitals or offices will consult on short notice wits
experts located anywhere in the nation; emergency room physicians will provide
vital assistance to emergency medical personnel on the scene via wireless
technologies. Patients and their doctors would have instant access at
affordable cos: to experts and specialists, no matter where the patient is
located.

surgical Planning and Treatment Physicians and surgeons will us
high speed computing technologies to simulate the function of human organ; to
facilitate medical diagnoses and treatment decisions, and to plan complex
:surgical procedures. Imaging and modeling techniques will be used to prolice
realistic and detailed 3D models of a patient's organ, to develop the most
.effective and safe surgical procedures, to demonstrate planned procedures t3
patients and medical students, and to develop alternate non-invasive
.reatments. With high speed networks, images could be transmitted instantly to
experts located elsewhere for confirmation of diagnoses and treatment
recommendations.

B. Education

An Nil will be an essential tool for meeting the education challenges of the
future. An NH WS offer unprecedented potential for improving lives by making
knowledge readily available and usable by all Americans. Education and lifelong
learning applications such as the following would provide tools for addressing many of
the leaning needs the country is facing.

On-llne Job Training Libraries Interactive, multimedia, digital librar es
will be available on job sites to provide workers with task-oriented information
'hat they could use, at their own convenience and pact to improve and
*grade their job skies and performance. Workers in any job assembly lines,
-etail outlets, seise, or offices would be able to continuously upgrade their
licits and teem new skies at any time through customized training libraries.

Electronic libraries Students will use online electronic libraries in
atisroome and at home to learn more about any topic. For example, If a
.student wanted to learn about the works of Shakespeare or about a sped' is
Slay he or se will simply turn on a computer and, with the flick of a switch,
oe connected to the entire works of Shakespeare, complete with photograc s,
dicisoe, and recordings. The electronic libraries will include software tools to
alp students And the Information they need, identify relevant data, analyze, and
present the information and will provide access to information and reference
:Specialists to he users locate the material they need.
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II Virtual Laboratories & Field Trips Through virtual laboratories,
students will perform science experiments using equipment and facilities loosed
anywhere in the United States, including at the national laboratories, in
imilaboration with some of the nation's best laboratory scientists. Students will
also take 'field trips' to museums, observatories, science exhibits, and reseal ch
mnters without leaving the classroom.

Collaborative Learning Students of all levels and ages, teachers, aid
experts will collaborate, in real time via high speed networks, on a wide variey
of teeming projects. The collaborators will access information and high
performance computing resources located throughout the country, such as
Images codected by NASA's Earth Observing System satellites, and would WO*
together to develop research projects that focus on their own interests.

C. intelligent Manufacturing

increasingly, to stay competitive, companies of all sizes must be able to
respond rapidly to ct.stomer demands for high-quality products at low cost This
requires manufacturing and design processes that are highly efficient and flexible tc
enable the shortest possible design. development, and production times. Companies
able to adapt and *poly the latest information and communications technologies to
their manufacturing processes will have an advantage over their less innovative
competitors in the future. The challenge, therefore, is to develop, deploy and apply
the tecnnobeas for a manufacturing infrastructure that incorporates computing anc
communications technologies to support Integrated development, engineering, and
manufecturing processes, and to enable approcations such as:

Concurrent and Distributed Design, Engineering and Manufacturing
Manufacturers of products, from automobiles to airplanes, and from machili

:Dols to televisions, will distribute scheduling and production across
geographically dispersed fablities.to reduce production delays, minimize
manufecturing transportation, and inventory costs, perform design, engineering,
and manufacturing concurrently, and leverage unique skills and availability of
skilled resources. Large amounts of information, such as engineering modeling
data, product :spedlicalicos, test specifications, bills of materials, will be
distributed and shared among dispersed facilities in real time.

Electronic Common:910f Manufacturing Enterprises Companies of
all sizes will Increase their efficiency and productivity while reducing costs by
.ncorporadng electronic commerce into their operations. Through links with
suppliers, customers and local, state and federal governments, companies N ill

oe able to conduct virtually all of their essential business opportunities
,alectronically, nciuding: locating ths best suppliers to meet their needs,
dentifying potential customers for their products, placing and receiving orders,
axchanging payments, and ascertaining the latest government regulations
,effecting their weinesses and submitting required compliance reports
liectronically.
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Virtual Oesign and Manufacturing Project - Manufacturers of =nook, 
upensive products WI 11 use virtual design facilities to model, simulate, and 
visualize product designs and manufacturing processes in advance, saving the 
.tests of building prototypes. Eventually, virtual reality technologies will perm t 
product designers to `walk through' new products before actually building th s 

products and through manufacturing facilities before production begins. 

'Nhile we stror gly support the legislation and look forward to working with the 
subcommittee to get it passed, CSPP recommends making two changes in the bill 3S 
it was introduced last year: 

1. Include funds for research in precompetitive, generic enabling 
lechnologies for an N11. such as the following: 

researci on the scalabilty problems associated with aggregating many ' 
high, medium, and low speed users; 

technologies and architectures to ensure the security of information 
availably in an NII and to guarantee privacy of information; 

Intwoperability; 

integrity and robustness of networks and databases; 

hurnanicornputer interfaces, such as speech and handwriting recogniion 
and machine intelligence; and 

research on creating and managing distributed eleronic databases End 
libraries, such as indexing databases, digitizing libraries, and organizing 
material. 

2. The Information Infraitructurs and Technology Program, like the HPC: 
Program, will require strong management and accountability. CSPP 
recorrmends that an Executive Branch department or agency with signIficarr. 
roles and responsibikties in the intonation infrastructure be assigned to 
manage and impleinent the Information Infrastructure and Technology Program. 
This department or agency would provide a clear mechanism to coordinate, 
manage and govern the implementation of the program, and to ensure that the 
program's goals we achieved. 

IV. CAPP'S NII VISION 

In addition to supporting the HPCC Program, CSPP bedews the nation mur 
focus on creating the N11, which, together with the HPCC Program, will provide the 
means to address the difficult challenges the nation now faces. On January 12, 1933, 
CSPP released a report describing the computer industry's vision of an Nil and 
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recommending some steps the Administration, Congress, and the private sect° ca
take to achieve the vision. The following is * brief summary of CSPP's

In the future, the United States' primary resource for generating economic
prosperity. improved quality of life, and global competitiveness will be our ability to
quickly and efficiently generate end exchange information, technology, and ideas.
The Nii will allow all Americans to take advantage of our rich resources in intonation.
communication, and omputing technologies by linking together a range of institutions,
resources, and individuals. This will rovoiutiontze the way individuals relate with one
smiths' by enabling us to work together, collaborate, and access and generate
information without regard to geographical boundaries. It will enable fundamental
changes in the way vie educate our children, train and retrain our workers, earn a

fnermACtUre products, deliver services of all kinds, and interact with family ar d
Monde The Nil will Ove people in rural areas ready access to %brines, museum
exhibits, job information, and medicsl are now only available to those who live near
those resources. People all over the country will be able to work and interact with
others, creating new opportunities for the development of products and services wc,
cannot even begin to imagine today, creating new jobs and economic strength for
Americans, and providing a resource for workers to continumsly improve and
upgraCe their job skies.

The NII will integrate four equally important and essential elements
communications networks, computers, information, and people to create a whole
new way of learning, working, and interacting with others. While the private sector nes
primary responsibility for developing, deploying, and implementing these elements
Including the networks, services, and applications, the government has important roles
in creating a regulatory environment that will stimulate private sector Investment,
supporting research on generic technologies, funding demonstration projects,
coordinating the activities of the many agencies involved, and working with the private
sector to develop solutions to the myriad of policy issues that must be addressed.

V. RECOMMENDATIONS FOR ACTION

By investing it the HPCC Program, the United States has already begun
investing in the reseirch for an infrastructure based on high speed networks, high
performance computers, and on-line information. CSPP will continue to work With
Congress and the new Administration to implement our reconxnencistions to implore
the studio* of the HPCC Program. Hamm, we must now make a national
commitment to talc* 'he next step to develop a new national information infrastructure
that Ml provide us with the best opportunity to compete in the global economy of the
future.

CSPP's plan for the near term is to focus on developing support for the Nil from
potential user communities in health, education, manufacturing, and government
information. We will be working with Congress and the Administration to fund
preoompetitive research for the Nil and demonstration projects in health care,
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education, manufact.ring, and accessing government information. In addition, wo will
be worcing with Congress and the Administration to create a high-level, Joint
govern Tient-private sector body to develop a national vision of an information
infrastructure end to oborciinate and oversee the federal activities.

Before the comprehensive information Infrastructure of the future can be
realized, a broad cross-section of American Industries, academic and research
institutions. and the fociersi government need to agree on a common vision for the
effort. With a common vision In place, the private and public sectors can make a
commitment to do what they need to do, independently or together, to make the
vision a reality. In addition to the recommendations described above, CSPP
recommends that the Administration, Congress, and the private sector begin a Joint
eon to take the following actions:

Administration Agenda

1. Make the Nil a National Technology Challenge: The President should
declare the national information infrastructure a new national technology
Challenge.

2. Establish a National Information Infrastructure Council: The successful
development rod deployment of a national information infrastructure will be
aontingent upon the government adopting a vision and a strategy for its
mplementation. A National Information Infrastructure Council, chaired by tic,
Vice President, should be established to provide a management focus for tho
effort. Members of the Council should include the heads of all federal
departments, agencies, and White House Executive Offices who have roles cir
asponsiblitties in the information infrastructure, and private sector experts,
.ncluding representatives of industry, user groups, and research institutions.
The Council should have as its tribal responsibilities:

Edopting a vision for an NII;

working wet the private sector to develop and adopt several
corKrete goals for the Nil, with accomplishable milestones:

coordinating the NU activities of the various government agencies
End departments; and

developing a strategy to address policy issues that need to be
resolved to make the information Infrastructure possible, such as,
for example, privacy, security, interoperability, wide access,
affordablity, and freedom of speech.

134;
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3. Establish an Nil Implementation Entity: Establish a federal entity to
implement the Information Infrastructure Council's vision, plans, strategies,
teoornmendations, and other directions.

4. Develop a Publics Education Program: Request the National Research
Council of the National Academies of Science and Engineering to develop, ir
conjunction vitt the private sector, a program to educate the general public
;about the potential banes' of an Nil and the impact it will have on their lives

5. Maly Govern trieM Information Easily Accessible: The National Research
Council should assess federal information collection and dissemination policies
;and practices and make recommendations on how such policies and practices
should be charged to make public information easily available and accessible
to citizens through the Nil. The Nil implementation agency should be chargod
with develciairg a strategy to Implement the recommendations across all
;affected departments and 111011049.

Lagialative Agenda

Authorise a National Information Infrastructure Council and Appropriate
Funds for its Operation: Introduce legislation to authorize disatIon of a
National Information Infrasbucture Council to oversee development of the Nil
and appropriate funds for its operation.

Industry Agenda

1. Continue Investmente to Develop and Deploy an Nil: U.S. inciusiry must
continue to work to develop and deploy the Nil, including:

deployment of interoperable communications networks;

development of on-line databases and applications;

deveicpment of easy to use computers and information
appliances; and

training people to design, develop, and use the various siemens
of the infrastructure.

2. Continuo to tweet In Research and Development of Applications:
Companies must continue independent and collaborative efforts to Invest In
ssearch on Nil technologies and development of new products and services.
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3. Roach Out to Other Industries: CSPP will initiate a project to encourage other
industries likely to benefit from the applications made possible through an NI to
Join the effort to achieve an Nil.

4. Promote Nil Efforts: A wide range of affected industries should form a
non-profit group to work with the National Research Council to promote the .,411.

5. ,Develop and Participate hi Pilot Projects: Industry should undertake an
effort to develop strategic plans and facilitate the formation of teams to design
technology demonstration projects in health care, education and lifelong
learning, and manufacturing.

8. 'Develop Nil Coals and Milestones: The private sector will work with the
infrastructure Council to develop specific examples of accomplishable goals or
an Nil, with concrete milestones, such as, for example, a nationwide system of
online patient records accessible by any authorized health care professional
anywhere; anc: ail small and medium manufacturing companies networked w th
the manufactuing extension centers.

VI. CONCLUSION

Al s the 21st century approaches, our nation's challenge is to find ways to
rekindle economic growth, remain competitive abroad. and create the kinds of Jobs
that will enable Americans to raise their standard of living. This will require that we pit
more produstive and innovative than our competition abroad, and that we act more
quickly and more effi*intly. Across a range of industries, Americans are increasingly
turning to informador technology to do just that Our ability to generate and excha Igo
Information, technology, and ideas is helping us to increase output, decrease costs
knprovs quality, and bring now products to market. The United States has a uniqui
opportunity, in the HPCC Program and through an Nil, to capitalize on this increasing
reliance on information technology and the benefits 'Loan bring.

A national intonation infrastructure, which will be as accessible and easy to
use as our existing national infrastructures, oft revolutionize our ability to communicate
and collaborate by leasing geographical boundaries. It will enable us to tap into our
existing resources of creativity and knowledge. It will lead to the development of
products and services today unimagined. It we crests new jobs and economic
strength for individual Americans. it we accelerate the development of critical
tectinoogise. And finally, it will enable us to address more effectively many *mime,
problems, including challenges in health care, education, and manufacturing.

The HPCC Program is an excellent first step. It provides an Initial research
foundation to create is more extensive information infrastructure that we be broadly
eocessibie to the public and capable of meeting a wide variety of information needs.
CSPP commends the Congress and the Administration for putting In piece, through
the HPCC Program, a solid foundation for the national Information infrastructure of he
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Mr. BOUCIIRR. Thank you, Mr. Kay.
Mr. McDonald.
Mr. MCDONALD. Mr. Chairman, it's an honor to testify before

this Subcommittee today.
My name is Michael McDonald. I'm Chairman of Communica-

tions and Computer Applications in Public Health.. This is an asso-
ciation of approximately 800 individuals working or who have in-
terest in health informatics. also president of Windom Health
Enterprises, which works with cities and corporations, counties,
HMO's, hospitals, in the area of reducing health care costs while
improving health status, some of which is done through commu-
nications and computer applications.

I am going to be speaking to you today about the merits of the
High Performance Computing and Networking Project in regards to
the health of Americans and the viability of our health system. I
would like to state up front that this project is critical to the future
health of Americans, as well as to the prosperity of the Nation and
the functionality of the health system as we enter the 21st century.

If designed and implemented properly, the High Performance
Computing Initiative and the National Research and Education
Network will provide important keys to resolving some of the
present health care crisis, and this can do so while spawning a
broad and diverse information economy that will serve the Nation
well into the next century.

I would like to start off by illustrating how important health in-
formation is in terms of its impact on individuals' lives. My first
daughter, Mikayla, was born with cystic fibrosis, and if we as her
parents, along with her health professionals, had had access to in-
formation, she may have been saved from disfiguring scarring. I
don't mean to sound ungrateful for the medical care we received
because, in fact, we had outstanding health care. What would have
happened if we had lived in a rural area or did not have access to
such good medical care, most likely Mikayla would have died, as
many infants and children do every day, out of a lack of access to
health information and decision support.

Today, the absence of a national health information infrastruc-
ture is costing our Nation about $72 to $100 billion a year. Along
with this heavy toll, there is heavy toll in terms of premature
death, disability, reduced productivity, and diminished quality of
life. With the proper health information infrastructure, we could be
saving around a trillion dollars within this decade.

It was in this spirit that a plenary which I chaired on the Na-
tional Health Information Infrastructure was held last November.
Out of this plenary, five elements of the National Health Informa-
tion Infrastructure were defined: First, computerized patient
records and clinical information systems, potential savings, around
$15 billion a year, according to an Arthur D. Little study; second,
home-based telemedicine, with savings between $15 and $20 billion
per year; third, personal health information systems which would
give the public access to pretty much anything they would want to
know about their health 24 hours a day, seven days a week; poten-
tial savings, $40 to $60 billion per year; this is probably the largest
ticket item; fourth, population data structures which would im-
prove outcomes research and surveillance of epidemics and endemic
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diseases; potential savings undetermined at this time but perhaps
as much as $20 billion per year; and then electronic data inter-
change and electronic claims structures; potential savings, $6 bil-
lion per year.

The High Performance Computing and Networking Project can
catalyze rapid growth, as well as long-term growth of the informa-
tion economy, including health informatics. However, as presently
written, H.R. 5759 does not address issues of the present health
care crisis, nor does it create a balanced approach to the develop-
ment of a national health information infrastructure, some of the
elements of which are in a precompetitive stage and may need
some Government involvement.

I would suggest three areas of change to the legislation. One is
the context; the original wording should be changed to reflect to-
day's health care realities and to focus on solutions to the health
care crisis. Second, additional players need to be added; the lan-
guage should be redrafted to more appropriately address activities
of a broader group of centers, agencies, and offices of the Depart-
ment of Health and Human Services, and the coordination itself
may have to go to a higher level than NLM to allow for that broad-
er group.

Application areas. The six application areas in relationship to
health care are very important, but they probably are not going to
have the greatest impact on health care costs, and they represent
only one-fifth of the areas that I have mentioned above, so for that
reason I think we have to look at allocation of monies. The applica-
tions as listed may represent only about one-fifth of the funding
that is needed, and perhaps it needs to be allocated as presently
written.

So, in conclusion, this project is very important to the health of
Americans in building the National Health Information Infrastruc-
ture, and in building this infrastructure we can make significant
contributions to breaking the dangerous upward spiral of health
care costs. To do so, health applications must be strategically dem-
onstrated, especially in the areas of greatest savings, which would
be home-based telemedicine, personal health information systems,
and population data structures.

If the High Performance Computing and Networking Project
demonstrations address today's crucial health issues, we can grasp
a unique opportunity to prepare our Nation and reorient our health
care system for the 21st century.

Thank you for allowing me to comment on this truly valuable
and historic legislation.

[The prepared statement of Mr. McDonald follows:)
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STATEMENT OF MICHAEL D. MCDONALD, MPH
CHAIRMAN OF CCAPH (COMMUNICATIONS & COMPUTER APPLICATIONS IN PUBLIC HEALTH)

PRESIDENT OF WINDOM HEALTH ENTERPRISES

BEFORE THE SCIENCE SUBCOMMITTEE OF THE
HOUSE SCIENCE, SPACE, AND TECHNOLOGY COMMITTEE

Mr. Chairman:

It is an honor to testify before this subcommittee today. My name is Michael

McDonald. I am chairman of Communications and Computer Applications in Public

Health (CCAPH), an association of approximately 800 Individuals with an interest or

involvement in health informatics. CCAPH works with professional associations, like

the American Pubic Health Association, and government on issues of health

informatics research, development, education, and policy analysis. I am also

president of Windom Health Enterprises, a California -based corporation specializing

in the design of health systems and health-oriented communications. Windom's

clients include large corpotations, HMOs, hospitals, cities, counties, and the Federal

government.

Today, I would like to talk to you about the merits of the High Performance Computing

and Network Project and its impact on the health of Americans and the viability of our

health system. I will use the terms, "health informatics" or "health- oriented

telecommunications," to refer to the use of computers, Interactive information

strategies, or communications for health purposes. These terms are a natural

extension of the concepts behind the High Performance Computing and Networking

Project.
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I would like to state up front that this project is critical to the future health of Americans

as well as to the prosperity of our nation and the functionality of its health system, as

we enter the 21st century. If designed and implemented strategically, the High

Performance Computing Initiative and the National Research and Education Network

will provide an important key to resolving the present health care crisis while helping

to spawn a broad and diverse information-based economy that will serve our nation

well into the next century.

I will first illustrate the importance of advanced health - oriented communications and

computer applications by talking about how the ability to access information affects

individual lives. I will then outline how one of our nation's most critical goals --

lowering the cost of medical services while continuing to improve health status and

health service outcomes can be achieved, through health-oriented

telecommunications. I will conclude by making suggestions regarding the redirection

of the health focus of this legislation to better serve the building of a national health

information infrastructure that will aid us in diminishing the burden of further medical

cost inflation.

The Impact of Health information on the Lives of Individuals

Let me illustrate how access to health information impacts the lives of individuals. My

first daughter, Mikayla, was born with Cystic Fibrosis (CF), which usually affects

breathing and digestion. If we, her parents, and her doctors had had access to

2
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information systems which allowed us to quickly and easily explore information on

alternative diagnostic and treatment approaches, she might have been saved from

lifelong disfiguring scarring.

I don't mean to sound ungrateful for the medical care she received. Since the first

month of life, she has lived a virtually normal life other than taking enzyme capsules

when she eats to help her digest food. We were kicky to have been in an urban

hospital and to have had an extraordinary resident that was able to catch her distress

early. What would have happened if Mikayla had been born in a rural area or had

physicians with less up-to-date expertise? She would surely have died as infants

and children do of preventable and treatable illnesses every day because of a lack of

appropriate information and decision support.

Today, the absence of a national health information infrastructure may be costing our

nation as much as 70 to 100 billion dollars a year. That figure, however, cannot begin

to measure the heavy toll taken in terms of premature death, disability, reduced

productivity, and diminished quality of life. In other words, we could save

approximately one trillion dollars by around the turn of the century if we had a proper

health information infrastructure in place along with other changes to the health

system.
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The National Health information infrastructure Plenary

Last year, the first plenary on the national health information infrastructure was held at

the American Public Health Association Annual Meeting in Washington D.C. This

Plenary, which included a broad spectrum of leaders from he health sector, identified

the most central development needs of the national health information infrastructure.

Participants developed issues and recommendations to be submitted to a task force

on the National Health Information Infrastructure this year. The five primary elements

they identified as lowering medical cost inflation, while improving access and quality of

care, are discussed below.

1) Computerized Patient Record and Clinical Systems

The system we, as a nation, adopt for accessing, storing, and transmitting medical

information should allow records to be accessed instantaneously anywhere in the

country by authorized personnel. According to an Arthur D. Little study, approximately

$15 billion a year could be saved by implementing this type of system. The system

should include a universal medical data dictionary. It should have a multimedia

interface that allows access, storage and transmission of text, audio, and visual

information (X-rays, pathology slides, medical imaging capability). Enhanced

computing capability would improve and enable many new applications such as

surgical telepresence.

Telepresence and virtual reality capabilities in the operating room can expand the

4
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functionality of minimally invasive surgery and improve clinical outcomes. For

example, a patient with a gall bladder operation using traditional surgery would

normally have significant scarring and would need to stay in the hospital for days or

weeks. In an operating room with telepresence, a surgeon inserts a fiber optic

videoscope into the abdomen of the patient through one port (small hole) and

robotically-operated surgical instruments thmugh another port. As a result, the

surgeon can now look into the body via a computer workstation several feet or several

thousand miles away from the patient. The benefits from this approach are many:

minimal infection risk (because the abdomen is not opened up to the air and,

therefore, remains sterile); minimal or no scarring (because the surgical ports are

small); the patient can often leave the hospital the next day with far less pain and

complications (because the trauma and complications from minimally invasive surgery

are dramatically reduced).

2) Home-based Tolemedldne

According to the Arthur D. Little study, home-based telemedicine could save between

$15 billion and $20 billion dollars per year. Home-based telemedicine would allow

the health professional to monitor and interact with the patient remotely via a system

that merges the computer, video, and the telephone. It would also allow the

practitioner to utilize more technological wood and expertise through an intelligent

network while visiting the patient in the home. It would help the elderly to remain self-

sufficient in the home longer and aid the chronically ill in receiving more of the care
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they need outside of the hospital and doctors office. According to a recent study at

Dartmouth, physicians doing follow-up by telephone clinical visits reduced the number

of clinical visits by 28% and hospital days by around 30%. Telemetry (the ability to

measure physiological functions remotely), data aggregation and analysis, and two-

way video applications would further expand the quality and scope of telemedicine.

3) Personal Health Information Systems

Even assuming that personal health information systems were used only 25% to 35%

of the time that self care could solve a health problem, $40 billion to $60 billion a year

could be saved. Research and development efforts in the fields of self care and health

promotion (e.g., HeafthWise studies, the Stanford/Blue Cross study, Employee

Managed Care Corporation's trials, and the Harvard Community Health Plan's home

computer link) demonstrate that more than 95% of the first line of health decision

making is accomplished outside of the health system today by the individual alone or

with the help of family and friends. Seventy to eighty percent of health problems can

be managed by self care. When an individual needs medical attention, seventy

percent of a correct diagnosis depends upon the information a patient tells a

physician.

Unfortunately, the tools available to aid the individual in taking care of themselves and

becoming an active and informed part of their health care are the most undeveloped

parts of our health system. As a result, far too many people (common estimates are

6

145



142

McDonald 2/2192

50% to 80%) entering the health system do not really need a physician's care. Large

numbers improperly utilize the system (e.g. using the emergency room for back strain

or a cold). In addition, 60% of those who end up with serious health problems come

into the health system too late and as a result require more heroic, painful and costly

therapy.

Part of the reason self care, prevention, and health promotion are so underdeveloped

is that traditional print and mass media do not allow the individual to access health

information when they need it in a form that aids appropriate decision making. Health-

oriented telecommunications is likely to revolutionize this part of the health system by

rraking available anything a person needs or wants to know about their health 24

hours a day, 7 days a week in the home, school, workplace, or through public

terminals (like public telephones with video screens and digital capabilities). Unlike

the non-interactive media, the interactive personal health information system will give

the individual customized information and decision-support unique to them. For

example, the system would know that a system user named John is a 54 year old man

with diabetes and a family history of heart (Issase by accessing data John makes

available from his personal health record . It would also 'consider" many other factors

from his medical history and periodic risk assessments, if available, when giving him

information and decision-support. In regards to chest pain or even a request for an

exercise plan, the system's responses would be very different for John than for a 25

year old athlete without significant risk factors.
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4) Population Data Structure

There needs to be a standardized population data structure underlying the medical

and personal health information systems that allows aggregration and access on the

local, regional, and state levels in near real-time. Today reporting of diseases is poor

and the aggregation of population data is cumbersome and time consuming. A well

designed and Implemented population data structure is essential for Improving

outcomes research and surveillance of epidemics and endemic disease patterns.

Better outcomes data would lead to more uniform, effective and efficient clinical

guidelines. If public health professionals had the ability to instantaneously, reliably

and systematically aggregate data in real time from medical records and personal

health information systems independent of personal identifiers -- control of

epidemics and endemic disease patterns would become far more effective. Cost

savings are undetermined jn this area, but are likely to be significant, perhaps in

excess of $20 billion per year, if the results are properly utilized.

5) Electronic Data interchange and Electronic Claims Processing

Approximately 26% of health care costs in the United States go toward administration.

Canada spends less than half of this amount. Part of the reason for this difference is

that there are 1500 different insurance companies in the United States using many

different claims forms in the United States, Canada has one form. By switching to a

electronic unified claims form and other forms of electronic data interchange for health

8
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care administative transactions and inventorying, the Arthur D. Little study indicates

that approximately $6 billion could be saved per year.

The Plenary's work, in addition to discussin the five key health information

infrastructure issues outlined above, also drafted the following core policy

recommendations to support the evolution of the Infrastructure.

Privacy and Cordidontiality

The privacy and confidentiality of all heatth records must be maintained. Strong

precedents and methods (e.g., traditional confidentiality regarding medical claims,

encryption strategies, census data privacy protection) exist that can be used to

formulate policy in this area, but more still needs to be done. Without the ability to

ensure the privacy and confidentiality of electronic health and medical information, the

full potential of a health information system will not be realized. Information must be

accessible for outcomes research and surveillance without personal identifiers or any

threat to confidentiality. Information must be available for emergency care. Strategies

exist for the segmentation of records, but a single approach, or set of approaches, has

yet to be endorsed on a national basis. The Individual must be able to control access

to their records. Guidelines should be constructed with the help of both government

and professional associations to diminish liability for those adhering to nationally

accepted guidelines.
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Universal Access

Just as the United States now has universal phone service, the principles for universal

access within interactive multimedia must also be established. This is absolutely

essential if we are to bring health information services to the economically

disadvantaged. These populations generally have greater problems with their health.

The cost of providing medical care for the disadvantaged is in the hundreds of billions

per year and yet there are still large numbers of people improperly cared for. A

fraction of the cost now spent on medical services could be used to build the

infrastructure to save not only dollars, but lives.

Universal access to interactive multimedia must include not only two-way imaging

transfer to and from professional offices and hospitals, but two-way, digital, switched,

broad band capability Into homes. The greatest medical savings will result from

empowering the public to take better care of their own health by providing interactive

health information and decision support. An additional benefit of developing the

infrastructure to provide universal access to health information Is that the same

infrastructure would support library, educational, entertainment, telecommuting and

other information services.

10
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Coordination and Standardization

A properly designed and interconnected national health information infrastructure

would immediately improve coordination of services. This might start with coordination

among agencies, but would also help overcome discontinuities in services and

coverage throughout the health system. Data set standardization is essential. The

communication industry must also set standards for ease of use and connectivity. This

provides a significant challenge today, given the interLATA restrictions on the Regional

Bell Operating companies which can lead to separate and incompatible technical

protocols. Coordination and standards efforts should extend to system content as well

as to services used in conjunction with the information systems.

Quality Assurance

Data integrity (i.e., information accuracy, currency, and reliability) is critical to the

health information infrastructure. If quality standards for health records are set,

outcomes research will blossom, yielding valuable information having direct impact on

the quality of health care. It will also help us evaluate and refine health reform efforts.

Ideally, core life- and health-critical data for the personal health information systems

would be established at the highest level of scientific authority. For example, the

Institute of Medicine might oversee the dispersement of SBIR grants to develop a

standard set of core health information for the personal health information system.

1 5
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This would not only ensure the quality of the health and life critical data delivered

directly to the general public, but it would simultaneously diminish the liability of such

information by having it created and certified as correct and up-to-date by the world's

experts.

The core Information, if sponsored by government or private foundation funds, could

be put into the public domain. This would catalyze the growth of a wide variety of

information providers to create further health information content to expand upon the

life- and health- critical core information. Given that there are substantial standards-

setting activities already underway, government should make an effort to aid this

process and be careful not to supercede efforts that would otherwise accomplish the

same end with broader consensus.

Focused Demonstrations and Clearinghouse

Focused demonstrations would bring attention to the potentials of health information

services, test their viability, and catalyze their growth. A clearinghouse of health

information services and technologies (e.g., Department of Health and Human

Services' Center for Advanced Health Communications Technologies) would

coordinate information regarding these projects and act as an incubator for other

public and privately funded projects.

12
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The Significance of The National Research and Education Network

The High Performance Computing and Network project, if properly designed, directed,

and expanded, will catalyze the =id growth of a diverse and fruitful information-

based economy -- including within the health sector. The outcome will be products

and services that serve the public interest, the creation of jobs, and the generation of

profits and, therefore, tax revenues. The telephone companies claim that this will

create over a million and a half Bell company jobs for information services alone within

the decade. Job creation in the entire information infrastructure could be many times

this amount. John Sculley, President of Apple Computer, claims that a three and half

trillion dollar marketplace (including computers, telecommunications, and information

services) will evolve by around the turn of the century. If the vision of the

telecommunications and computer industries is even partially correct, the information

sector will be the most vital and vibrant part of the American economy well into the 21st

century.

Our government can not take on the task of building the entire intelligent network by

itself. Nor should it involve itself in activities that free enterprise can appropriately

address. It should, however, nurture leadership within the private sector by helping to

direct its gaze toward the future market opportunities. Hopefully, this will decrease the

amount of corporate and legislative time and resources fruitlessly spent trying to

protect existing interests, to the detriment of building the much larger future market

opportunities. The government should be looking for willing partners not only in the

large and medium-sized businesses, but also in the small information providers far
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down the economic food chain where so often the greatest innovations take place. If

the government is able to provide this type of leadership through efforts like the High

Performance Computing and Networking Project, the United States will blaze a rapid

path toward realizing Vice President Gore's goal of a thriving information sector that

supports all other sectors of the economy.

The High Performance Computing and Networking Project could establish vital

demonstration projects to support the development of the national health information

infrastructure. We know that government research and development of this type (e.g.,

the Highway infrastructure projects of the 1950s) greatly aid early development of any

infrastructure. Government funding in infrastructure will encourage businesses to

invest, therefore, stimulating the growth of very successful new economic sectors.

The High Performance Computing and Networking Project has a high probability of

not only catalyzing economic growth, but also redirecting our society toward more

environment-friendly and energy self-sufficient economic activities. It is logical to

choose the health sector for demonstration projects, since information is so crucial for

good health and efficient health services. Moreover, properly directed demonstrations

could even significantly reduce medical cost inflation and, as a result, help diminish

the federal deficit. In order to effectively address these important societal initiatives,

the health applications demonstrated by the project must support the goal of

significantly lowering medical cost inflation while improving access and quality of

health services.
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Some of the advanced health-oriented telecommunications applicationssuch as

telepresence and virtual reality applications are dramatic and compelling

improvements to medical care.. Such applications can extend the effectiveness of

minimally invasive surgery, for example. However, the greatest contribution to

lowering medical costs lies not in directing large amounts toward ultra high tech

medical applications, but rather in building a balanced approach to the five application

areas specified earlier as key elements of the heath information infrastructure

(computerized patient record and clinical system, home-based telemedicine, the

personal health information system, population data structures, and electronic data

interchange and electronic claims processing).

Once implemented, 50% to 75% of the cost savings easily $50 billion to $75 billion

per year will result by accomplishing two goals: 1) empowering the public to take

better care of themselves and make wiser choices about their utilization of health

services; and 2) helping chronically ill and aging individuals to receive appropriate

medical services and supervision while living better and fuller lives in the comfort of

their own homes, surrounded by their family and Mends. Priority should be given to

these applications, given their significant potential contribution.

To help with this restructuring, I recommend the following:

1) altering the language on pages 3 and 4, under Sec.2 FINDINGS AND PURPOSE,

Part (b)(1)(C), of H.R. 5759 which states, Improving the provision of health care by

furnishing health care providers and their patients with better, more accurate, and
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more timely information;

Given that medical costs have now reached a point in which they are stifling economic

recovery and the management of the Federal deficit, we as a nation must reduce the

cost of health care, or at least stop its further cost inflation. In order to place the

language of this bill within the context of health reform, it is recommended that this

clause should be rewritten to read, lowering the cost of health care while expanding

access and, quality of health services by furnishing better, more accurate, and more

timely health information to the public and their health providers',"

It is believed that this rewording would be more appropriate than the original

language, if this legislation is to attempt to build a balanced health information

infrastructure that serves the public (both well and sick) as well as the medical care

system. In this context the personal health information system, population data, home-

based telemedicine, and unified claims structure can also be addressed appropriately.

2) altering the language on page 7, under (6), of H.R. 5759, which states, "The

Department of Health and Human Services, particularly the National Institutes of

Health and the National Library of Medicine."

This should be redrafted to more appropriately address a broader group of centers,

agencies, and offices of the Department of Health and Human Services, particularly

the Centers for Disease Control, Agency for Health Care Policy and Research, and the

Office of Disease Prevention and Health Promotion, as well as the National Institutes
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of Health and the National Library of Medicine.

If the legislation is to help build a health information infrastructure addressing issues

broader than medical care as specified in the five elements above, more agencies and

offices must be involved to manage this broader mandate. For this reason, the overall

health activities of this project should be overseen at the Office of the Assistance

Secretary of Health.

3) On page 17, under SEC.6 APPLICATIONS FOR HEALTH CARE., I will not

recommend specific language for this section at this time because of its reference to

the "Plan developed under section 701 of the National Science and Technology

Policy, Organization, and Priorities Act of 1976," with which I am not presently familiar.

I would recommend that the National Institutes of Health, and particularly the National

Library of Medicine develop technologies in the six areas of section 6 of H.R. 5759 as

stated. In addition the National Institutes of Health, the National Library of Medicine, or

the appropriate offices, centers, and agencies I note above should manage the

demonstrations having to do with applications that go directly to the general public, or

deal with prevention, sell care, health promotion, outcomes research, home care, or

population data. These areas, which are critical to the health information

infrastructure, have not traditionally been strengths of the National Library of Mock:ins

and have tended to play a small role In the research done at the National Institutes of

Health. Given that the six applications listed in section 6 are extensions of traditional

medical care applications and will not be the biggest contributors to medical cost

savings, ft is recommended that two fifths of the funding now proposed for allocation to

isa
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these areas remain toward these six stated areas in Section 6 of H.R. 5759. However,

three fifths of the recommended resources in H.R. 5759, or additional resources,

should be reallocated toward applications for the general public, or deal with

prevention, self care, health promotion, outcomes research, home care, electronic

claims transfer, or population data as outlined in this document above.

CONCLUSION

If this legislation can supplement its present focus on medical applications alone with

the other areas proposed as elements of a balanced health information infrastructure,

it can help build an infrastructure from which we can reverse the present decline in the

health of Americans in comparison to other nations. I would submit that this project's

demonstrations must address the undeveloped areas of our health system in order to

help break the dangerous upward spiral of medical care costs.

The health information infrastructure can be a major contributor to reducing the costs

of health care by designing our information society include applications which assist

our chronically ill and aging citizens to be more self sufficient in their home

environment, while still receiving quality care. It can provide the public as well as

providers with better, more accurate, and more timely health information, so that we as

citizens can become more responsible consumers of health care and be more able to

maintain and improve our own health. In addition, this project can play a crucial role in

stimulating the development of an approriate population data network and provide

18
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crucial demonstrations of how a universal electronic medical claims structure should

evolve.

The interactive media have very significant advantages over the traditional mass

media in terms of these types of applications. If the High Performance Computing and

Networking Project demonstrations address these health issues, we will have grasped

a unique opportunity to prepare our nation and reorient our health system for the 21st

century. I thank you for allowing me to comment on this truly historic and valuable

piece of legislation.
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Mr. BOUCHER. Thank you very much, Mr. McDonald.
Mrs. Parker.
Ms. PARKER. I am representing the American Library Associa-

tion. I am also a state government official that has responsibility
for the 6,500 libraries in Pennsylvania and their cooperative pro-
grams. Our 647 public libraries have the potential to generate
some of the most innovative uses of the network for the widest
range of individuals. They also have the kind of community infor-
mation files that can help solve grass-roots problems.

Recently in Pennsylvania we have begun a project to provide
connectivity for 140 libraries that are not already on the Internet.
These are libraries such as Lycoming College, Boiling Springs High
School, the Balch Institute for Ethnic Studies, and the Hershey
Public Library. The goals of our project were to put all the libraries
on one electronic mail system to create an interactive calendar of
library events and training and to provide full Internet access.

Our connectivity needed to be as transparent as possible because
we had many libraries already on the Internet which we needed to
add without redundancy, and we had a separate network which
was running pilots for school libraries.

We have used federal funds through the Library Services and
Construction Act for this project.

Broader access, as Congress conceived it, is needed for the insti-
tutions which Congress referenced in the High Performance Com-
puting Act. The National Science Foundation appears eager and
able to fulfill the responsibilities, but it is not funded to do so.

One of the most important areas for us is increased access with
more focus on education, training, and support for the use of the
network. We would encourage you as a committee to think of add-
ing a fifth applications area to "Son of HPC", and that would be
an application which relates to government information. NREN
should be the primary mechanism which the government uses to
provide access and delivery to federal information, and that flow
should be integrated into networked public information arising
from the activities of state and local government.

The change from a print to electronic libraries is prompting a sig-
nificant change in the role for libraries from ownership to access
to information. This means new ways of access and a widely dis-
persed system of resources through a distributive system. If we are
to preserve our intellectual heritage through the digital library,
NREN applications also need to stimulate the digital conversion of
library resources.

At this stage, continued NSF support for midlevel networks and
of the connections program is essention. Connectivity may be a
commodity quickly, but the other services and values provided by
midlevel networks cannot be easily replaced, and there are strong
partnerships between library networks, state government, and the
midlevel networks.

Congress can further its NREN vision by building components
into both new and existing legislation. Congress could add re-
sources to establish resource connectivity through many of the cur-
rent grant programs, and this, I think, would encourage federal
agencies and departments that do not already have strong partici-
pation to partner with the NSF.
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Congress could, for example, in its pending reauthorization of the
Elementary and Secondary Education Act, authorize funding for
connectivity for schools and their libraries. There is an existing ex-
ample in which the reauthorization of the Higher Education Act
added in its title to library programs specific encouragement of
NREN-related projects. The Library Services and Construction Act
already exists as a vehicle for extending connectivity and the infor-
mation infrastructure to libraries of all types.

The American Library Association strongly supports passage of
an NREN application bill that would build on the legislation intro-
duced in the last Congress. We have specific recommendations.
This includes ensuring that in the application on education that
public libraries are specifically named for their role in support of
education and life-long learning.

We believe there should be a new component for key government
information, including depository libraries and support for pilot
projects to make federal and state government information avail-
able over the network.

We also support within the digital library component pilot
projects in the conversion of library resources to digital format, the
development of integrated approaches to organizing and location
information in the digital library and strong education and training
programs. We feel the network has been a major success story to
date. The federal investment has spurred a much larger invest-
ment by industry, institutions, and other levels of government, and
a strong commitment will ensure that continued investment and
help to quicken the development of the National Information Infra-
structure.

Thank you.
[The prepared statement of Ms. Parker follows:)
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SUMMARY OF STATEMEIT

!Itara A. Parker, commissioner of Libraries
Pennsylvania Department of Education

Representing the American Library Association

Before the House Subcommittee on Science
February 2, 1993

The National Research and Education Network (NREN), as Congress envisioned it in the
High-Performance Computing Act, is more than a federal research network. The NREN,

as a testbed for the National Information Infrastructure, extends to schools,
libraries, and communities, and has the potential to transform research and
education and to address critical social needs. The NREN vision is beginning to be
addressed in Pennsylvania through a variety of statewide efforts, aided with the
stimulus of federal Library Services and Construction Act (LSCA) funds.

The Library Role

Libraries, located in almost every community, are natural public access points to
the network and sources of information and training in its use. Libraries are also
providers of network information resources, ranging from the current online public
access catalogs and community information files, to pilot projects in the conversion
of our intellectual heritage (full text, graphics, video, and multimedia) to digital
formats.

NSF Solicitation

NSF has worked diligently to implement its HPCA duties, but has been given neither
clear responsibility nor adequate resources to realize the congressional vision.
Its solicitation process appears to be focusing on the technical architecture of the
network and on the federal research role. For libraries to become full partners in
the NREN vision requires a public planning process for the national NREN program,
a meaningful voice for libraries and other involved constituencies in NREN planning
and management, and a government role in assuring a broadly available, high-
capacity, affordable, interlinked, network system to educational institutions and
libraries.

Realizing the Congressional Vision

Parts of the congressional vision have yet to receive attention and need more
emphasis. Much too small a percentage of the HPCC budget is being used to support
the network, and reallocation within this budget is urgently needed for (1)

connecting all levels of education and Libraries; (2) making federal and state
government information available over the network, especially through the existing
federal Depository Library Program; and (3) education and training programs and an
integrated approach to organizing and locating electronic information resources.

70-830 0 93 6
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Support for NREN Applications Bill

American Library Association strongly supports passage of an MIEN applications bill
which would build on legislation introduced in the last Congress. Consistent with
our three points above, we recommend the Subcommittee (1) expand the education
component of an applications bill to include public libraries in their role in
support of education and lifelong learning; (2) a new component to provide high-
level connections for key government information depository libraries and support
pilot projects to make federal and state government information available over the
network; and (3) support, within the digital Library component, pilot projects in
the conversion of library resources to digital formats, development of an integrated
approach to organizing and locating electronic information resources, and education
and training programs.

162
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Statement of

Sara A. Parker, Commissioner of Libraries
Pennsylvania Department of Education

Representing the American Library Association

before the
Suhcommittee on Science

Committee on Science, Space and Technology
U.S. House of Representatives

February 2, 1993

I am Sara Parker, Commissioner of Libraries and Deputy Secretary of Education
for Pennsylvania. I am also appearing on behalf of the American Library
Association, a nonprofit educational organization of more than 55,000
librarians, educators, information specialists, and friends of libraries.
Thank you for the opportunity to testify on the progress made by the Federal
High Performance Computing Program and to make recommendations for legislation
to follow the High-Performance Computing Act of 1991. As a representative of
the constituencies which will both help build the National Research and
Education Network and link it to users, I speak for many in commending
Congress on its vision. The NREN Congress designed in Section 102 of the Act
can indeed pave the way for a National Information Infrastructure for use by
all Americans.

NREN, if fully implemented as Congress envisioned it, would provide an
appropriate role for the federal government which ensures equity of access and
use of the network by institutions which serve a public purpose. NREN is more

than a federal research network or a'high-speed backbone. between
supercomputers. It extends beyond the research and academic communities to
primary and secondary educational institutions, libraries and to the public.
NREN has the 'otential to provide information and technologies to address--
critical so,:2111 needs, It has to be developed in a National as well'as

Federal contaxt.

At this time there appears to be unity of Congressional and-Presidential
vision. This will, I hope, strengthen the partnership-for building NREN -
federal, state and local governmentuniveraity',Jibrary, education related.
communities and the private sector. There is fundamental need for a continued
federal presence in the evolution of the-network. This central presence will
ensure equity of access to networks and that access is-broadly based so many
communities and constifuenciei can benefit.

The Congressional vision ia,cetainly being realized at thelbtal leVel in -
Pennsylvania. z.

The State Library of Pennsylvania, as an agency of state government, is
responsible for the development of libraries and for the cooperative
relationships between thee: This is true of the 50 state library agencies in

the 50 states. The responsibility of my office under statutory authority for

-3-
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interlibrary cooperative programs includes connecting the libraries of
Pennsylvania to the emerging NREN.

A commitment to economic development, and Pennsylvania's position as a high-
tech state, led to development of PREPnet (the Pennsylvania Research and
Economic Partnership Network). This high-speed data transmission network is
the mid-level network connecting Pennsylvania to the Internet. It has 110
members from all sectors.

Pennsylvania has over 6,500 libraries; 5,000 of those are in our public and
private schools. There are over 250 academic libraries. Our 650 public
libraries range from The Free Library of Philadelphia with over S million
volumes to our smallest library which serves about 300 people. Public
libraries have the potential to generate some'of.the most innovative
educational uses of-thernetWoik for the -widest rangeof individuals. Public
libraries are ubiquitous and politically neutral agencies. They have
significant community information resources and can play a key-role in using
NREN to address grassroots problems.

Recently, we have begun to provide connectivity for 140 libraries hot already
having Internet access, libraries such as Lycoming College, Boiling Springs
High School, the Balch Institute for Ethnic Studies, and the Hershey Public
Library. Access is through the Health Sciences Libraries Consortium of
Philadelphia. The goals of our project are to put all of the libraries in
Pennsylvania on a single electronic mail system; to create an interactive
library events and training calendar; and to provide full Internet access for
libraries.

Priorities were clear. We needed to ensure the libraries Which are federal
depositories or state depositories of government information were on the
network. The 28 district library centers and county public library systems,
both having responsibility for service to-smaller public-libiarieS,-need
access to the Internet. We wanted to MoVe-dollaboiatiOn and cooperative
programs into an electronic environment and end reliance on paper,
telefascimile and surface mail. Thus all of the academic library consortia
and members of the Council of Pennsylvania Library Networks, which represent
the state's 175 library cdoperatives, were encOuragedto'participate.

Pennsylvania State'UniVersity has been important in the earlier development of
a network system throughout the Commonwealth. Building on an electronic
extension of the State AgricuItUrar InfOrmatia sYstem;-c4led.PennPages, the
Department of Education uses the Penn State system to rehcb 494 oar 501
public school districts. PENN*LINIC has -a pilot project foi Tnternet access' -in:
which seven of the school diStricts partiCipate:. FOr exueple, North Pocono
High School has 75 students in a meteorology Class using the Inkernet tO math
the National Weather .Service,- Six )6Urnilitt studentS and twenty six world
history students exChanli-letters with RUesian srlaWit students.'''.These
Pennsylvania high school students will send 'the $10 each lussiari--sdhool-needa
to pay to continue theirItternet accea -fox next:tear. ksmall aunt here
is a large, difficult to find, amount in Russia.

Pennsylvania's connectivity needed to be as transparent as possible so
libraries already on the Internet could be added without redundancy. We also

-4-
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needed an easy interface into PEN1LINK for school libraries. The Health
Sciences Libraries Consortium was chosen from eight other alternatives because
it already had in place user-friendly front end design. Its menus make it
easy for small libraries to participate in the network. Libraries will also
be able to use all of the value-added services provided to the Consortium
members. Medlin and group eontracts.for detsbasesoarching are examples:

We have used federal funds from the Library Services and Construction At
(LSCA), administered by the U.S. Department of Education, to fund this
protect. We are using approximately $67,000 of LSCA Title I (Public Library
Services) to fund public libraries and approximately $360,000 of Title III
(Interlibrary Cooperation and Resource Sharing) to fund all types of
libraries. We are using additional LSCA funds of $210,000 from both titles
for a program in COnsumelbeilth information which will link public libraries.
and hospital libraries to health resonrces.to deliver Information on,AIDS.and
Alzheimer's disease-to'peasple.throaghout the-state.

The High-Performance Computing Act of 1991, in authorizing NREN, has
encouraged state libraries to Make a good beginning to involve libraries.
NREN, as a complex web of cooperating networks, may develop through many
stages as mid-level networks and state governments cooperate. The creation of
the High Performance Computing Advisory Council mandated by PL102-194 is
essential to strengthen and expand development going forward on several
levels.

Broader access is needed for the institutions which Congress referenced in the
High-Performance Computing Act. Section 102, the National Research and
Education Network, places clear responsibility on federal agencies for the

.

linkage of research institutions, educational institutions, government and
industry. The network is to provide users with appropriate access to "high-
performance computing systems, electronic information resources, other
research facilities and libraries; electronic information resources maintained
by libraries, research facilities,-publishers and affiliated organizations;":.
The National Science Foundation-is eager and able to fulfill its
responsibilities in this regard, but it has not been funded to do so.

Many of the public institutions named by Congressan.its:vision
hays-serions..z.

constraints which affect their participation.in the-emerging NREN. .-These -. .

include lack of equipment, the six ofhardware:andaoftware which Makeir:
interoperability difficult, limited financial vosaarcia.and tack of.expertifie.A
to use networks.

Increased access requires-more focus ,cmmoducation,ctrsining and supportftfor--
the use of the network. As noted by.the Assodiation-of Research Lihriries,
pathways to accommodate differing skill levels should be developed and an
infrastructure created that-includes support services,.training materiels...
workshops, help lines, development of documentation. and more. Outreach .

services should identify new Commuhlties.of oilers and theirqdistinct.
information needs. Prograta'abd'SerVices should assist users in/utiliring therir
network. Coordination between-netWork providerssndlaaivice organizations
should yield an integrated-approach-,t(5.:Uter

services-:and:accest.-',Theskill.r.
of Librarians in organizing-And-finding information-will

be'i*Poirtant- to..- --rnu students, small businesses, independent researchers and others are able
o access the resources on NREN.

-5--
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Public libraries, schools and academic institutions can help achieve the
Congressional vision. Librarians help build a network that is user-friendly.
They improve the organization of electronic information resources. Librarians

are and have been in the forefront in helping design the intellectual access
to the resources on the network. NSF and other agencies should encourage
network demonstration and development projects involving interdisciplinary
teams with library science participation.

Collaboration between state libraries and the mid-level networks is important

as state level resources are made available. This includes mounting databases

to enrich the intellectual and information content of the network.
Pennsylvania has 29 library catalogs on the, network. Penn State University

mounts PennPages as part of the Agricultural Extension Service and ERIN, its
economic development database. PENNLINK is building files on school reform

and performance-based learning. Schools contribute-their successful programs

in restructuring to the database.
-

.

Libraries of all types and sizes hold unique resources and widely share
information about them. With support, the bibliographic information and full

contents could be made available on the. network. Public librarie.:. have such

information held in community information files which may be of value to other

communities.

Adding government information to the network should be a fundamental goal. We
recommend a separate section for this application in any new NREN bill.

NREN should be a primary mechanism which the federal government uses
to provide access to and delivery of federal information. This flow

should be integrated with networked public information arising from
the activities of state and local government. Passage of the

legislation such as the Government Printing Office WINDO/Gateway
bill would also improve sublic_accessibillty -to federal government .

information.

State libraries feel a particular responsibility to make state
government information available through the network. The North

Carolina State Library has arranged for the network to carry a
digital library of the statos' history; the.state's_administrative..,
code, JOBLINE, purchase and bidding contracts, course offerings from_..
the state colleges-and-the-full text of bills as they age.
introduced in the North Carolina Assembly. Legislative and other
government databases could be a driving application to spur. progress-

toward 4 National Information Infrastructure. .
-

Local public libraries work actively to make local government
information available. The Carnegie Library of Pittsburgh through .
its NeighborLINE Project has created a database to provide technical
assistance toneighborhood.groups for.economic development, Thysipal..-
renovation of the neighborhood, community service and cormunity-,..,.;
based organization. .NeighborLINE includes information on planning;
financing and developing new or rehabilitated housing units;
strategies for the-conversion of low - income housing units; and
shared information from groups participating in a tenant/landlords
rights project. It also makes available the city's data bases and
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real property files. If mounted on the network, this information
could be available to neighborhoods in Los Angeles, Chicago, or
Boston.

The change from print-to electronic libraries is prompting a significant_
change in roles for libraries--from ownership to access to information. The
prototype digital libraries envisioned in NREN applications legislation are a
beginning. The legislation properly provides for the development of systems
software standards and computer technology to make the digital library
possible.

If we are to preserve our intellectual. heritage through the digital library,
NREN applications bills also need to stimulate the digital conversion of
library resources. .FbiladelphiaAras the center of printing for the American.
colonies. The digitization of early Pennsylvania imprints would_recreate, for
thousands of users, the intellectual,materials that_gave rise to our democracy
and government. The Pennsylvania Public Television.Network has an archive of
all programming produced by the seven public television stations. It
represents the imagery,-video and sound ready to be entered into-a-digital
library. This is an example of why libraries need the high capacity the mai--
promises. Interactive distance learning, health and medical applications and
scientific research also need NREN's higher speeds.

The National Science Foundation has worked diligently to implement its HPCA
duties, and to hear and respond to observations and recommendations from a
wide range of interested parties. However, it has been given neither clear
responsibility nor adequate resources to fully realize the congressional
vision. Its solicitation process for the NSFNET backbone appears to be
focusing on the technical architecture of the network and on federal research
support.

At this stage, continued NSF support of mid-level networks and of the
connections program is essential. Connectivity may become a commodity quickly -:-
but the other services and'values provided by midlevel networks-would pot-be -
easily replaced. Recently, several productive partnerships have been
established between midrlevelt and statsior,regional library networks. The
library networks broker-technological-sorvioes-oe.behalf of individual
libraries. Library-network and:mid-level=network partnershipeimay'prove-
particularly helpful in:supporting connections for Small libraries where
technical support and.training.sust come fram.outsideAhe

' '- . '-'-
For libraries to becoMe.full partners in'tha NR.1$ vision:reguireire public
planning process for_ile-national NUN program,. a meaningful voice for
libraries and other involved constituencies in NREN planning and management,
and a government role in assuring to educational .institutions, and libraries
(as publicly supported institutions fostering national goals) a broadly .

available, high-capacitY.,affordahlo, interlinked..network system- We join
with others, such as,EDBC9M and the Computer Systems PolicyProjedWin.
recommending congressional-attention to,the,National Information. -'i7
Infrastructure - ...... .. -

Establishment of an NII Council would be a useful first step. We recommend
inclusion of library, education, and public interest representatives on such a
body. NII discussions must include voices with actual experience with the

_7_
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networks and network information so that the focus on users of information is
not lost in the voices of the telecommunications, computing, broadcast, cable
and entertainment industries. Further steps could include investigation of
establishment of an NII implementation entity. One option which should be
considered is a not-for-profit federally-chartered entity.

We also commend to the Subcommittee's attention the Proceedings of the NREN
Workshop, Monterey, California, September 16-18, 1992. Supported in part by
NSF, this workshop was sponsored by the Computing Research Association, EDUCOM
and the IEEE U.S. Activities Board. Representatives of ALA and other'library
organizations participated and a number of useful recommendations were made
related to NREN policy issues.

Congress can further its NREN vision by building components into both new and
existing legislatiOn.---Congrest'could add resources to'ettablish network
connectivity through many of the current grant programs. This would encourage
federal agencies and departments that do-not'already-have connectivity
programs to partner with NSF. Congress could, fof example; in its pending
reauthorization of the Elementary and Secondary Education Act, authorize
funding for connectivity forschools and their libraries. The recently
reauthorized Higher Education Act in its Title II library programs
specifically encourages NREN related projects.

The Library Services and Construction Act already exists as a vehicle for
extending connectivity and the information infrastructure to libraries of all
types. As little as $20 million per year in new funding through LSCA would
provide a major stimulus to additional development. LSCA provides for state-
based programs administered by state library agencies, and is thus an existing
vehicle which allows for statewide coordination and considerable flexibility.
to address the differing circumstances and needs throughout the nation for
connecting libraries and-adding information resources to the network.

Some libraries need higher-level connectivity and bandwidth than others; all - -

will need full network capabilities as use of the network becomes essential,
and as multimedia resources become electronically available. Immediate
priorities for higher-level library connections will, be -the key roles played
by libraries; as federal or state government information depositories; as key
points for peblicuSe.and acceks;.thoso serving large. populations, or. those - . -

providing access'Wereas of little or no-connectivity. -A library Misy be the' -

only access for those without an institutional affiliation. Another priority
would be the unique resources which librarieekill add to-the network. Pilot.'
projects such as ours-in Pennsylvanis'deMonstrate the value of pUblioly-
supported information infrastruettlie.

Clearly, parts of the congressional NREN vision have yet to receive attention
and need more emphasis. Much too small a percentage of the HPCC budget is
being used to support the network. Reallocation within the HPCC budget is
urgently needed for (1) connecting all levels of education and libraries; (2)
making federal and state government information available over the network,
especially through the existing federal depository libraries; and (3)
education and training programs and an integrated approach to organizing and
locating electronic information resources and converting library collections
to digital formats.
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ALA strongly supports passage of an NREN applications bill which would build
on legislation introduced in the last Congress. We recommend that the

Subcommittee:

l) expand the education component of an NREN applications bill to include
public libraries in their role in support of education and lifelong learning;

2) add a new component to provide high-level connections for key government
information depository libraries, and support pilot projects to make federal
and state government information available over the network;

3) support, within the digital libraries component, pilot projects in the
conversion of library resources to digital formats, development of an
Integrated approach to organizing and location electronic information
resource, and education and training programs.

Resources currently available fall far short of the amount needed to realize
the goal of Congress in connecting research, education and libraries at all
levels in every state. The network to date is a major success story in that
the federal investment has spurred a much larger investment by industry,
institutions and other levels of government. A modest reallocation of federal
resources in order to provide a stimulus to broader access, better network
tools, and practical applications such as literacy and lifelong learning,
health care, provision of government information and information which
contributes to social and community problem solving and economic development
would also spur a larger investment and quicken the development of a National
Information Infrastructure.

An WREN applications bill may not need an agency coordinative process which
duplicates that in the HPCA, but any new bill should be structured so that
federal agencies responsible for both view them as an integrated whole, thus
providing a ubiquitous universally acceptable, high-performance information
network system to serve the individual agencies, institutions and organization
that have a stake in its components.

I also ask you, as a Subcommittee, to give serious consideration to developing
this legislation in partnership with appropriate education and government
operations committees and subcommittees, in order to leverage the policies,
programs and practices that they oversee with those of the NREN program.

Thank you for asking me to join you in the public policy process that is
framing and addressing the need for a national information infrastructure to
support life and enterprise in the 21st Century.

-9-
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Mr. BOUCHER. Thank you very much.
Dr. Bender.
Dr. BENDER. Mr. Chairman, I would like to thank you for invit-

ing me to participate in these hearings.
I'm currently the Director of the Ohio Supercomputer Center, a

state-funded high performance computing center providing higher
education, as well as Ohio industry access and training to high per-
formance computing. rm also the Director of Academic Computing
for the Ohio State University, providing central resources for our
teachers, faculty, and staff. But today, rm representing the Coali-
tion of Academic Supercomputer Centers CASC as its Chairman.

The Coalition of Academic Supercomputer Centers was founded
in 1989 to provide a forum to encourage federal, state, and local
support of high performance computing. Today there are 18 CASC
members, five federally funded, three state funded; and 10 univer-
sity or locally funded. A list of our members is attached to our tes-
timony.

Our members provide the primary share of high performance
computing and networking services to the academic community and
particularly at the state centers serve as economic development for
the local business community. CASC provides a vehicle for our cen-
ters to pursue a common agenda using our technology infrastruc-
ture and human resources.

Our centers have high performance computing equipment, sup-
port infrastructure for example, visualization and softwaredis-
tance learning and training, mass storage equipment, and, most
important, a human resource knowledge, knowledgeable and expe-
rienced in educating, training, and supporting our users.

CASC is now participating in the development of the medicine
complex which will bolster a productive, cost-effective partnership
among academic high performance computing centers, government,
research laboratories, university researchers, and industry. CASC's
role in education and the business communities of America has po-
sitioned us to be effective to effectively address the challenges of
the 21st century.

We have looked at both the questions you raised and are pre-
pared to offer a statement which is a consensus statement of
CASC. We held a meeting last Wednesday, and we have been
working on it over the network ever since, and the last revision I
have we finished up yesterday afternoon. I will summarize our
statement.

We recognize the importance of the High Performance Comput-
ing Program in seeking to retain the U.S. position in the area of
high performance computing and networking technologies. We ap-
plaud the Federal Government for committing the investment in
HPCC. However, CASC is concerned with the management, the di-
rection, and the funding of the HPPCP.

The role of FCCSET was never intended to manage the HPCCP,
and the HPC Advisory Committee has yet to be developed. We note
that such a management must be in place to direct and, impor-
tantly, to protect our U.S. investment. Also because of the lack of
management, unhealthy competition among existing and new ac-
tivities has developed.
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The early implementation of the HPCCP did not envision an ex-
plicit complementary role of current national, state, and university
investments. In fact, CASC members have seen no increases of
funds due to HPCCP for the support of our performancehigh-
performance computing infrastructure.

Grand Challenge problems research has impacted the federal
agencies, higher education, and business, in that order. The impact
on federal agencies is to focus Grand Challenge problems on agency
missions. Higher education impacts are in. the basic, computational,
and computer sciences, not the support of the infrastructure, par-
ticularly the high performance computing infrastructure.

The primary industrial impact of the HPCCP is on the tech-
nology development, not technology utilization. It does not appear
that the NSF, which is in the leadwas in the lead of the develop-
ment of the national high performance and networking infrastruc-
ture for education and researchhas received funding consistent
with the HPCCP planning. CASC recommends that the NSF
should receive funding at the targeted levels to maintain and en-
hance its role in the HPCCP.

Finally, CASC questions how many new federal resources were
actually invested in the HPCCP and are very interested in where
those resources went.

Summarizing our comments on stimulating applications, we Leek
recognition by the Congress and the federal agencies. CASC mem-
bers are already involved in enhancing kindergarten through un-
dergraduate university education via information technologies, pro-
viding medical and health care uses of information technology, and
we are playing a criticaland are critical players aiding states in
economic development by focusing on rapid work force retraining
and small and medium business applications.

New legislation is needed to create clear incentives to encourage
state and local investments tk, complement federal investments,
and those having already made investments should be encouraged
to maintain and enhance their current activities. CASC suggests
that HPCCP can be brought to medium and small business, manu-
facturing, and service industries by expanding the support for the
CASC members as they develop the infrastructure and outreach
necessary.

Currently, CASC members have many industrial partners. We
are serving pharmaceutical, biological, oil, chemical, and the auto-
motive industries. We are working to speed the pace of innovation
on more than just Grand Challenge problem research. Applications
would focus on getting competitive products to market faster at a
lower cost.

Technology transfer is a key activity of each CASC member. Our
efforts can be extended through better definition of the goals of the
HPCCP, increased financial support, and greater dissemination of
information and expertise developed. This will drive the demand
for increased access to high performance computing and
networking. Investments must be made to preserve, enhance, and
expand our infrastructure. More explicit financial incentives must
be given to work with small companies and broaden industrial par-
ticipation and utilization.
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CASC acknowledges the need for an extended research network
and the development of a strategy that ensures a powerful and ex-
pansive network infrastructure. Our members reach into all levels
and many types of industry, and we will provide education and
training to all those levels.

The national, state, and university high performance computing
centers are a critical resource of the Nation for supporting life and
the industrial enterprise of the 21st century.

Thank you.
[The prepared statement of Dr. Bender follows:]
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Introduction

Mr. Chairman, Members of the Committee, thank you for the opportunity to
address you today on issues of vital importance to education, research, and
America's competitiveness.

I am Charlie Bender, Director of the Ohio Supercomputing Center, where I have
direct responsibility for one of the first State Supercomputing Centers. Created by
former Governor Richard Celeste and the state legislature to support researchers
at all Ohio post-secondary education institutions, the Ohio Supercomputing
Center serves as a base for broad economic development and emerging business
needs. I also serve as the Director for Academic Computing at the Ohio State
University and have participated as a member of the Advisory Panel for the Office
of Technology Assessment report on "High Performance Computing and
Networking for Science." Today, I am appearing as the Chairman of the
Coalition of Academic Supercomputing Centers.(CASC)

The Coalition of Academic Supercomputing Centers (CASC) was founded in
1987 to provide a forum to encourage Federal, State and University support for
High Performance Computing. CASC, with 18 members, includes five national
centers, three state centers, and ten university centers. Through the activities of all
of our members, we provide the primary share of high performance computing
services to the academic community and particularly, at the state centers, serve
the economic needs of the small and medium business community.

We see the CASC members as the Nation's computational science educators, the
leading infrastructure for technology transfer, and a necessary vehicle for
positioning the United States for competitiveness in the 21st century.

CASC provides a common vehicle for the High Performance Computing Centers
to pursue a common agenda using our technology base and human resource
infrastructure. All Centers have high performance computing equipment and
software; support infrastructure including human resources, e.g. mass storage
systems, visualization equipment and software, distance learning equipment, and
knowledgeable and experienced staffs available to assist users, etc. Our central
relationship to the education and business communities of America has positioned
us to effectively address the challenges of the 21st Century.
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on; Before The Committee

The High Performance Computing and Communications Program sought to
focus Federal investment in the frontiers of computing and computer
communication; technologies in order to solve some of the Nation's essential
problems as well as to maintaining the Nation's competitiveness in the world The
HPCC Program, while driven by that effort and the recognition that close
cooperation among Federal Agencies and laboratories, private industry and
academe would accelerme significantly the availability and utilization of the next
generation of high performance computer and networks to the education and
commercial markets as quickly as possible, has had limited success.

The diffused nature of government technology programs remains despite creation
of the Federal Coordinating Council for Science Engineering and Technology
(FCCSET), which has initiated a planning process but was never intended to
manage the HPCC program, thus the HPC Advisory Committee, mandatedby PL
102-194, is important to the future of the program for it is expected to provide
the information and guidance necessary to better manage the HPCCP.

Early implementation of the High Performance Computing and Communications
Program did not envision an explicit, complementary role for current national and
state computing infrastructures already serving the high performance computing
and communications communities. This has created competition between these
existing groups and the new groups envisioned by the Initiative. It also created
confusion for potential new external communities that the initiative was seeking
to attract, and contributed to an overall sense of poor coordination. This lack of
coordination, (despite the creation of the FCCSET) and sense of competition
among the players almost ensures a more costly program and a diluted overall
effect

Current budget realities have targeted the new moneys of the Initiative primarily
to federal labs and universities. The National Science Foundation's flat budget
has resulted in a severely diminished role for NSF despite interest, enthusiasm and
support by the staff of CISE. Last year, the Grand Challengessolicitation
resulted in several hundred responses received, but only 7 could be funded . Of
all the federal agency participants, NSF and NASA (due to support for the Space
Station) have received the least funding of all the HPCC Agency participants. Al
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this rate, NSF can barely afford to maintain its Centers' agreement, let alone
provide money for infrastructure to support these projects that have evolved
through increased awareness of the overall HPCC Program.

The Grand Challenges needs focusing HPCC R & D are driven by agency
missions and their need for a strong underlying science, engineering and
technology infrastructure to meet the mission requirements. With these mission
requirements as a starting point, it is difficult to see how the goals of the Strategic
Priorities will be achieved, since agency missions are rarely focused on such
national goals. Thus the HPCC program must be developed in a national as well
as Federal context The real impact of the HPCC program can be brought to
medium and small companies, manufacturing and service industries by expansion
of the support for the CASC members as they develop the infrastructure and
outreach necessary. Currently CASC members have partnerships and are serving
pharmaceutical, biotechnology, oil, chemicals and automotive industries, and are
working to speed the pace of innovation on more than Grand Challenge problems.

The HPCC is in a unique position to leverage existing federal investments in
technology to maximize their contribution to industrial performance. Further
cooperation between universities, industries and the government must be
encouraged. Consortia involving the CASC members can help firms share risks,
pool resources, avoid duplication and make investments that they would not
undertake individually. CASC is now participating in developing the MetaCenter
concept, which will bolster this productive partnership between the academic high
performance computing centers, government, research labs and university
researchers and enhance the technology transfer effort

Recommendations

The role of the National Science Foundation, as a founding HPCC Program
participant and supporter of research and education activities performed by the
National, State and University Suptroomputing Centers has continued to diminish
with decreasing budget support. NSF should receive funding at the targeted levels
to maintain and enhance its role in this important effort

New legislation is needed to create clear incentives to encourage state
investments to complement federal investment, and those states that have already
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made investments should be encouraged to maintain and enhance their current

activities.

* Recognition by Congress and the federal agencies that the CASC members are

already involved in enhancing Kindergarten thru undergraduate University

education via Information technologies; providingmedical and health care uses of

information technologies and are critical players aiding states in economic

development by focusing on rapid workforce retraining and small/medium

business applications.

* Technology transfer is an integral activity at each of the CASC member
Centers. These efforts can be extended through better definition of the goals of the

HPCCProgram, increased financial support and greater dissemination of the

information and expertise developed Applications developed at these Centers for
supercomputing creates and, in turn, maintains the demand for increased access to

and development of supercomputers.

* A well deployed infrastructure is critical to realizing strategic priorities

identified in the Information Infrastructure and Technology Act of 1992.

Investment mud be made if we are to enhance, preserve and expand our

infrastructure. More explicit financial incentives mustbe given to work with small

companies and broaden participation beyond the universityresearch community

and more players must be involved.

* CASC supports the used for an extended national research network and the

development of a strategy that ensures responsiveness and affordable connectivity

to a reliable, powerful and expansive infrastructure that increases the returns on

government inveetments in research and education.

Conclusion

CASC members are successfully involved in numerous Grand Challenge

activities from weather forecasting, climate modelingand aero-elastic simulation

to participation in the gigabit teethed networks. We reach into all levels and many

types of industry and we provide education atall levels. The national, state and
university supercomputing centers are acritical resource of the nation supporting

life and enterprise for the 21st Century.
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The Clinton-Gore Administration declared that U.S. technological leadership isa
national priority. The new administration considers technology to be the engine of
economic growth and is committed to building a 21st century technology
infrastructure. Investment in internationally competitive technology, joining the
Federal agencies, the universities, and advanced technology resources, will
leverage the federal investment in science and technology infrastructure and
support a world class competitive business environment.

Thank you Mr. Chairman, that concludes my remarks. I would be happy to
answer any questions that you and other members of the Committee may have.
CASC is happy to provide additional information on the activities of its members
and to answer any questions.

CASC Membership

Cornell Theory Center
National Center for Supercomputing Applications
National Center for Atmospheric Research
Pittsburgh Supercomputing Center
San Diego Supercomputer Center

Ohio Supercomputing Center
North Carolina Supercomputing Center
Minnesota Supercomputing Center

University of Texas System
University of Kentucky
Arizona State University
Utah Supercomputing Center
The University of Georgia
University of Nevada, Las Vegas
Purdue University Computing Center
Texas A & M Supercomputer Center
University of Florida
University of Alaska
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Mr. BOUCHER. Thank you very much, Dr. Bender, and we ex-
press our thanks to each of the panel members for their discussion
this morning.

Mr. Kay, let me begin my questions with you. You have rec-
ommended in your testimony that a single federal agency be re-
sponsible for managing the program and the follow-on legislation
that we will be introducing shortly. You have also recommended
that we create a national information infrastructure council, and so
you are essentially recommending the creation of two managing en-
tities or advice-giving entities or entities that will have some role
in guidance of the follow-on initiative. How do you differentiate
their functions, and what responsibilities would you assign to each?

Mr. KAY. Mr. Chairman, I'm not sure that we have necessarily
suggested two new entities. With regard to the HPCCI guess, let
me make one point. As the CEO's began work on the National In-
formation Infrastructure about nine or ten months ago, they did an
exhaustive discussion with people in the agencies about whether
the HPCC program could be broadened to encompass a national in-
formation infrastructure. The conclusion of almost everyone we
talked to was that that would be a bad idea, that the HPCC pro-
gram was barely able to do what it was asked to do and it was un-
fair to broaden its mission to now encompass an NH.

I think it is for that reason that, when we are here this morning,
our suggestion to you is that we ought to work on fixing and im-
proving the HPCC program and that when you establish a mission
of an NII you ought to do it separately because it is really a dif-
ferent set of issues and a different set of objectives that is being
worked on. So, maybe that answers your second question.

With regard to where we see the HPCC program going, we would
defer both to your judgment and that of the Administration as to
the proper home. That a new entity must be created it is not nec-
essarily the case. I guess our CEOs position would simply be, there
needs to be management and not coordination of the program, and
we would defer to those who have better experience and judgment
about how to structure the government. We are observing to you
that it is currently a coordinated program and it needs to be a
managed program. We have no position on where that ought to be
and would defer to others.

With regard to this new information infrastructure council, we
don't see this at the moment as an implementing entity, we see
this as a conversation that needs to take place to create a common
vision for the NH and to get us headed in the right direction.

For example, in your earlier panel the question was rrised:
Where is the FCC's role in all of this? I think our probable first
take is, the FCC probably doesn't have a role in the HPCC program
as it is currently structured, but as you move to a national infor-
mation infrastructure clearly it would. The question for such a
council would be: What are the appropriate agencies, and which re-
sponsibilities would you give each And it strikes us that a council
or commission is the proper forum right now to debate those issues
because they are very complicated and that a group of industries
and key players in government could come to some closure on those
key questions.

Mr. BOUCHER. Well, I think that helps illuminate the suggestion.
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Let me ask you this. What you are proposing, I think, is thatthere be a single federal agency that would have the responsibility
for coordinating the follow-on legislation. One of the problems, Ithink, as a practical matter, that you encounter is that, if you have
a single agency that has overall coordinating responsibility, theother agencies tend to think that their role has been somewhat di-
minished, and it is oftentimes for that reason somewhat more dif-ficult to get them to participate fully, and I think, frankly, the rea-son that OSTP was given coordinating responsibility for the origi-nal High Performance Computing Initiative was for that very rea-son, that this is al. umbrella within the Executive Branch that hasthe role of advising the President for science policy and coordinat-
ing the delivery of that advice to him, and it comes as close as any-thing to being an umbrella under which all the other agencies canfit and would tend to reduce the natural rivalry that exists within
those agencies for control of a program and, for that reason, en-courage greater participation.

So what is your comment with regard to that general problem
that having OSTP involved at the coordinating level tends to re-solve?

Mr. KAY. I guess my observation would be, I think, we have to
look at this process in phases, and the phase at which the FCCSET
process and OSTP operated to get consensus within the govern-ment to get this program up and running, a collegial,
nonhierarchical, nonbureaucratic approach, made a lot of sense,
and the people who put it together ought to be given tremendouscredit for that kind of an informal mechanism at a time when it
was appropriate.

We are now moving into a very different phase of the HPCC pro-gram in which all of us in the private sector and the Congress aregoing to be expecting a lot more from the program, and you aregoing to have to coordinate the HPCC activity with the national in-
formation infrastructure.

All the comments you heard on the first panel alluding to the
fact that we are not sure what views are, we are not sure what the
policies :.re, derive from the fact that the current program is not
in a position right now to meet expectations with regard to clarityof direction r.nd setting time lines for accomplishing goals and
being critiqued both by the Congress and the private sector as towhether those time lines are appropriate and whether those goals
are being met.

If we are going to get serious about achieving a national informa-tion infrastructure, our industry's position is that we are going to
have to get much more serious about a very logical, managed ap-proach and that the HPCC program will just have to come into
phase with that as well. I guess our observation would be, we knowit is difficult, we know there is great bureaucratic concern about
budget autonomy and the rest, but we think that you and the agen-cies ought to work together towards finding some mechanism
where single accountability, management, and oversight will be
easier than you would currently have with the program as it is nowconfigured.

Mr. BOUCHER. Should we build into the new legislation specific
timeframes for accomplishing stated goals?
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Mr. KAY. Well, if you don't build those in, you should at least
make sure that the agency, or the program develops those, that
they bring those to you, and that you have a chance to see them
and review them. Pm not sure in this process whether you want
to set them, but you certainly should expect, and I think our CEO's
have said in their conversations with the Administration, that
those ought to be put in place so that both their input, as well as
the Congress' input, could be gotten. So I think that that process
clearly needs to be done, yes.

Mr. BOUCHER. So keeping the agencies on schedule is more a
part of the oversight function than it would be the legislative func-
tion, in your opinionthrough hearings and other kinds of discus-
sions, we should try to keep them on track rather than set in the
legislation specific timeframes they have to meet.

Mr. KAY. I think that you could put in the legislation the fact
that you want them to come up with timeframes that they are pro-
posing, and then I think that there should be a general expectation
that they be met. So I think the idea of setting the framework of
timeframesour chief technologists have met on this subject and
believe that the whole program would be substantially upgraded if
those kinds of goals were set and everybody knew what they were
and then all of us could come in and tell you from our perspective
whether they were or weren't being met.

Mr. BOUCHER. Is your organization prepared to recommend to us
specific tasks that can be met within specific timeframes?

I think part of the problem here is that when you are in a re-
search environment, it is very difficult to know what can be ex-
pected in terms of producing research results within a given period
of time. Are you prepared to make those recommendations to us
and state the goals and tell us how quickly they ought to be
achieved?

Mr. KAY. Again, I'm not sure that we would suggest that those
things be enshrined in legis'ation, per se.

Mr. BOUCHER. I understand, but what you are saying is that the
implementing authorities ought to be able to propose to us the
projects and the time frames, and what I am asking is, are you pre-
pared to do that? Can you suggest to them what those projects and
time frames ought to be?

Mr. KAY. Our 13 CEO's have had the chief technologists of all
13 companies involved in both a critique of the HPCC program, as
well as the development of our. NH position. I think without going
on a limb, I could commit to you thattheir interest and desire to
stay involved in the process, and I certainly would think that our
chief technologists would be in a position to work with government
agencies in helping design both the proper subjects and the proper
time lines for those activities.

Mr. BOUCHER. All right. That is very helpful. Thank you, Mr.
Kay.

Ms. Parker, let me inquire of you: You made a very interesting
recommendation that perhaps one of the applications that we tar-
get in the follow-on legislation should be the appropriate collection
and readying for dissemination of government information. A num-
ber of other people have made similar kinds of suggestions, per-
haps not in the context of the High Performance Computing Initia-

181



178

tive, but have pointed out the fact that we do have archives of in-
formation oftentimes collected at great expense and then hardly
available to anyone because of the difficulty of obtaining access toit.

In fact, the chief sponsor of the initial high performance comput-
ing program, the Vice President, Al Gore, used to say in arguingfor this initiative that we had silos of data collected by the Landsat
satellite that essentially were sitting there unused today and that
one of the principal reasons that we need a network such as thisis to make sure that that information gets to people who can useit. So I think it is an intriguing proposal that you have made.

Let me ask you this. Would your formulation be that it is the
role of government to assemble and process and put in the proper
format the government information and then have private vendors,
commercial networks, and the like make that information available
to the public for payment of a fee?

Ms. PARKER. Mr. Chairman, I think certainly in terms of the roleof government in organizing and getting access to information. But
I believe that you will find my colleagues and I believe that govern-
ment has been collected from a variety of sources, involving a com-mitment of public funds to pay for that; and, as such, being already
supported in terms of public ownership of information. That infor-
mation can best be mobilized and the return on the public's invest-
ment best realized by going out over the kinds of networks as pub-
lic-based information, hopefully without fees; and certainly, when
you look at a wide variety of position statements from the Amer-ican Library Association, you find us on record as opposed to gov-ernment charging for information, regardless of whether that is
captured through resale to a private vendor, who then does value-
added and recoups on the investment, or whether it is use chargesplaced by government agencies themselves.

Mr. BOUCHER. So you would say that it should be available with-
out charge essentially to anyone who wants it?

Ms. PARKER. I say that, realizing that government sometimes in-
curs extraordinary costs when a user of information wants in a
particular form which may be difficult for government to provide.

Mr. BOUCHER. Okay.
Let me ask you another question. You have recommended in yourtestimony that as a part of our follow-on initiative for applications

that we involve libraries to a greater degree. In the bill that wasintroduced last year and in the discussions that we have had priorto your testimony today, we have talked about one of the applica-
tions that we have in mind being the digitization of material con-tained in libraries and then the making available to the general
public over the network of that information so digitized, and, infact, there are a variety of different tasks that would have to be
performed in order to achieve that goal, including systems for data
structures, query language that would enable the public to put inthe right request in order to get the information off the digital
shelf, how to handle real-time transactions where you have literally
millions perhaps of requests coming in simultaneouslyhow do youhandle that? We don't have any comparable system today that
would accomplish that result.
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Standards and common formats, so that you would have the
same kind of digitized format, library by library, around the coun-
try. Information displays, where you have a variety of different
kinds of information available at oncesound and image and other
thingsand then how do you protect security for information that
is copyrighted and/or for information that involves national secu-
rity.

So we already have a lot of tasks set before us in terms of achiev-
ing, this digitization, and we clearly contemplate libraries being a
major aspect of the new applications.

Now, given that, do you have any recommendations going beyond
that for what role libraries ought to play as we seek new applica-
tions?

Ms. PARKER. You have very well artict-Nted the kinds of things
that have to be done and the tasks that confront us as we build
digital libraries. I think we would extend that by saying it is a time
in which we could begin some pilot projects to gain actual experi-
ence that would help us in accomplishing those tasks.

Mr. BOUCHER. Okay, that is fine.
Mr. McDonald, let me ask a couple of questions of you. You have

recommended that with regard to the health applications of the
new HPC initiative that several specific applications be looked at,
including computerized patient record and clinical systems, home-
based telemethcine, the personal health information system, popu-
lation data structures, and electronic data interchange, as well as
electronic claims processing, all of which, I think we would agree,
would advance the delivery of health care substantially.

It is one thing to understand that these are the goals, it is an-
other thing to try to structure legislation that helps us reach those
goals, and perhaps you could give us some sense of the kind of
R&D projects that we Jught to direct be carried out in the legisla-
tion in order to help achieve these specific goals that you have set
for us.

Mr. MCDONALD. Okay. First of all, the direction of the effort is
toward the NLM and types of things that NLM does well now, but
there are many other agencies that should be involved in this. The
Agency for Health Care Policy and Research is doing very signifi-
cant work in the outcome of research now.

The ability to aggregate data and then to reflect on that data in
terms of the quality of care, is going to be a very important con-
tribution to health care reform, a critical component for example,
and the population data structures are not in place today. The Cen-
ters for Disease Control also could have the ability to set up almost
real-time reflection on endemic disease patterns and epidemics.
That does not exist today; that is something they would love to do
and is probably appropriate for this project.

One of the great concerns that we have is, the most primitive
part of our health care system is that part that allows the public
themselves to reflect on their own health and to make more wise
decisions about how to utilize the health care system.

I think that if as we build the National Health Information In-
frastructure, we do not focus on this portion of the infrastructure,
we are losing perhaps the biggest opportunity to reduce costs and
improve quality of care and quality of life.
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Mr. BOUCHER. Let me just ask you, if you would, to reflect a bit
reon the kinds of research projects that need to be carried out to

which we should refer in the legislation that would help us meet
the goals you have stated, which I think we agree are laudable
goals, and if you could, within the next 10 days or so, submit to
us in writing a statement of the kinds of research projects that we
should direct be carried out in order to achieve this application,
that would be extremely helpful.

Dr. Bender, you have in your testimony suggested that the High
Performance Computing Program to date has suffered from a lack
of coordination. Be a little more specific, if you would, about what
the problem is, who is responsible for it, and what specifically we
ought to be including in the follow-on legislation to improve that
condition.

Dr. BENDER. I pretty well agree with Mr. Kay in his position that
after we got FCCSET moving it was a fairly collegiate activity, and
yet there is quite a lot of money being spent, and the management,
real management of those resources, hasn't really appeared to us.
In fact, it is somewhat difficult to figure out how many new re-
sources were actually put into the High Performance Computing
Initiative. We heard $150 million for the first year. Has that ac-
countability been laid out? We haven't seen it. And so we feel that
within OSTP is fine, but a tighter management of the overall pro-
gram with accountability, which doesn't seem to be there right
now.

Mr. BOUCHER. So your concern is just seeing where the dollars
went and trying to get a broader understanding of how that money
is being expended.

Dr. BENDER. That is right.
Mr. BOUCHER. Okay. What about the pace of the work so far? Do

you have any general comments on that'?
Dr. BENDER. Not as a coalition.
Mr. BOUCHER. All right.
Well, I want to thank these witnesses for answering these ques-

tions, and you are not excused just yet. Let me recognize the gen-
tleman from Texas, Mr. Johnson.

Mr. JOHNSON. Mr. Chairman, thank you. I think you have very
adequatelymore than adequatelyaddressed the problem, and I
appreciate the questions you did ask and the responses we got, and
I'll refrain from further questions at this time and yield back my
time.

Mr. BOUCHER. Thank you very much, Mr. Johnson.
I would like to express on behalf of the Subcommittee our thanks

to this panel for the thoughtful preparation of your comments and
your presence here this morning to answer our questions and to
offer you the opportunity to offer additional suggestions to us with-
in the period of about the next 10 days to two weeks.

We intend to structure and introduce at the end of that time
frame the follow-on legislation that will provide for the applica-
tions, and you have got a window there of a bit of time when you
can help us structure that, and we would appreciate your addi-
tional help and your additional guidance.

We also, during the course of this year, and next year will hold
additional hearings to assess the progress of the High Performance
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Computing Initiative and to provide oversight as that implementa-
tion goes forward, and so it is not a one-time opportunity that you
have to educate us and to offer suggestions, and we will welcome
your continued contributions to that process.

Having said that, and with the Subcommittee's thanks, this
hearing is adjourned.

[Whereupon, at 12 noon, the Subcommittee was adjourned.]
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EXECUTIVE SUMMARY

AT&T recognizes the need for a national high performance computing and
communications network to serve major federal, industrial and academic research
laboratories and supercomputer centers. The High Performance Computing Act of 1991
has helped b-ing this goal closer to reality. Investment in high performance computing and
communications will enhance the nation's critical research and development capabilities,
especially at the generic, pre-competitive level. Federal support has helped leverage
private investment in the development of this specialized but critical segment of the overall
National Information Infrastructure (NM. Given our nation's urgent need to reform
education and health care, and to achieve global manufacturing competitiveness, AT&T
also favors study of demonstration applications in these areas.

The NII is rapidly becoming a ubiquitous network of networks, including common
carriers, other commercial providers, and privately owned systems, distinct and varied. but
all closely interconnected, interoperable and widely accessible. The NII includes various
information appliances; local, exchange and long distance communications services;
centralized infonnttion and computing resources; and people interacting at all levels, at
any time and virtually any place.

Throughout this century, the U.S. has achieved and maintained uncontested worldwide
leadership in computing, communications, and information services. The U.S. government
generally has sought to promote robust competition wherever possible in these industries.
Largely as a result of intense' competition in most markets, the NH is already well
established, and is rapidly expanding and evolving.

The high performance computing and communications initiative is devoted primarily to
solving the "Grand Challenges" of nature and physics, where the national interest is
apparent. The National Research and Education Network (NREN) segment of the
initiative enables industry and academia to cooperate in testbed studies of gigabit-speed
applications and networking.

Another component of NREN, NSFNET, functions as the backbone of the Internet a
nationwide data network composed of various regional and local networks, intended to
serve the research and education communities. NSF has noted that the model of the
government-subsidized NSFNET as a generic transit provider for the Internet is breaking
down. The NSF is to be applauded for recognizing the need to change current policy and
move all routine (i.e., not supercomputer related) research and education traffic and all
commercial traffic off the NSFNET to commercial providers. Any appropriate subsidies
should be directed to end users to alleviate any hardship resulting from this transfer.

AT&T looks forward to working with the new Administration, Congress and the private
sector to further the objectives of high performance computing and communications and to
advance the evolution of a truly competitive National Information Infrastructure.
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INTRODUCTION

My name is Stanley J. Kabala and I am Vice President-Data Communications in AT&T's

Business Communications Set-vices organization. I am pleased to have the opportunity to

present my,ol.vn and AT&Ts views on the High Performance Computing Act of 1991 and

on the legislation proposed in both houses of Congress in 1992 to expand federal efforts

in applications technologies, high performance computing, and high-speed networking.

AT&T SUPPORTS THE HIGH PERFORMANCE COMPUTING AND

COMMUNICATIONS INITIATIVE

AT&T recognizes the need for a national high performance computing and

communications network to serve major federal, industrial and academic research

laboratories and supercomputer centers. The High Performance Computing Act of 1991

has been effective in advancing the nation toward such a network in a timely manner.

AT&T also favors government support for research to promote technological applications

that would extend to universities, colleges and schools, libraries, hospitals and medical

institutions throughout the nation. It is our view that the demonstrations of such

applications, as contemplated in the 1992 legislative proposal, are well chosen..

Nevertheless, they do not necessarily fall within the parameters of high performance

computing and communications and must be more carefully delineated. Given our nation's

need to reform education and.health care, these areas require the attention and energy of

both the public and private sectors.

AT&T believes the high performance computing and communications network is a

relatively small but integral part of thebroader National Information Infrastructure (NII).

It is important to understand the relationship between the two.
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AT&T'S VIEW OF THE NATIONAL INFORMATION INFRASTRUCTURE

AT&T believes that the National Information Infrastructure is a fundamental yet rich and

diversified resource for the United States' success in the 21st century. Unlike most other

industrialized nations, the U.S. government has generally sought to promote the evolution

of the NII by fostering robust competition wherever possible in the communications and

information industries. And largely as a result of intense competition in most markets, the

Nil is aheady well-established. In this competitive environment, with continued

technological change and greatly increasing computing, communications, and information

demands, the NII is rapidly expanding and evolving.

The NH comprises a broad array of computing, communications and information

technologies and services, set in motion, directed, controlled and utilized by people

everywhere. The NII includes:

information appliances in homes, offices, automobiles and briefcases, providing

voice, data, image, video and multimedia communications to anyone, anywhere, any

time;

local communications services, within an office or on a campus;

metropolitan/exchange services within a local community; long distance services, to

another community or state; or international services, anywhere in the world,

centralized information and computing and communications resources, such as

databases, digital libraries, interactive voice, messaging and answering systems, and

people with wide-ranging resources interacting with the system at all levels.
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Since the invention of the telegraph and the telephone more than a century ago and the

advent of the electronic computer after World War II, the U.S. has maintained

uncontested worldwide leadership in communications and information technologies. With

sound government policies in place, the U.S. free enterprise system will sustain and

advance our leadership role in communications and information into the foreseeable

future.

As it evolves, the communications portion of the Nil will become a ubiquitous network of

networks, including common carriers, other commercial providers and privately-owned

systems, distinct and varied but all closely interconnected, interoperable and widely

accessible. People everywhere should have access to the NU whenever they want, in

many different ways, for many different purposes. The Nil will comprise a variety of

services and technologies for homes, hospitals, schools, libraries, businesses, and

government offices throughout the nation and, via wireless technologies, almost anywhere.

The services provided over the Nil should be reliable; the communications and

information transmitted, private and secure; the information devices, varied and diverse.

The Nil already serves a broad and diverse array of customer needs applications which

vary greatly in terms of quality, performance, feature; and price. The wide variations in

telephone sets, computer terminals, personal communicators, and data networking options

will surely continue to expand, but interconnectivity and interoperability, particularly in

data systems and information resources must be improved, and the interfaces that

machines present to humans must be enhanced greatly so that all citizens can use the Nil

easily.

3
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As the High Performance Computing Act of 1991 has demonstrated, the federal

government has a crucial role to play in supporting leading-edge, pre-competitive

technological research and testing for the high performance computing and

communications network. The new Administration has appropriately suggested that

government act as a catalyst for evolution of the NII in this way.

HIGH PERFORMANCE COMPUTING AND COMMUNICATIONS

The high performance computing and communications network is an essential part of the

NII, connecting research laboratories and supercomputer centers some of the most

advanced and sophisticated users and devices -- with links that process and translate

enormous communications and information streams -- voice, data, graphics, video and

multimedia. This highly specialized but critical segment of the NII will comprise the

highest capacity transmission, intricate signaling and switching, and powerful

supercomputers, all integrated through a unique architecture, and both systems and human

management.

Continued emphasis on high performance computing and communications could greatly

strengthen and enhance our nation's overall research and development capabilities,

particularly at the generic, pre-competitive level, where costs are especially high and

where practical, useful applications are still far off. It is here that government, in

association with commercial and academic partners, can leverage investments, initiate

synergies, "prime the pump," as it were, to move the creative energy and capital of the

American free enterprise system into action. The 1991 Act is, in fact, implemented as a

partnership among federal agencies (DARPA, NSF, DOE, NASA, HHS/NIH,

DOC/NOAA, EPA, DOC/NIST) and other organizations, and leveraged by participation

of industry and academia.

191
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Further research in high performance computing and communications could also speed

technological innovation, facilitate transfer of defense technologies to commercial uses,

and speed commercial applications for new technologies generally. Such changes art

critically important for an increasing number of U. S. companies, including many small

businesses, who are now competing in a global marketplace, instead of the local or

national arena they knew in the past.

As a leader in both telecommunications and computing services, AT&T is committed to

providing and sustaining a state-of-the-art infrastructure to support high performance

computing and communications. In the forefront of experimental technologies, AT&T is

currently funding and managing the Experimental University Network Program ( XUNET),

which includes experimental work in very high speed data networking. Two XUNET

links, connecting three XUNET Asynchronous Transfer Mode (ATM) switches, are being

upgraded to 622Mbps and will be available for scientific and technical research by July,

1993

The upgraded XUNET network is an integral part of the BLANCA gigabit testbed

sanctioned by the Corporation for Network Initiatives (CNRI). CNRI administers four

separate gigabit testbeds on behalf of the NSF and DARPA. Research scientists and

engineers from AT&T Bell Labs and various other university and government laboratories

are already performing experiments on the current, coast-to-coast 45Mbps XUNET ATM

network.

70-830 0 - 93 - 7
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Recently, AT&T announced plans to move aggressively in offering ATM service

commercially, collaborating with customers and other industry leaders. These

partnerships will accelerate availability of ATM-based networking solutions; AT&T

expects to begin with switch, network, and customer applications testing by year end and

to ,ffer controlled introduction of ATM services during the first halfof 1994. Initially the

network will support speeds of 45Mbps, evolving to higher speeds as customer

applications demand.

Also, AT&T is participating in a five-year cooperative agreement with the NSF to provide

directory and database services to NSFNET and NREN users. Directory services are

critical to NREN users, bringing together computer services, communications and

information services. These services will eventually become an essential component of the

evolving NII.

HIGH PERFORMANCE COMPUTING AND COMMUNICATIONS AND THE GRAND

CHALLENGES

High performance computing and communications is driven by the recognition that

creative applications of advanced computing and communications power will help in

solving a wide range of scientific and engineering "Grand Challenges" some of the

profound mysteries of nature and secrets of physics, the environment and human nature.,

whose solutions are vital to our nation's economic well-being and to human progress.
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More accurate weather prediction and better understanding of global atmospheric and

climatic changes, for example, might help prevent some of the catastrophic losses of life

and property experienced in so many states last fall as a result of Hurricane Andrew and

subsequent tornadoes. Research in this area could also lead to a deeper understanding of

global warming and how it could be prevented.

Efforts, already under way, to map the human genome system could help pinpoint genetic

conditions precisely, and perhaps lead toward prevention or remedy of many presently

baffling diseases and illnesses. There are many other examples of applications that will

have fundamental and far-reaching consequences for the American people, helping and

enriching us in our everyday lives.

THE HIGH PERFORMANCE COMPUTING ACT OF 1991 HAS BEEN EFFECTIVE

The High Performance Computing Act of 1991 has resulted in significant new activities on

several fronts. New funding has been provided through different government agencies for

various groups, research centers and consortia, focusing particularly on Grand Challenges

applications. Progress is reported also in new software applications and in scalable high

performance systems.

The federal government should continue to spur development of the national high

performance computing and communications network toward research efforts that best

serve national interests and, under the 1991 Act, such efforts are already under way. The

four pre-production testbeds for new technologies and applications, for computer and

7

194



192

network interworking, and for testing of ways to design products that customers will find

simple and easy to use are promising objectives

Research funds should be directed toward development of critical pre-competitive

technologies and applications, with the active collaboration of both large and small

companies in the computer, communications and information industries. The focus for

such research efforts should be on those technologies where commercial applications

appear promising but too distant to warrant investment by the private sector alone.

Over many years, particularly through the federal laboratories, government has sustained

a large defense research effort, and continues to do so. To capitalize on its investment and

to make the most of federal research under the High Performance Computing Act of 1991,

important attention should be given to technology transfer and dual-use technologies.

This is particularly so during this time of transition for many of these laboratories.

The benefits of a national initiative in high performance computing and communications

go well beyond accelerating innovation and technology transfer. As noted in a recent

report of the Computer Systems Policy Project (CSPP), an association of 13 U. S.

computer companies, including AT&T, the federal government's high performance

computing and communications initiative can help spark the nation's economy, create jobs

for American workers and give US. companies an edge to better compete internationally.

One of the key components of the high performance computing and communications

initiative is the National Research and Education Network (NREN). The NREN concept

reflects a goal of interconnecting research centers at major universities and

supercomputing centers, to create a national networking resource for university,

government, and industry researchers. Such a resource is deemed ne.essary to effectively
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address the Grand Challenges. NREN has an R&D component through which industry

and academia cooperate in test bed studies of gigabit-speed applications and networking.

The NREN also includes several national agency backbone networks, and we will focus

briefly on one of those, NSFNET, which is funded through the National Science

Foundation. NSFNET is the bc Icbone of the Internet, a nationwide data network

composed of various regional and local networks. The Internet furnishes electronic mail,

file transfer, and remote log-in services to users, many of whom are directly involved in

research and education. Originally conceived as a tool for researchers, the Internet is now

rapidly expanding to serve commercial users, while the backbone still receives direct

government subsidies. Third-party commercial information-services providers are also

connecting to the Internet at an increasing rate.

A 1992 study led by Robert Aiken at the National Science Foundation notes: "...the model

of NSFNET as P generic transit provider for the Internet is breaking down. Commercial

network providers now offer inter-regional connectivity for traffic which does not comply

to the NSF AUP...." The study further indicates that the NSF expects that, over time,

network subscribers will increasingly bear their own costs as network connections become

available from commercial telecommunications providers.

The NSF is to be applauded for recognizing the need to change current policy and for

outlining a plan for such change. An NSF official has said that as soon as it is technically

feasible to do so (when initial development of policy-based routing is completed), all

routine (i.e., not supercomputer application related) research and education traffic and all

commercial traffic will be moved from the NSFNET to commercial providers. Any

appropriate subsidies should be provided to end users to alleviate any hardship resulting

from this transfer.

9
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In our view, the subsidy transition should be effected in a timely manner, and connections

to the naw NSF-subsidized very high speed backbone network services (VBNS) should be

effectively limited to the four supercomputer centers mentioned.

The legislation introduced in the House and Senate last year, already reintroduced as part

of a larger bill in the Senate this year and being considered for introduction by members of

this Subcommittee and the parent Committee, extends the thrust of this initiative to

demonstration applications beyond the original high performance computing legislation.

The proposed legislation would support limited demonstrations in education, health care,

libraries and manufacturing.

In our view, enhanced funding for these demonstration applications, while not high

performance computing and communications, is nonetheless important to the future of

NII. These demonstration applications can test areas such as network scalability, security

of information, privacy considerations, integrity and robustness of networks and

databases, simplified human-computer interfaces, interoperability standards, etc. This is a

valuable use of government funds and we support it. It is critical, however, to add some

additional context to these plans, particularly relative to the respective and joint roles of

government and industry.

Federal policies play a crucial role in fostering a truly competitive NH environment,

responsive to the needs of customers and the nation. The government itself can play

several significant roles as:

Leader - creating a vision for the nation and defining the national challenge;

Innovator - investing in pre-competitive technologies and applications, and
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supporting technology transfer;

Motivator - providing incentives to industry to invest in research and development;

Administrator - effectively administering government-controlled resources (such as

spectrum) to enable and promote competition in the marketplace;

Enlightened Regulator - limiting and focusing regulatory measures so as to open all

possible markets to competition particularly promoting competition at all levels

in the telecommunications industry -- and eliminating unnecessary regulatory

requirements which inhibit free-market competition;

Facilitator - supporting the adoption of industry-developed interoperability

standards;

Protector of Innovation - setting limits on liability in targeted areas;

Participant - supporting the inclusion of appropriate government information in

databrzes and digital libraries; and

Wise Funder - directing appropriate subsidies to end-users who can freely select

services from the marketplace.

AT&T stands ready to work with the new Administration, Congress and the private sector

to further the objectives of high performance computing and communications initiative and

to advance the evolution of a truly competitive National Information Infrastructure.

11
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ASSOCIATION OF RESEARCH LIBRARIES

Statement of the Association of Research Libraries
to the

Subcommittee on Science
Committee on Science, Space and Technology

for the Hearing Record of February 2,1993
Regarding the High- Performance Computing Act of 1991

The Association of Research Libraries is a not-for-profit organization
representing 119 public and private research libraries in the United States and
Canada. The membership of ARL is actIvely involved in the provision of
information resources including those that are unique, to the research and
education community. ARL programs and services promote equitable access to, and
effective use of knowledge in support of teaching, research, scholarship, and
community service.

Implementation of the goals and programs as set forth in the High-
Performance Computing Act of 1991 (HPCA of 1991) will have profound effects on
the nature and operation of research libraries, thus research and scholarship in the
years ahead. The work of this Subcommittee in providing oversight to this critically
important endeavor is to be commended. How the HPCA of 1991 is implemented,
and in particular, section 102, relating to the establishment of the National Research
and Education Network (NREN) is integrally linked to how researchers, scholars,
and citizens will communicate, conduct research, and participate in our democratic
form of government in the future.

This statement will focus on three NREN-related issues before the
Subcommittee including:

selected activities in research libraries that reflect the changing nature of
communication and the research needs of users;
characteristics and information policy issues relating to digital libraries; and
possible new directions and research projects for federal agencies to consider during
the implementation of the HPCA of 1991.

There are a host of activities underway which are defining, redirecting, and
providing a new appreciation for how the research and education communities will
benefit from and utilize network-based information resources in the future.
Research libraries have taken a leadership role in stimulating and promoting
networked-based initiatives to advance access to information resources in support of
research and education. Libraries are participants in numerous experiments and
pilot programs that demonstrate the utility of high capacity networks for the
exchange and use of information for all disciplines.

"This statement is based in part on joint ARL/Computing Research Association
statements and position papers on related issues.

1527 Now Hampton. Avenue. N W . WmAmorm DC NYC.

202.21244M FAX Z3241.2-7SP
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This participation is based on the fundamental premise that research libraries with
other partners in the research and education community, federal, and private sector
have a role and responsibility in the building and evolution of the NREN and the
national information infrastructure.

Selected Networked Salad Activities In Research Libraries

ARL recently conducted a survey to provide a snapshot of ARL libraries
activities considered key elements of a research library of the future including digital
libraries that are elements of the virtual library electronic document delivery,
electronic journals, full text database access, network access, and the like. The virtual
library refers to the research library of the future, the library without walls where
users will have access to resources without regard for physical orgeographic location.
The survey found that a large number of institutions are making "notable
commitments to electronic networked systems and services." For example, 85% of
the respondents are using or developing electronic document delivery services and
66% are providing access to electronic full text.

The speed with which research libraries are incorporating aspects of the
virtual library into their operations can be attributed to numerous factors new
opportunities and services resulting from computer and telecommunications
investments and programs, changing user information needs and requirements,
increasing reliance upon electronic resources, shrinking budgets, the rising cost of

journals, and more.

The vision of the electronic library as stated by Meredith Ender (Dean and
Director of Libraries) and Timothy Lance, (Associate Vice President for Information
Systems and Technology) University at Albany, State University of New York, is
compelling. "Our goal is a technologically advanced, flexible facility bringing
together all of the University's information resources, and enhancing the capabilities
of each. It will offer every member of the University and the community a
powerful, user-friendly environment in which information may be created, stored
and distributed electronically, accessed in multiple formats easily. Planning for the
electronic library assumes a wide-band national research network and regional and
campus networks, all operating at speeds beyond those currently achieved."

Examples of existing projects that will be accessible to users of such a facility
include the following:

The North Carolina State University Digitized Document Transmission Project is a
national research initiative that utilizes the Internet for the transmission of digitized
texts and images. Scanned images are transmitted to libraries, researchers'
workstations, and agricultural extension offices. Collaborating on this project are 14
land-grant university libraries in 11 states.

A joint project between the Iowa State University Library, University of Wisconsin,
the University of Minnesota, and Indiana University seeks to enhance access to
resources via the Internet in the interdisciplinary area of biotechnology. This
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project was developed to address the increasing reliance by researchers on the
Internet to communicate and access needed resources yet the existing network
environment does not support effective access.

The Electronic Text Center and On-line Archive of Electronic Texts at the
Aldermen Library, University of Virginia is an example of a networked-based
initiative that seeks to address the information needs of selected users or disciplines.
One goal of the Center is " to help create a new broad -base user community within
the humanities at Virginia. The initial set of on-line texts includes the new Oxford
English Dictionary; the entire corpus of Old English writings; selected Library of
America titles, several versions of Shakespeare's complete works; hundreds of other
various languages (chiefly from the Oxford and the Cambridge text Archives); and
the currently released parts of two massive databases from Chadwyck-Healey: J-P
Migne's Patrologia Latina, and the English Poetry Full-text database, comprised of the
complete works of 1,350 English poets from AD 600 to 1900' One goal of the Center
is to provide a model for other institutions interested in establishing new facilities
for teaching and learning.

PENPages, a computer-based information service, is available 7 days a week
without fee to the offices and staff of the Cooperative Extension Program in 67
Pennsylvania counties, to farmers, businesses, schools and members of the
Pennsylvania State University community. Information included in PENPages
includes consumer education, food safety, forest resources, nutrition, pestidde
education, plant pathology, water quality, commodities prices, and plant pests alerts.

The Economic Development Information Network or EDIN, a collaborative effort
between Pennsylvania State University, the Pennsylvania State Data Center, and the
Institute for State and Regional Affairs, provides access to bulletins and new releases,
issues of Commerce Business Daily, directories of economic development centers
and agencies, database files pertaining to demographic and economic data, and more.

University Libraries at Virginia Polytechnic and State University publish two
electronic journals and the North Carolina State University Library publishes
Postmodern Culture, a scholarly, refereed electronic journal produced by English
faculty on campus.

Information Policies and Digital Libraries

These projects provide a sense of the changes that are occurring in how
people use information in a network environment and also give rise to a host of
information policy issues that will require consideration as virtual and digital
libraries are created and utilized. The projects described contain many common
characteristics. First, be it for a specific discipline or for entire communities, they
were designed with the goal of improving the user's access to resources, utilizing
information technologies in an innovative manner with an emphasis on ease of
use. Second, these projects are designed with the recognition that digital libraries are
substantially different and are an extension of existing libraries and library
functions.
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Characteristics of digital libraries that represent this n'ew extension include:

size the total of all printed knowledge is doublin3 every eight years and many
rewards databases dwarf poet information collection;

rruuttpulatable the use of an electronic digital format men that data of any kind

can be potentially communicated, analyzed, manipulated, and copied with arc

mixed media the digital library will consist of multiple forms and formats of
information including images, sounds, texts, computer programs, or quantitati'v
dats;

distributed the digital library is not a single entity, database, in a specific
geographic location. Instead it consists of resources that are constantly changing and
available on a distributed basis. The evolution of the digital library and its
distributed nature are fundamental characteristics relating to the value of the digital
library to the user;

accessibility and interactivity -- digital libraries will be accessible to new
communities, a wider-range of users, and this in turn, increases the value of the
digital library through the availability of new research and new knowledge. This
latter point refers to the interactivity between the user and digital library.

Creation of digital libraries will likely exacerbate a number of existing
information management and policy issues and will requireadditional research to
resolve problems that may thwart progress. Many if not all of the information
policy issues requiring attention are not new. Instead, the nature of the technologies
either exacerbates existing tensions (e.g copyright/ or presents newquestions and
opportunities to rethink existing practices. These issues range from the need to
develop standards and protocols as they affect the usability of electronic media to
copyright and intellectual property issues in a network environment.

For example, the success of digital libraries will be determined by the ability of
the researcher to easily make use of a host of resources located in a variety of settings.
This will require the development of standards, common formats, and controls that
will permit the user to identify, locate, and access needed resources in a consistent
fashion. Managing network access to electronic resourcescalls for the development
of new standards by librarians working together with research users, and
information scientists to fully realize the benefits of digital libraries. Addressing
these pressing issues in a coordinated fashion will be necessary.

There are many ongoing federal activities that may act as points of departure.
One such approach is the "life cycle " concept to information in which consistent
standards are employed from the creation of a datafile to ensure conformity of
structure and access. A federal effort, the draft national spatial data standard is
illustrative. The goal is to set a common spatial data standard that will be employed
by government agencies at all levels and by private and other public entities. If
successful, researchers will be able to identify and utilize data in a common format

regardless of discipline. In a digital library environment, the benefits to the
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researcher are enormous. This federal effort may be one to emulate in other arenas
to evaluate its suefuktess and applicability to other disdplines.

Standards and protocols will also be needed for those users of digital Mamie'
who may Lock the needed skills to effectively utilize the networked environment
and who may not have a librarian to call upon. As in today's environment,
librarians will be both intermediaries as well as facilitators ensuring that
communications and access channels for users are available without barriers, either
technological or firanciaL The creation of digital libraries will not diminish the role
of libraries. Instead, the growth of information and the need to provide more user-
friendly pathways wM require additional support. Pathways to accommodate the
differing skills levels and an infrastructure that includes support services, training
materials, workshops, help lines, and the development of documentation will be
elleerttiaL Some facets of the recent NSF National Information Services contracts
will begin to address these issues.

Other information policy issues that require consideration in a digital library
environment include ues relating to freedom of expression, intellectual property,
access, privacy and confidentiality, security concerns that include the integrity and
reliability of the data resources, and the preservation rod archiving of data resources.

Libraries are constantly faced with defending the right to the freedom of
Inquiry and expression. The key elements to freedom of expression include the right
of access to information and the role of government in assuring broad and equitable
access to information; the right to confidentiality of access that refers to the assurance
that a user's information needs and uses are private and are treated with
confidentiality; and the right to expression of ideas which can in an electronic
environment, either be enhanced or restricted depending upon how the technology
is utilized.

Although there are technological solutions that can promote privacy
protections, reliance upon technologies is not sufficient. Principles governing uses
of the network should be formulated and network practices clearly articulated. An
appropriate starting point are current library principles and practices such as in the
Library Bill of Rights and policies relating to confidentiality of library records.

Security issues entail both ensuring both the "safety" of the physical network
and the integrity and reliability of the resources available through the digital
libraries. Projects such as the Knowledge Management System (Mathiason and
Luoer) are designed to constantly change and reflect the most current research and
evaluation data. Researchers comment online to research findings and the "text" is
changed accordingly. In this environment manipulation of the information is a
fundamental element of the research process, but it also poses questions regarding
the ability to change data and thus potentially challenge the reliability and integrity
of the database.

Copyright issues h- e always required a thoughtful, carefully balanced, and
mediated review with the introduction of new technologies. The extraordinary
growth and use of networks in such a short span of time has placed new pressures
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on the intellectual property system, and may require revision to editing law or

practices at some point in the future. The ease with which one can make digital

copies of an article or &tank is the chief concern. The vision of the digital library,

access to the content of resources
without regard for location and format, has fueled

a sense in some that there is an immediate need for a recasting or rethinking of the

copyright law. But it is too soon. The concept of digital librariesand in fact, the

experience in many pilots and networked -base projects, is that the internet/NREN

sigma that new formulas, (e.g. new electronic journal publishing ventures),

arrangements, and relationships will emerge. More time and experimentation are

needed so that these projects can flourish many are alreadydemonstrating new

uses, opportunities, and challenges of the changing system of scholarly

communication.

In the current environment, there is a broad public consensus among users

and publishers that there sho.*ld continue to be protection of copyrighted materials.

There is also an appredation that a robust market for networked information and

resources is fundamental to the success of the NREN and the evolving national

information infrastructure. The challenge will be to determine at what point the

concept of digital libraries has become a "reality," and modifications tomisting law

may be appropriate.

And finally, recent Court decisions relating to access and availability of

government electronic records, underscore the need for rules and regulations that

govern their preservation and disposition. Building in archival and preservation

concerns to misting network projects will be important.

Central to current activities and creation of digital libraries is the availability

of and access to a high-speed,
high-capacity network. In the past year, the National

Science Foundation has through the recent awarding of contracts for information

services and the upcoming NSFNET backbone solicitation,
advanced the goals of the

HCPA of 1991 by extending the capacities and capabilities of the NSFNET. These

NSF activities are noteworthy and merit both support and additional attention.

Providing additional support, both through appropriations and oversight, will serve

the broad national goals as defined in the HPCA of 1991 and lead the way to the

national information infrastructure.

Possible Directions and NewApplications

To realize the goals of the HPCA of 1991 and the creation and utilization of

electronic libraries, several new directions or increased emphasis on current

programs could be considered.

First, the government could stimulate the development of electronic

databases that support research and education, and support the development of

sophisticated day management and searching software that will make the software

accessible and usable by the research and education communities.

Information takes many forms; numbers, text, sounds and images: and, in

some cases, a properly integrated database could potmtially contain a multiplicity of

6
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forms and media. Some of the databases are very large and growing rapidly,
containing many trillions of items of information. To make it available via the
network can be a significant research and development problem, Involving thecreation of new data structures, memory technology, standards, and searching
techniques.

Much of this research data is Federally owned or controlled, making it ideal
material for experimental projects. Furthermore, since the data is in the public
domain, intellectual property problems will not interfere with or confound the
research results. Finally, with the increasing use and reliance upon information
technologies by federal agencies, it will be important to provide an additional
dissemination channel for effective, equitable, and timely access to federal
information resources.

A series of major development and demonstration projects aimed at crc.ating
information resources to be accessible to the research and education community
over the NREN is needed. These could also include projects that promote the useand dissemination of federal information resources via the Internet.

These projects would focus on experiments involving a broader community
of users and a broader range of applications drawn from research, education, public
health, and public information. They should also concentrate on leading edge,
gigabit-speed communication services and on the use of high-end, but commercially
attainable technology to provide innovative new information services. Finally,
these projects would include a broad range of information resources and datafiles to
experiment with the utility of distributing different datafiles over the NREN and
Internet. It will be important to test and evaluate which datafiles and databases may
or may not be suitable (with existing technologies) to network distribution. It may be
more effective for example to ship a tape of remote sensing data in lieu of network
distribution for reasons of size and structure.

The projects would have the combined goals of
- providing new, sophisticated user services on the NREN;
-developing new technologies for managing and searching electronic information;
- demonstrating the benefits of such services to the larger public;
-evaluating the capacities of the Network for disseminating differing types and sizes
of datafiles.
-experimenting and evaluating archival and preservation needs in an electronic
environment.

Examples of projects might include:
Create National Information Centers (NICs) for environmental resources,

agriculture, and geographic spatial data.

Fund multimedia projects that explore provision of electronicaccess to collections
and materials generally inaccessible in the past, but of high research value, including
photographs, drawings, films, archival data, sound recordings, spatial data, sound
recordings, written manuscripts, and more.

205
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Promote among Federal agencies the use of NREN as a general gateway to their
electronic information dissemination projects, &taffies, and bulletin boards, and
develop the necessary indexes and inquiry tools to encourage access.

Second, despite Its rapidly growing popularity as evidenced by the growth of
use, principally among scientific researchers, the NREN remains a challenging
technology to use for non-experts, particularly as they try to move beyond e-mail
applications. Furthermore, as more resources are put online, in pert due to projects
such as those suggested previously, the Network will become more complex and will
be accessed by users who are less sophisticated technically.

It will be critically important that the NSF with the Department of Education
support programs that are aimed at all levels, from elementary school to adult and
are intended to help librarians, educators, and users alike, make effective use of the
information resources on the network

8
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February 12, 1993

The Honorable Rick Boucher
Chairman, Subcommittee on Science
Committee on Science, Space, and Technology
U. S. House of Representatives
Washington, D. C. 20515

Dear Chairman Boucher:

In response to your gracious invitation to witnesses at the
February 2, 1993 hearing on high performance computing and
networking, I am writing to provide additional information and more
specific recommendations for the hearing record.

First, you asked about the pricing of government information,
and about the role of the private sector in the dissemination of
federal government information. ALA believes that the federal
government has an affirmative obligation to disseminate government
information in usable forms through existing depoaitory library
programs for free public access, and beyond these, for the
government to make its information available at no more than the
incremental cost of distribution.

The private sector can play an important and useful role in
taking publicly available government information, adding value, and
creating marketable products and services. However, ALA believes
it is not in the public interest for government agencies to enter
into exclusive arrangements with private sector entities for the
dissemination of agency information collected and organized at
taxpayer expense. Pricing geared to secondary distributors instead
of the needs of end users, cream skimming of marketable
information, contractor copyright of government databases, lack of
stability of vendors, and a lack of incentives for preservation and
archiving are among the problems which can result.

For additional information on this subject, I have enclosed a
Resolution on the Right to Federal Government Information, adopted
by the ALA Council on January 27, 1993.
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The Honorable Rick Boucher
February 12, 1993
Page Two

I am pleased to provide more specific information concerning
our recommendations for an WREN applications bill, building on last
year's Information Infrastructure and Technology Act.

1) We recommend a new section: Applications for Government

Information. Suggested language, background, and rationale are
provided in an enclosure.

2) We recommend a modification to the Applications for

Education section in order to make clear that pilot projects for
primary and secondary schools say include:

projects which involve school and public library

cooperation;

'state level projects involving state departments of
education and state library agencies; and

projects in which public libraries use the network for
support of students and school - related activities.

3) We recommend a modification to the Applications for

Libraries section to specify that the development of digital

libraries include:

pilot projects in the conversion of library resources to
digital formats;

education and training programs; and

development of an integrated approach to organizing and
locating electronic information resources.

ALA has also collaborated with organizations addressing
related issues in more detail. We commend to your attention the
supplemental comments or statements for the record of the

Association of Research Libraries, the Computing Research
Association, and EDUCON.

It was a pleasure to appear before the Subcommittee on
February 2, and I thank you for the opportunity to elaborate on my

testimony.

SAP/pm

Enclosures (2)

Sincerely,

a. Padt,/
Sara A. Parker
Commissioner of Libraries
Pennsylvania Department of Education
Representing the
American Library Association
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RESOLUTION ON THE RIGHT TO FEDERAL GOVERNMENT INFORMATION

WHEREAS A democratic society depends on equal, ready, timely, and equitable access to
government information, regardless of format; and

WHEREAS, In the past decade, a combination of specific policy decisions, interpretations, and
implementation of the Papenvork Reduction Act and other statutes; OMB Circular
No. A-130; and agency budget cuts have significantly limited public access to
government information; and

WHEREAS, These government policies and actions have resulted in privatization and
commercialization of information dissemination by government agencies,
curtailment of government collection of statistics and technical data, excessive me
of security clauitication and restrictions on access to unclassified informadon,
restraints on scientific communication through export controls, narrow
interpretations of the Freedom of Information Act, and unwarranted government
secrecy; And

WHEREAS, The American Library Association has a long record of action in support of public
access to Information collected, compiled, producedj and disseminated by the
government of the United States; now, therefore, be it

RESOLVED, That the American Library Association urge the President of the United States and
Congress to take Immediate action to:

affirm a policy that *aura; equal, ready, timely, and equitable access to
information, regardless of physical form or characteristics, by and about the
United States government;

disseminate government information in whatever format is most appropriate,
most cost effective, most timely, and most useful for government agencies,
libraries, and the general public, including through an electronic gateway at the
Government Printing Office;

ensure that the government collect, compile, coordinate, maintain, sod
disseminate accurate and timely statistics in consistent categories eo enhance the
economic, educational, scientific, technological, social, and cultural welfare of
the public;
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ensurethat standardized, comprehensive, up-to-date bibliographic locator tools
for govenment publications, records, and databases are widely available through
nationally recognized databases and library networks, as well as in print formats,
so that the public cat identify needed government information;

strengthen the Depository Library Program, particularly by including
electronic formats sod online access;

ensure that government information products and services include indexes,
software, and documentation needed to facilitate their usefulness;

limit the price of government information products and services to no more
than the incremental costs of distribution, and exclude the cost of collecting,
organizing, storing, and preserving government information;

prohibit copyright of all works of the United States government, and pros bit
any royalty -litre fees for redissemination of government information;

recognize that electronic records are covered under the Freedom of
Information Act (FOIA), and require agencies to make reasonable efforts to
provide records in the format requested;

grant no FOIA exemption to agencies for national security, law enforcement,
or financial-institution purposes unless proof is provided for demonstrable harm

that outweighs the public interest in disclosure;

impose FOIA fees only on those requestors who seek information solely for
private commercial uses, and automatically grant FOIA fee waivers to libraries,
educational institutions, nonprofit researchers, authors, public interest groups,
and depositories of public records;

ensure that agencies comply with the ten-day statutory response time limit for

FOIA requests;

reduce drastically the scope of secrecy within the federal government by
reviewing all foam of security classification In the agencies of the government,
instituting a systematic declassification system to ensure future public access, and
prohibiting restrictions on public use of government information solely on the
basis that it is sensitive but unclassified;

appoint a blue ribbon commission to recommend changes in federal policies
that were promulgated during the cold war and that inhibit the free flow of ideas;

protect the privacy rights of individuals and groups from unwarranted

government intrusion;

ensure that federal information systems include provisions for archiving and
eventual public access; and make special efforts to archive and preserve current
electronic system which may lack these features;
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designate federal library operations as inbeready governmental function and
MOMS then from the OMB list of commercial activities;

appoint federal officials who support and promote policies that ensure public
access to government information especially in the National Archives, the
Office of Management and Budget Office of information and Regulatory Affairs
(011tA), the Justice Department offices with jurisdiction over FO1A, and the
Government Printing Office;

and, be it further

RFSOLVED, That the American Library Association send copies of this resolution to William
Jeffellos Clinton, President of the United States, and the Members of Congress.

Adopted by the Council of the
American Library Association
Denver, Colorado
January 27, 1993
(Council Document /27.3)
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RECOMMENDATION FOR NEW SECTION
IN WREN APPLICATIONS BILL

APPLICATIONS FOR GOVERNMENT INFORMATION

(a) The National Science Foundation and other appropriate agencies
shall provide for the development:of high - performance computing and
high-speed networking technology for the purpose of providing
timely, equitable, and efficient public access to federal, state,

and local government information. Such applications shall include
but not be limited to the following:

(1) Pilot projects that connect government information
depository libraries to the Internet and the National Research and
Education Network to aid in development of software, hardware, and
training materials needed to enable use of networks for- -

(A) access to federal government information and
databases increasingli available only in electronic formats;

(B) access to state or local government information;
(C) access to related resources which enhance use of

government information; and
(D) linkages among government information depository

libraries and other libraries and institutions to enhance use of

government information;

(2) Pilot projects that use technology to increase access to

and effective use of government information and databases for
support of research and education, economic development, and an

informed citizenry; and

(3) Pilot projects that use technology to increase access to

government information and foster community networking in rural

areas.

(b) There are authorized to be appropriated to the National Science
Foundation for the purposes of this section, $10,000,000 for fiscal
year 1994, $20,000,000 for fiscal year 1995, and $30,000,000 for
fiscal year 1996.

BACKGROUND FOR NEW SECTION

To serve agency missions and public purposes, governments at
all levels collect, organize, and disseminate enormous amounts of

information which comprises a valuable national resource.
Government information is absolutely basic to research in every
field, as well as for education and training, economic development,
social well-being, use by government entities other than the agency
producing the information, and full participation by citizens in a

democratic govet-Aent. From census data to geographic information
systems, from weather data to information on crops, from industry
statistics and marketing information to medical and scientific

databases, from laws, regulations and RFPs to the latest
legislative developments, government information is essential to

the workings of modern U.S. society.

Much government information formerly published in print
formats is now available only in electronic form. Some types of
government information such as tabular data and statistics, can be
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most usable in electronic formats. Time sensitive government
information can be most efficiently disseminated in online form.
The BEEN should be a primary mechanism which the federal government
uses to provide access to and delivery of federal information, and
this flow should be integrated with networked public irl!ormation
arising from the activities of state and local government.

DEPOSITORY LIBRARY PROGRAMS

The federal depository library program is a system of 1,400
depository libraries, including state libraries, those at land
grant institutions, law school libraries, libraries of federal
agencies and military academies, certain state court libraries, and
public, academic, research, and other libraries designated by
Congress in each state and congressional district. Administered by
the Government Printing Office, the program was established by
Congress and dates back to the nineteenth century. GPO distributes
government information at no cost to designated libraries to ensure
that (with certain specified exceptions) all government
publications are widely available for the free use of the general
public.

In return, depository libraries commit to house, organize,
provide free access for the general public, and assist the public
to use government information. Libraries provide the staff,
reference services, cataloging, shelving or other storage
equipment, binding, reading and copying equipment for microforms;
and more recently, computers and computer workstations, staff and
training to help the public use information in electronic formats.

The Association of Research Libraries recently conducted a
survey of its 93 U.S. depository members. The survey found that
each regional depository library invested approximately $305,000,
and each selective library provided an estimated $280,000 in FY
1991-92 in support of the federal depository library program.
These figures do not include facilities management, overhead, or
storage costs. The 21 regional libraries responding answered on
average more than 26,000 reference questions and circulated more
than 19,000 items to other libraries in their states. Five
libraries reported circulating an average of 44,000 items per year.

Regional depositories (currently 53, approximately one per
state) must receive and retain all non-classified government
information available via the depository program, and assume
additional responsibilities within their region for interlibrary
loan and reference and other assistance. Selective depositories
may choose certain classes of information to receive, depending
upon the needs of their user communities.

The GPO Depository Library Program provides for a convenient,
equitable, widely dispersed system for public access to government
information collected, organized, and disseminated at taxpayer
expense. Government information of public interest should be
disseminated through this long-standing system by whatever means
the information is publicly disseminated by a government agency.
Beyond providing for public access through depository programs,
government information should be available in usable form at no
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more than the incremental cost of distribution to users,

institutions, and the private sector.

Other federal agencies operate specialized depository library
systems; examples include the Environmental Protection Agency, the
Nuclear Regulatory Commission, and the Patent and Trademark Office.
Depository libraries are intensive users of and customers for other
federal information dissemination mechanisms, such as the Commerce
Department's National Technical Information Service. In addition,
depository libraries purchase additional copies of heavily used
government information materials, and purchase from the private
sector value-added versions of certain government information, and
indexing tools and other products and services which enhance access
to government information.

RATIONALE

Applications for government information in the proposed
legislation would carry out an explicit provision of the High
Performance Computing Act, which states in section 101(a)(2)(E)
that the National High-Performance Computing Program shall "provide
for isproved dissemination of Federal agency data and electronic

information." Further, OSTP is given responsibilities in
coordinating the activities of appropriate agencies and departments
to promote the development of information services that could be
provided over the network, including "data bases of unclassified
Federal scientific data." H. Rept. 102-66, Part 1, elaborated:

The intention is that both federally generated,
unclassified data bases, as well as data bases and
services from private sector sources be included...

The types of unclassified federal data bases
available on NREN are not specified in the bill except
for scientific data bases, which in general are intended
to be accessible. The bill neither requires nor forbids
any agency or department to develop or disseminate to the
public any particular information product or service.
The Committee expects information services to be provided
by agencies in accordance with applicable federal
statutes, regulations and directives governing
information dissemination activities. (pp. 23-24)

The NREN was established by the HPCA to provide access to
computer and information resources. The information resources of
federal, state, and local government agencies should be among the

first resources to be made available. A logical and affordable
place to start is to link the mechanise- -the NREN --to the existing
partnership between the federal government and depository libraries
for public access to government information.

INTENDED RESULTS

The intent of the proposed new section is to extend to key
depository libraries the NSF Connections Program which supports
first-year start-up costs for full node network connections. First
priority might be given to those regional depository libraries
which are not yet connected, and to depositories in areas with

little connectivity. Such increased connectivity for depository
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libraries would dovetail nicely with other recent or pending
activities such as the NTIS FedWorid pilot project for electronic
access to federal bulletin boards, and the GPO WINDO/Gateway/Access
legislation for federal database access.

Since electronic government information could theoretically be
accessible from any point, why libraries? Among the reasons:
libraries provide access sites for those who do not otherwise have
the equipment or connectivity; libraries provide professional
assistance for those who need personal help with equipment,
software, use of information resources, or with navigating the
network; libraries are sources of and developers of information
resources which may be used in conjunction with government
information; libraries are the connections between electronic
information and hard-copy resources; and libraries are the training
centers for the "electronic citizenry."

Pilot projects would foster creativity in solutions to the
challenge of developing more efficient dissemination mechanisms and
fostering use of government information in the electronic networked
environment. Such projects should be planned for replicability and
for use as models; implications of many projects would be expected
to extend beyond government information. Examples of possible
projects: Exploration of new kinds of electronic networked
assistance by regional depository libraries to other libraries and
uzers of government information in a state or region; models of how
state government information could be widely disseminated within a
state and shared by other states; development of improved software
for community and civic networking to serve the needs of urban, and
of rural and sparsely populated areas; development of a network of
computerized community information and referral, social services,
employment and training services, and commerce and business
information files maintained by public libraries.

American Library Association February 12, 1993
Washington Office
Phone: 202-547-4440; Fax: 202-547363; E-mail: alawashFcua.edu
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February 2, 1993

Congressman Rick Boucher, Chairman
Subcommittee on Science, Space and Technology
U. S. House of Representatives
Room 2320
Rayburn House Once Building
Was:aington, DC 20515

Dear Congressman Boucher and Committee members,

Thank you for the opportunity to submit this written testimony on the
federal High Performance Computing Program (HPC). I represent two
organizations very concerned about the need for involvement of K-12
education in the FTC's National Research and Education Network (NREN)
initittive. These organizations are the Consortium for School Networking
(CoSN) and the Texas Education Network (TENET).

The CoSN is a non-profit institutional membership organization chartered to
promote the use of national and international electronic networks as a means
to support school reform efforts and garner resources for K-12 educators and
students. Its membership includes State Departments of Education, school
distracts, professional educational organizations, universities, state and
regicnal networks, NSF regional networks. and members of the private
sector. The Consortium supports the use of computer networks to help
educators and students use information and communications resources to
increase their productivity, professional competence, and opportunities for
learning and collaboration.

The Texas Education Network (TENET) is an Internet-based, state funded
computer network linking more than 18,000 K-12 educators in the state of
Texas. The network reaches more 90% of 1,058 school districts which serve
the 3.2 million students in Texas. TENET, designed and operated by The
University of Texas at Austin for the Texas Education Agency, was the result
of strategic planning for a communications infrastructure to support needs of
K-12 education and the desire of the Texas State Legislature to be responsive
to those needs. TENET and the Texas Higher Education Network (THEnet)
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have created a synergy among other government agencies resulting in desire
for additional connectivity while realizing significant cost savings for the
state. It has enabled collaboration among all sectors of the government
including health care and education agencies.

The NREN initiative has already been the catalysis of greater collaboration
between government entities both state and ;:_leral. However,_ba_se__nt from
the initiative has been a clear, inclusive structure] ehich facilitates broader
participation and input from multiple sectors of f.se community. In addition,
funding levels for the current fiscal year have n-A been sufficient to see the
connectivity include the broader population o. the educational community.

By establishing the NREN, researchers, educators, students, *dentist and
community members will have access to a wealth of resources as they
collaborate with each other. The school environment is an amazingly self-
contained, isolated one. It is has a culture which limits interaction between
students and teachers in different classes and grade levels. The classroom has
historically isolated teachers who infrequently interact with their colleagues
within the same campus and with other adults outside the building. Wide
area. networks like the NIthhi can break down the classroom walls, giving
students and teachers access to resources both within and outside the
educational system not available to them before. For example, in Texas at
Fredzicksburg Middle School, children are learning how science lessons apply
to the real world. Kirk Beckendorf, a middle school teacher, commented that
about 20 scientist agreed to communicate with his students and answer their
questions via e-mail. He said, 'This has been very successful, you can
literally see the students self esteem and interest in science expand when they
receive a personal reply to their question from a scientist."

The Information atfrastructure and Technology Act introduced in the 102nd
Congress offered the potential to develop more inclusive applications. As
new legislation is drafted we urge you provide the necessary monetary and
legislative support which will enable the K-12 community to be included. It
is imperative that the barriers, issues, and needs which concern this
community be considered. Clearly, there exist a need to align federal, state,
load and private sector resources to achieve a national communications
infrastructure. These resources shoulcit models that exhibit
-interoperibility ,a:rtd demonstrate the ability to scale as the larger segments of
the population begin to integrate information technologies in their
workplace.

The K-12 community has traditionally not been a consumer of
communications technologies. This is due in part to a number of barriers
the.: were present. These barriers include the lack of access to phone lines and
computing equipment, numerous standards and protocols, cost and price
structures that were not consistent with the needs of education, the lack of
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training and support, and the lack of an intuitive user interface. What is
more important, there was a lack of an understanding of the benefits of
telecomputing to K-12 education. Historically technology has been
introduced without consideration given to the educational outcomes. Even
where there has been statewide support, the absence of understanding the
educational benefit has been a major barrier to acceptance and use. Kurt
Steinhaus of the New Mexico Department of Education recently noted, "My
theory is that the lack of access has to do with the whole concept of systemic
change. The introduction of new technology in isolation is not acceptable."

A National Information Infrastructure designed with a comprehensive
app roach is imperative to the success and early adoption. The success seen
in the rapid growth of the Texas Education Network exemplified the State'
commitment and investment of leveraging state and local moneys.
Moreover, this network has been open to the needs of the entire community
supporting K-12 education. My colleagues in other states such as Virginia,
California, New York, and Florida have witnessed similar growth as they
have adopted the Internet as a common standard. Extrapolating from what
has happened at the state level, there is a need for a clear systemic approach to
the design and implementation of the National Information Infrastructure.

The Consortium ....or School Networking and the Texas Education Network
believe that the federal government role is to provide pilot money to expand
network models that will addresses the issue of how to scaling or grow the
network, provide a means for coordination of policy issues and standards,
and establish a growth path were we can move from isolated, scattered efforts
to E, true National Information Infrastructure.

In this effort Congess has a pivotal role to play in addressing these issues.
These early hearings by the 103rd Legislature recognizes how important this
issue is. We sup:Port the efforts that your committee has taken to initiate this
hearing and hope to offer assistance in the future.

Sincerely,

Co mie Stout
Director of the Texas Education Network
Chairperson of the Consortium for School Networking
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