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STATEMENT BY SECRETARY OF COMMERCE WILLIAM M, DALEY ON THE
1997 NOBEL PRIZE IN PHYSICS AWARD TO DR. WILLIAM PHILLIPS OF THE
DEPARTMENT'S NAT' L INSTITUTE OF STANBARDS AND TECRANOLOGY

Washiugion -- Dr, Phillips* exceptions] work highlights a key role of the Commerce Departant
in pushing the limits of measurement science and laying the foundations for the basic measuremant
technology support required by the U.S. science and industry. His rosearch may fead to
dramatically improved measurements of time and length likely to be nosded by U.S, industry in
the development of economically beneficial advanced technologies in the next contury. I'm
extromely proud that he is & long-time employee of the Commearce Department and that his
extraordinary vision, talent and expertise are betng recognized today throughout the world,

Tn sharing this year's Nobel prize in Physics, Dr, Phillips adds yet another laurel to the outstanding
research tecord of the Department’s Nationa! Institute of Standards and Technology.



Statement by Dr. William D. Phillips, National Institute of Standards and
Technology:

I am thrilled to share in this prize* along with Steven Chu and Claude Cohen-Tannoudji.
The joint award emphasizes that this work was not done in isolation. My colleagues in
this field have influenced me profoundly and given me an enormous amount of help
and stimulation. The research honored by this prize is the result of a huge effort by
many other people. The vitality of the research environment at NIST and the scientific
quality of my group have been essential to what we have accomplished.

Statement by Dr. Robert Hebner, Acting Director, National Institute of Standards
and Technology, on the award of the 1997 Nobel Prize in Physics to Dr. William
D. Phillips of NIST*:

We're tremendously excited by this news and proud as can be to have Bill Phillips on the
NIST staff. Achievements in science and technology that are so important to this nation
and to our economy are limited by what we can achieve in measurement science. The
elegant work that Bill and his colleagues have done at the frontiers of atomic
measurement opens up new possibilities both in science and measurement technology.

Statement by Dr. Katharine Gebbie, Director, Physws Laboratory, National
Institute of Standards and Technology:

This is a wonderful honor for Bill Phillips, for his colleagues in the Physics
Laboratory, and for NIST. Bill is an extremely talented and special person. Those
who have worked with him or heard him speak are keenly aware of his passion
for physics. His pioneering work in laser cooling and trapping of atoms has
formed the basis for many advances in measurement science and standards.
Current applications of importance to science and technology include atomic
clocks, atom lasers, atom optics and atomic lithography. We are delighted that
Bill has shared this prize with Steven Chu and Claude Cohen-Tannoudji, and we
wish them all the very best in their future endeavors.

* The Nobel Prize in Physics was awarded jointly to William D. Phillips, Professor Steven Chu of

Stanford University, and Professor Claude Cohen-Tannoudji of the Collgge de France and the
Ecole Normale Supérieure,

October 15, 1997
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NIST FELLOW WILLIAM D, PHILLIPS
ELECTED TO NATIONAL AQ&. DEMY OF SCIENCE

Wiltiam D. Phillips, a leading researcher In laser cooling of aé&ms at the National
instituts of Standards and Technology, was elected to the National Acadamy of
Sclences on April 29. Election to the NAS is considered one of the highast possible
honors for a U.8. sclentist or engineer. ‘

Philfips, & resident of Gaithersburg and a NIST Féiicw since 1998, i inter-
nationally known for advancing basic knowledge and new techniques to chilf atoms to
extremely low temperatures. The cooling and trapping of atoms, a digelpline that
emsrged In the mid-1870s with the advent of laborafory lasers, has allowed sclentists to
pbsazife and measure quantum phenomaena in atoms that seam to defy the physical
principles goveming out tanglbte room-tempetature realm.

After saming his Ph.D. In physics and complating post-doctoral ressarch at the
Massachusstis Institute of Technology, Phillips came to NIST (then the National Bureau
of Standards} in 1878 to work In the Electricity Division. While at MIT, Philllps had
completed two thesls experiments, ane In the well-established area of magnetic
resonance and the other with newly available tunable {aboratory lasers.

His official duties st NBS originally were related to tis first thesls experiment,

involving pracision electrical measuraments. Howsver, he explains, he was aliowad to
use “stolen moments o dabble in laser-cooling” with lab squipment he brought from

“Mora-
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MIT. With encouragement from NBS management, he continued experiments and
demonsirated that a beam of neutral atoms could be slowed and cooled with radiation

pressure from a laser.

NIST's accomplished and internationally recognized laser cocling and trapped
atom resaarch program grew out of these early experiments. Phiilips and the team he
built have made numerous pivotal contributions to the field. For example, in the mid-
188Qs, Phillips’ team found serious discrepancies between its own measurements ang
the generally accepted "Doppler cooling limit.” They demonstrated that it was actually
possible to chill atoms well below the eccepted limits down to a few microKelvins, or
just milllonths of a degres above absolute zero. This discovery paved the way for
sclentists seeking to create Boss-Einstein condensalion, an exolle new form of matter
in which atoms all fall into thelr lowest energy levels and mergs into & single quantum
state, In the summer of 1895, a NIST/Universily of Colorado group in Boulder, Colo.,
announced tha creation of the first Bose-Elnsteln condansate.

Phillips and his team are continulng fo study ultra-cold trapped atoms with
spin-off applications for improvad accuracy in atomic clocks and in fabrication of
nanostructures, For the latter, Phillips envislons using light (o focus an atom fassr to
croate what might be the basis of a next generation of ultra-small structures for
electronic clrouits. :

*Ali of the people who have been members of this group over the years have
made incredible contributlons. It's been a tantastic experience,” Phillips says, “This isn't
something that | did. {t's somsthing that we did. Wa were thers to take advantags of tha
lucky breaks that we got.*

" Phillips, originally from Pennsylvanie, was elected with 59 other new members
and 16 forelgn assoclates from 11 countries in recognition of distinguished and
continulng achlevements in original reésearch. Phillips, his wife and two chiidren five In
Galthersburg, Md,

The Natlonat Academy of Sclenges is a privats organization of sclentists and
enginesrs dedicated to the furtherance of sclance and lts use for the general welfare.
Tha NAS was ostablished in 1863 by a congressional act of incorporation, signed by
Abraham Lincoln, that calls on the acadsmy to act as an official advisor to the federal
govemment, upon request, in any matter of sclence or technology.

As & non-ragulatory agency of the Commerca Department’s Technology
Administration, NIST promiotes U.S. economic growth by working with industry to
devalop and apply technology, measuremenis and standards.

-30~

News and general information on the National Institute of Standards and Technology
are avellable on the World Wide Web via Intemet at hitp//www.nist.gov.


http:http://www.nfst.gov

i e 0 ok © b ek, gt 4 5 m § ————y

P
N R e e ——prir—

———

KUNGLEIA
VETENSKAPSAKADEMIEN
THE ROYAL SWEDISH ACADEMY OF $CIENCES

15 October 1997 “ Dr. William D. Phillips

The Sceretpry General - Mational Institute of Standards

Professor Erling Notrby/ks and Technology
Gaithersburg, MD 20899
USA

Dear D, Phillips,

Herehy 1 have the hoaour and pleasurs o confiem in writing that the Roval Swedish
Acadomy of Sefences has decided to award the 1997 Nobel Prize in Physics Jointly to
you, Profesasor Steven Chu, Stanfond University, Stanford, California, USA, and
Professor {laude Colen-Tannoudji, Collége de France and Ecole Normale Supérieurs,
Parig, France, for development of methods to coo! and trap stoms with laser light,

On behatf of the Academy T congratulats you warmly sud look forward to meeding you
when you come to Stockhoim 1o receive your Prize from the hands of His Majesty the
King on December 10th,

Ascording to the statuies of the Nobol Foundation, cach Laureate is required to give s
lecturs within six months efier the day the award was presented to him. The subject of
the fecturs ehould be on, or nssoclated with, the work for which the Prize was awarded
and will be publistied In "Les Prix Nobal". In atcordance with the tradition lawreates
give their lectures doring the visii in Stockhiolm in Devember. The 1997 lectures In
physies will take place at the Roys! Swedish Academy of Sclenves on December §th.
Will you kindly lat mo know the title of your lecture at your ¢arjiest convenlence but not
Ister thar October 315t 1t should last sbout 45 minutes. There will be no discussion.
You may expect an pudience of not only trained selentists, but of students and ather
Interested persons as well. Please let us know what kind of techrice] arrangements you
- need {slide prajection ete.).

In ths aftarncon of December 7th there will be & press conferencs including afl our
Laureates,

On the same day, December 7th et 5.00 p.m,, the Academy gives a reception In honour
of you and the other Laureates in Physics, Chemistry and Economic Sciences and thelr
families. | am also pleaved 1o invite you and your wife & & dinner following the
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P reception at the Academy to moet the other Laureates and the Members of the Nobel
2 : Committces and thelr wives, This will be an informal gathering that I hope you and vour
- wife will enjoy 8s a prelude to subsequent evants, ‘
i I hope to hear from you soon gbout your lecture and the invitations to the reception and

the dianer, It will be a pleasure to host you during your Steckholm visit. The office of
< the Nobel Foundation i responsible for the other arrangements during the Nobel week
v and will contact you directly to inform you sbout the prograrame. All correspondence
i bout these other arrangements should be direscted to the offics of the Foundation,

Yours sincerslly,

3 S APEN
ianod ttate

oc: Tha Nobel Feundation.
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Information

< Purther information is available at the Roval Swedish
Academy of Sciences, Information Department,
Box 50005, SE-104 05 Stockholm, Sweden
Phone: +46 § 673 95 25, Fax: +46 8 15 56 70
E-mail: info@kva.se , Website: www kva se
This press release is also available in Swedish

The Royal ché:sh Academy of Sciences has decided to award the 1997 Nobel Prize in
Physics jointly to

Professor Steven Chu, Stanford University, Stanford, California, USA,

gmfcssor ?nmie Cohen-Tannoudji, Colidge de Francs and Beole Normale Supérieure, Paris,
rance, an

Dr. William D, Phillips, National Institute of Standards and Technology, Gaithersburg,

Maryland, USA,

Jor development of methods fo vool and trap atoms with laser light.

Atoms floating in optical molasses
At room temperature the atorns and molecules of which the air consists move in different directions
at a speed of about 4,000 ke/hr. It is hard to study these atoms and molecules because they

all too quickly from the area being observed. By lowering the temperature one can neduce
the speed, but the problem is that when gases are cooled down they normally first condense into
liquids and then freeze into a solid form. In liquids and solid be)dics study is madc. more difficult by
{&efsctﬁ:atsmglnaiomssndmlm:sgawoc!oscwmma&m{fhowﬂm takes
place in 8 vacuum the density can be kept low enough to avoid condensation and . But even
a temperature 1s low a5 <270°C involves speeds of about 400 ki/hr. Only as one appmaches
absolute zero (+273°C) does the speed fall greatly. When the temperature is onc-millionth of 2 degree
from this fomt (termed 1 KK, microkelvin) free hydrogen stoms, for cxampis, move at speeds of
less than 1 km/hr (= 25 cm/s).

S?esfen Chu, Claude ?ohen-’l‘aamudji and William D, é’&ps have de:glopad rﬂnethods
of using laser light to cool gases 10 the uK mmgﬂmmgeau ing the chilled atoms floating
or captured in different kinds of “atom Iaser light functions as a thick liquid, dubbed
optical molasses, in Whick&zcazcmsm owed down. kx&mé&ai atoms can be studied there with
very great socuracy and their inner structure can be determined. As more and more atoms are
captured in the seme volume a thin gas forms, and its properties can be studied in detail. The new
methods of investigation that the Nobel Laureates have developed have contributed greatly to
increasing our knowledge of the interplay between radiation and matter. In particular, they have
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. opened the way to a deeper understanding of the quantum-physical behaviour of gases at low

" temperatures. The methods may lead to the design of more precise atomic clocks foruse in, e,
!, space navigation and accurate determination of position. A start has also been made on the design of

atomic interferometers with which, e.g., very precise measurements of gravitational forces can be

made, and atomic lasers, which may be used in the future to manufacture very small electronic

S components,

'Slowing down atoms with photons

N L .

" Light may be described as a stream of particles, photons. Photons have no mass in the normal sense
: “but, just fike a curling stone sliding along the ice they have a certain momentum. A curling stone that

collides with an identical stone can transfer all its momentum (mass times velocity) to that stone and

. itself become stationary. Similarly, a photon that collides with an atom can transfer all its momentum
. o that atom. For this to happen the photon must have the right energy, which is the same as saying
. that the fight must have the right frequency, or colour. This is because the energy of the photon s

proportional to the frequency of the light, which in tum determines the latter”s colour. Thus red light
consists of photons with lower energy than those of blue light.

What determines the right energy for photons to be able to affect atoms is the inner structure (energy

' levels) of the stoms. If an atom moves the conditions change because of what is termed the Doppler
b effect - the same effect that gives a train whistle a higher pitch when the train is approaching than

'- when it is standing stll. If the atom is moving towards the light, the light must have alower
-, - frequency thap that required for a stationary atom if it is to be "heard” by the atom. Assurne that the
.- atom is moving in the opposite direction of the light at a considerable speed and is struck by a stream

of photons, If the photons have the right energy the atom will be able to absorb one of them and take

over its energy and its momentam. The atom will then be slowed down somewhat, After an

" extremely short time, normally around & hundred-millionth of g second, the retarded atom emits 2
-+ photon, The atom can now immediately absorb a new photon from the oncoming stream, The

emitted photon also has a momentum, which gives the atom a certain small recoil velocity. But the

.. direction of the recoil varies at random, so that after many absorptions and emissions the speed of

" the atom has diminished considerably. To slow down an atom an intensive laser beam is noeded.

7. Under the right conditions effects can be achieved with a strength corresponding to what would be
. seen if a ball was thrown upwards from the surface of a planet with a gravity 100,000 times the

Earths,

: Bapfﬂer cooling and 6 tical molasses

The slowing down effect described above forms the basis for 2 powerful method of cooling atoms

% with laser hght. The method was developed around 1985 by Steven Chu and his co-workers at the

Bell Laboratories in Holmdel, New Jersey. They used six laser beams sed in pairs and

;’ arranged in three directions et right angles to each other, Sodium atoms from a beam o vacuum were

" first stopped by an opposed laser beam and then conducted to the intersection of the six cooling laser
- beams. The light in all six laser beams was slightly red-shifted compared with the characteristic

-+ colour absorbed by a statiopary sodium atom, The effect was that whichever direction the sodium

atoms tried to move they were met by photons of the right energy and pushed back into the area

" where the six laser beams intersected. At that point there formed what o the naked eye looked like a

" glowing cloud the size of & pea, consisting of about a million chilled atoms. This type of cooling
L. was named Doppler cooling.

" Althe intersection of the laser beams, atoms move as in thick liquid, and the name optical molasses
. was coined. To calculate the temperature of the atoms cooled in the optical molasses the lasers were

switched off. It was found that the temperature was sbout 240 pK. This comesponds to & sodium

¢ atom speed of about 30 civ/s, and agreed very well with a theoretically calculnted temperature - the

Doppler limit - then considered the lowest temperature that could be reached with Doppler cooling.



The atoms in the above experiment are cooled, but not captured. Gravity causes them to fall out of
the optical molasses in about one second. To really capture atoms, a trap is required, and 2 highly
efficient one was constructed in 1987, [t was called a magaeto-optical trap (MOT). It uses six Jaser
beams in the same sort of array as in the experiment described above, but has in addition two
magnetic coils that give a slightly varying magnetic field with a minimum in the area where the
beams intersect. Since the magnetic field affects the atoms” characteristic energy levels (the Zeeman
effect) a force will develop which is grester than gravity and which therefore draws the atoms in to
the middle of the trap. The atoms are now really caught, and can be studied or used for experimers.

Deoppler limit broken
Magnoetic ficlds had already been used at the beginning of the 1980s by William D, Phillips and
his co-workers in 2 method of slowing down and completely su?);ring atoms in slow atomic beams,
Phillips had developed what was termed a Zeeman slower, a coll with a varying magnetic field,
along the axis of which atoms could be retarded by an opposed laser beam. With his device Phillips
had an 1985 stopped and captured sodiurn atoms in a purely magnetic trap. Enclosure in this trap,
however, is relatively. weak, for which reason the atoms within 1t must be extremely cold to remain
instde. When Chu managed 1o cool atoms in optical molasses Phillips designed a similar experiment
and started 2 systematic study of the temperature of the atomns in the molasses. He developed several
new micthods of measuring the temperature, including ope in which the ators are allowe to fall
;méar the influence of gravity, the curve of their fall being determined with the help of 2 measuring
aser.

Phillips found in 1988 that a temperature as low as 40K could be attatned. This value was six times
lower than the theoretically calculated Doppler imit! It turned out that the Doppler linit had been
calculated for a simplified mode] atom that had previcusly been consideted sufficiently realistic,
However, Clande Cohen-Tannoudji and his co-workers at ﬂ}c:%ca}e Normale Supéricure in
Paris had already in theoretical works studied more complicated cooling schemes. The explanation
of Phillips” result lay in the structure of the lowest energy levels of the sodium atom, What happens
can be i&med to Sisyphus” endlessly rolling his stone up the sfope, but in this case finding that the
slope beyond the crest is also an uphill one. The comparison has led to the process being termed

Sisyphus cooling.

The recoil velocity an atom gains when it emits a single photon corresponds (0 a temperature lermed
the recoil Himit. For sodium stoms the recoil limit is 2.4 pK and for the somewhat beavier cesium
stoms about 0.2 pK. In collaboration with Cohen-Tannoudji and his Paris colleagues Phxﬂ?s
showed that cesium atoms could be cooled in optical molasses to about ten times the recoil limit, Le.
to about 2 UK. It first appeared that in optical molasses it was generally possible to reach
temperatures only about ten times higher than the recoil limit. In a later development both Phillips
and the Paris group have showed that with suitable laser settings it is possible to trap the atoms so
that they group at regular intervals in space, forming what is termed an optical lattice. The atom
groupings in the lattice occur st distances of one light wavelength from each other. Atoms in an
optical lattice can, as has been shown, be cooled to aboul five times higher temperature than the

Recoil limit also broken
The reason why the recoll velocity an atom obtains from & single photon sets a limit to both Doppler
eooling and Sisyphus cooling is that even the slowest atoms are continually being forced 1o absorb
and emit photons. These processes give the atom a small but not negligible and hence the gas
has & temperature, If the slowest atoms could be made to nieglect all the photons in the optical
molasses, perhaps lower temperatures could be reached, One mechanism through which a stationary
atom can be caused to assume a "dark” state in which it does not absorb photons, was known, But 2
diffieulty was to combine this method with laser cooling.



Claude Cohen-Tannoudji and his group between 1988 and 1995 developed a method based on use
of the Doppler effect and which converts the slowest atoms (o a dark state, He and his colleagues
showed that the method functions in one, two and three dimensions, All his experiments use belium
atoms, for which the recoi limit is 4 gK, In the first experiment two opposed laser beams were used
and a one-dimensional velocity distribution was achieved which corresponded to half the recoil Himit
temperature, With four laser beams a two-dimensional velocity distribution was pa%ziavgé,
comrespanding to a temperature of 0.23 iK, sixteen times lower than the recoll Hmit. Finally with six
laser beams a state was attained in which the whole velocity distribution corresponded to a
temperature of 0.18 pK. Under these conditions helium atoms orawl along at a speed of anly about
2 cmifs!

Applications just round the corner

Intensive development is in progress concemning laser cooling and the capture of neutral atoms.
Among other things, Chu has constructed an atomic fountain, in which laser-cooled atoms are
sprayed up from a trap like jets of water, When the atoms turn at the top of their trajectory and start
falling again, they are almost stationary. There they are exposed to microwave pulses that sense the -
atoms” inner structure. With this technique it is believed that it will be possible to build atomic clocks
with a hundredfold greater precision than at present. The technique rewarded this year also forms the
basis for the discovery of Bose-Einstein condensation in atomic gases, a phenomenon that has
attracted great interest.
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Further reading
Additional background material on the N

obel Prize in Physics 1997, The Royal Swedish Academy
of Sciences, Internet: http://y J
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Cooling and Trapping Atoms , by W.D. Phillips and H.J. Mctcalf, Scientific American, March
1987, p.36. .

New Mechanisms for Laser Cooling , by C. N, Cohen-Tannoudji and W, DD, Phillips, Physics
Taday, October 1990, p. 33.

Laser Trapping of Neuwtral Particles, by S, Chu, Scientific American, Pebruary 1992, p. 71

Experimenters Cool Helium below Single-Photon Recoil Limit in Three Dimensions, by G. B.
Lubkin, Physics Today, January 1996, p. 22.

L2253

Steven Chu was born 1948 in St. Louis, Missouri, USA, American citizen. Doctoral degree in
physics 1976 at the University of California, Berkeley. Theodore and Frances Geballe Professor of
Humanities and Sciences at Stanford University 1990, Among other awards Chu received the 1993
King Faisal International Prize for Science (Physics) for development of the technique of
lsser-cooling and trapping atoms.

ggeftgssa: Steven Chu
ysics Department
Stanford University
Stanford, TA 94305
USA



Claude Cohen-Tannoudji was born 1933 in Constantine, Algeria. French citizen, Doctora]
degree in physics 1962 at the Ecolte Normale Supérieure in Paris. Professor at the Celigge de France
1973. Member of, among other institutions, the Académie des Sciences (Paris). Among many prizes
and distinctions Cohen-Tannoudji received the 1996 Quantum Electronics Prize (European Physica)
Society) for, among other things, his pionsering experiments on laser cooling and the trapping of
aloms.

Professor Clande Cohen-Tannoudji -
Laboratoire de Physique de Bcole Normale Supérieure
24, Rue Lhomond

F-75231 Paris Cedex 05

France

William D. Phillips was born 1948 in Wilkes-Barre, Pennsylvania, USA, American citizen,
Doctoral degyee in physics in 1976 at the Massachusetts Institute of Technology, Cambridge, USA,
Among other awards Phillips has received the 1996 Albert A, Michelson Medal (Franklin Institute)
for his experimental demonstrations of laser cooling and atom trapping.

Dr. William D, Phillips
Nationzl Institute of Standards and Technology
ggi;hersburg, M3 20899
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BALDRIGE QUALITY AWARDS FOREDUCATION,
HEALTHCARE SET FOR 1999

EMBARGOED FOR RELEASE: Contnet: Jan Kusko
Oct. 3, 1998 {301) 975-2767
NIST938.2%

Education and healtheare organizations will be eligible 1o tzke full advantage of the Malcolm Baddriug
Naotionat Quality Award in 1999 a3 woresult of legisiation signed into law todny by President Chnton and
the recent passnge of the 1999 federal appropriations Wil the Conymerce Depwrtagent’s National nstituie
of Standurds and Technolowy unnounced.

“T am delighted that education and healtheare organizations wiil now be able 1o be full partners in the
Baldrige Nutonal Quatity Program. These organizations can now apply for the Baldrige Award and
share best practices with schools and healtheare providers arcund the country,” Commerce Secretary
William M. Daley said,

The 1994 appropriation for the Baldrige Natonal Quality Program is $4.9 million, which includes $1.8
milion for the now award categories for education and healtheare. The expansions are authorized
formatly by the "Technology Administration Act of 1998 signed by the President today. Non-profit
and for-profit education erganizations and healtheare providers will be eligible to apply for the new
awards. Manulueturers of healtheare cquipment still wall apply i the award’s manufaciuring category.
Other eategories for the Baldrige Avward are service and small business.

In May 1997, the private Foundation {or the Malcolm Baldrige National Quality Award announced a
$15 million fund drive 10 raise an endowment to help establish an award program for organizations in
the education md healtheure sectors, "Thousands of businesses have dramatically improved their
competitiveness and effectivencss by participating in the Baldnge Award program. Knowing that the
country's educational and healthowre organizations will now have the potentinl to reap similar benefits
from the Baidrige progrum is good nows for all Americongs.” said Roger Ackerman, ¢hairnman and CED
of Corniag Incorporated and presigent of the foundation, :

The foundation-raised endowment will help fund activities such as printing and distributing criteria und
training private-sector cxaminers who review applications. In 1988, the foundation raised $10.4 million
1o endow the Baldrige Award Tor business,

The new Baldrige Award programs will help education and healtheare organizations improve

performance, share best practices. and foster partnerships imvolving schools, businesses, healtheare

organizations, human services ageies axd others, said Harry Hertz, director of the Baldrige National
- Quality Progran: at NIST,

"Increasingly, the costs of healtheare and the need for inproved education are affecting our country’s -
gconomic development and competitiveness,” said Hertz, "The perlormance excellence concepts
embodied in the Baldrige Award criteria are a way to helpy meet these challenges,” he said. The
education and healtheare sectors have expressed strong interest fn estublishing Baldrige quality award
programs {or their communitics. In 1993, NIST condueted a successful pilot nward program. Forty-six
healthcare and 19 education organizations submitted apphications tor the pitot. Until now, federal
funding has not been availabhke to estublish wwvard categorigs.

lof2 I16/01 937 aM
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Education organizations aad healtheare pmvzdus planning on applying for the 1999 Baldrige Award can
use the | 998 pertormance exectlence eriteria. The eriteria are available from the Baldrige National
thty rogram, wlephone: (301} 975-2036, or through the program’s web site:

hifivwwgualitvnist ooy,

More than 40-state guality award programs are based on the Baldrige Award program, and 35 of these
recognize education and healtheure organizations. Recently, the state of New Jersey passed a bill
enabling school systems to use the New Jersey Quality Achievement Award criteria (based on the
Baldrige criterin) as a substitute tor the exisling state asscssment criteria.

The Malcolm Baldrige National Quality Award was established by Congress in 1987 10 enhance U.S.
competitiveness by promoting quality awareness, recognizing quality achievements of U.S, companies
and publicizing sucecssiul performance suntegics. The award is not given for specific products or
services. Since 1988, 32 Awards have been presented.

As a non-regulatory ageey of the ULS. Department of Commeree's ‘T'echnology Administration, NIST
promotes cconomic growth by working with industry to develop and apply technology, measurements
and standards through four partnerships: the Measurement and Suusdards Laboratories, the Advineed
Technolouy Propram, the Manuineturing Extension Parnership and the Baldrive National Qualiy

Prograny.

M(ﬁias hack o NIST News Page

Zof2 HEGG! 337 AM


http:40�~t;J.tc

NEW C%ﬁMZS?f{ ¥ LABORATORY IS FIRET STEP TOWARD 2187 CENTURY Nihup:#www.nist govfpablic_affaicsireleases/n$9-08

"sﬂ "t A LA _a,s.=:.‘-.-. ...I.-.A.":* ﬂ
?Ef 2 e [

‘ TNy _ PR e
NGE S = Cate YHaps Bublcotans andexw" b{ﬁ b

NEW CHEMISTRY LABORATORY IS FIRST
STEP TOWARD 218T CENTURY NIST

FOR IMMEDIATE RELEASE: Cantuet: Michuel . Newman
March 8, 1999 {301) 975-3025
NIST 99-08

The Cammerge Depariment’s National Instiute of Standards and Technology ook its first step ino the

2 Ist century with today’s dedication of the new Advancud Chemical Sciences Laboralory in
Gaithersburg, Md. Participating in the ceremony were Commerce Secretary Wilham Daley, Sen, Paul
Rarbanes {D-Md.}, Sen. Barbara Mikulski (D-Md.}, Rep. Connie Morella {R-Md.} and Montgomery
County Executive Doug Duncan,

The $73 million, 18,588-sguare-meter {200,000-square-foot) AUSL was buill 1o house the rescarch
programs of NIST s Chenucal Science and Technology Luboratsre, Research by CSTLL scientists long
has benefited our nation’s health and cnvironment, as well as industrial productivity and international
teade. The new state-of-the-ant ACSL features advanced designs that will help NIST meet 2 Est century
needs for sccwrate chemical measurements, standards and methods used for pharmaceutical
manufacturing, medical diagnosis, pollution monitering and clean up, nutritional analysis and other
chemical indusiries/sciences.

Among the teatures of the ACSL wre 162 laboratory modules that can be reconfigured 1o meot special
needs, 131 office modules, precise temperature and hunsidity control, high-capacity ventilation systems,
an uninterruptible power supply, a high-purity water system, five clean roons, o cold rooms, five
non-mictaltic labs and advanced data transmission wiring.

Designer/builder for the ACSL is The Austin Company of Cleveland. Ohto. Construction began in
February 1996, Construction management sas been provided by CRSS Constructors [nc. (o member of
the Jacobs Engineering Group) of Arhingtors, Vi

The completion of the ACSL is the lirst major step in the offort to upgrade NIST facilities used 1o
conduct a wide range of advanced measurement reseucch. President Clinton’s {iscal year 2000 budgat
request for NIST includes funding for the next major goal of the plan construction of the Advaneod
Measurcment Laboratary at the NIST Ciaiihez‘shurg‘ Md., site,

‘The AML will allow NIST to provide L1, industry and science with Bigher quality refuorence materials,
improved measurements and standards, and more rapidly developzd research udvances. It will feanre
stringent conirels on particulate matter, temperature, vibration and humidity that are unattuinable in
current NIST buildings. Such conditions are vital for housing the institute’s most advanced metrology,
physics. chemistry, clectronics, l.,hinin(,(:lin!? and materinds sclence research, and will enable NiST 0
keep pace with rapid dcvf.lopmants in semicenductors, industnial robots, computers, pharmaceuticals and
emerging technologies requiring molecular and atomie-level precision.

“As a non-regulatory agency of the US, Depariment of Commerce’s Technolouy Adminisiration, NIST
promoies cconomic growth by working with industry to develep ang apply technology. measurements
and standards through four partnerships: the Measurement and Standards Laboratories, the Advanced
Technology Prowram, the Manufneturing lixtension Parinershin and the Baldrice National Guality
Proprinm.
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‘NEW KIT HELPS SMALL BUSINESSES GET A JUMP
ON Y2K BUG’, SAYS COMMERCE SECRETARY DALEY

FOR IMMEDIATE RELEASE: Contact: Janice Kosko
March 22, 1999 (301) 975-2767
G 99-26

Swrall Business Y2K Actior Week, March 29 - April 2

Spansared by the US. Small Business Administration, US. Department of Conmmnerce, U5,
Department of Agricudture, and other agencies of the Presidemt’s Council an Year 2000 Convension,
Visit wuwsba. povAr 2k or call (800-11-ASK-SBA, $00.827-5722) for information on Action Week
evenis.,

[E—— - - —_— e a e e m mm o g s -

With everything from a sclf-asscssment checklist 1o upgraded software, a new "Y2K Jumpstart Kit"
developed under a Commerce Department program now 18 available to help small businesses better deal
with the year 2000 computer problem. Commerce Sceretary William M. Daley announced today.

"For those businesses who have not yet paid attention to the year 2000 computer problem, it is not 100
late,” said Daley. "The Y2K Jumpstart Kit is readily available, easy to use and contains the basics that a
small business needs (o start addressing this critical problem,” he said.

The main component of the kit is sofiware known as Conversion 2000: Y2K Self-Help Tool. Developed
last year by the Manufacturing Extension Partnership, a program of the Commerce Department’s
National nstitute of Standards and ‘T'echnology, the software has been upgraded and now is available in
both Microsoft Access™ and Excel™ versions.

While the software will not solve a year 2000 computer problem, it can help small manufacturers and
other small businesscs:

» conduct an inventory of equipment, including hardware, software and embedded systems;

» identily core business systems and rate their importance 1o the survival of the business;

« develop contingency plans; and

« plan and manage remediation projects,
The Y2K Jumpstart Kit also includes a quick start guide. a detailed user’s guide for the software, and a
self-asscssment checklist to help a company determine whether its or its suppliers” computer systems
and equipment may have Y2K problems.
The Y2K Jumpstart Kit can be downloaded for free from the MEP web site at y2khelp.nist.gov. The kit

also is available from MED centers (1-800-MEP-AMEG, 637-4634), Small Business Administration
Offices or U.S. Department of Agriculture Cooperative Extension offices around the country.

NIST recently opened the Y2ZK Help Center for Small Business to provide technical support to users of
Conversion 2000: Y2K Self-Fclp Tool. Open from 8 a.m. to 8 p.m. (Euastern Time) Monday through
Friday, the center can be contacted at 1-800-Y2K-7557 (925-7557) or at y2khelpfednisi.pov. or by
visiting the help center’s web site, v2khelp.nist.sov.
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NIST MEP centers around the country also are offering a variety of Y2K workshops (o help small
manufucturers determine if they have a Y2K problem and develop remediation and contingency plans.

The yeor 2000 date problom, ofien ¢alled "Y 2K or the "millennium bug” refers to the failurc of o
computer program or system because the "00" year designation 1s misinterpreted or mistaken for " 19007
The Stansfosd, Conn-based GantnerGroup, a feading authority on information wechnology issues; the
National Federation of Jidependent Business; and other arganizations have reported that many small
businesses have not yet taben steps 1o address year 2000 problems, Many that are addressing problems
with their computer systems may be overlooking potential problems embedded in other systems such as
machine controliors and building control systoms,

NIST s MEP is a mationwide network of manulacturing extension centers providing 2 wide array of
husmess and 1echnical assistance 10 smaller manufaciurers in all 50 states, the District of Columbia and
Puerto Rico. Through MEP, manuofacturers have access to more than 2,000 muanufacturing and business
advigers whose job is 1o help finms make changes thot lead to greater produciivity, increased profits and
enhanced global compatitiveness.

NIST, an ageney of the Commerce Deparnent’s Techvology Adminisiralion. promotes economic

+ growth by working with industry o develep and apply technetogy, measurements and standards through
tour parinerstups: the Measurement and Standards Laboratores, 1he Advanced Technology Provram, the
Manulacturing Batenision Parinesship and the Baldrige Nagonal Quality Proeram,

—
i
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NIST Advanced Measurement Laboratory

June 9, 20010 Media Contact:
Michacel E. Newman

(301) 975-3025

G 2000-100
B Ground Broken [or World's Premier Measurement Rescarch Iacility (News
Releasc)
®eAdvaneed Measurement Luboratory.brochure
®: Advanced Measurement Labormory Web site
B A dvanced Measurement Laboratory photos/artist renditions
®& Photos from Advanced Mcasurcment f.aboratory groundbreaking, June 9,
2000 :
®, Remarks by Commerce Secretary Daley at the Advanced Measurement
Laboratory groundbreaking
B R egearch Project of the Type that Would Benefit {rom Being Conducted in
the Advanced Measurement Laboratory
& NIST Measurement and Standards Laboratories
BNIST Sceks Diverse Team tor Constructing State-of-the-Art LLuboratory
{(News Release)

Ground Broken for World's Premier Measurement Research Facility

Perhaps one of the most significant milestones in the nearly 100-year history
of the National Institnte of Stundards and Technology oceurred loday when
ground was broken in Gaithersburg, Md.. on the NIST Advanced
Measurement Laboratory. '

When it is ready for occupancy in 2004, the 47,480-square-meter (511,070-
squarc-foot), $235.2 million AML will give NIST—an agency of the
Commerce Department's Technology Administration—and its partners in
U.S. industry access to research and development capabilities not available
anywhere else in the world. The laboratory's unique characteristics will help
industry/government collaborators achieve higher quality reference materials,
improved measurements and standards, and more rapidly developed research
advances.

Participating in today's groundbreaking ceremony were Commerce Secretary
William BDaley, Senator Paul Sarbanes ([D-Md.}), Senator Barbara Mikulski
(D-Md.), Congresswoman Constance Morella (R-Md.), Montgomery County
Executive Doug Duncan and Under Secretary of Commerce for ‘Technology
Cheryl Shavers.

"The AML is the world-class facility that will provide the United States with
global leadership in measurements and standards, and sct the foundation for
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technological advances well into the 21st century,” said Secretary Daley.
"What will come from within these wallg will eahance ULSL industrial
competitiveness, foster ceonomic growth and improve the quality of fife for
all Americans.”

‘The AML will feature stengesd controlk on particalate matier, lemperature,
vibiration and humidity that are unatiaimable in current NIST buildings. Suc!
conditions are vital for housing the instituie’s most advanced metrology,
physics. chemistry, electronics, engineering, manulzcwiring and materials
scicnee research, and will cnable NIST 1o keep pace with rapid developments
111 semiconductors, indusirial robols, computers, pharmaceuticals and
emerging techaologies requiring molecular and stomic-level precision.

The AML will consistof five sections: two single-floor measureiment
laboratory sections below ground with (51 moduley {for improved vibration
isodation and temperature control). two single-floor instrument Luboratory
sections above ground with 187 meodules and one ultraciean room wing above
ground. Specialty arcas within the AML include 48 precision temperature
control luboratories (constant tenmperatures within £0.1 degree Celsius or
(.01 degree Ceisius depending en need) and 27 extremely low-vibration
laboratories.

Characteristics that will be untform throughout the AML lnelude HEPA
filtration for atl laborutory air; & baseline temperature control of £0.23 degree
Celsius: mechanical, electrical, and structural systems designed (o piinimize
vibration; and a power system raied for eritienl electronic loads, Mechanical
services {piping. ventilation and electrival) ax well as luboratory support
gauipment (such as gas canisicrs) are located In o service corridor located
between laboratory modules, maximizing foxibility und cleanbiness,

Finally, nanual {ia}*iighiing energy conservation mxl reeyeling are
incorporsted into the "green” building desiyn and planned operition of the
AML.

As 1 non-regulatory ageney of the U.S, Denmrtinent ol Commeree's
Technolopy Administration, NIST strengthens the LS, veonomy and
improves the quality of life by working with industry to develop and apply
technology. measurcments and standards through Tour partnerships: the
Mensurement and Standards Luboratorics, the Advaneed Technoiopy
Program, the Manofaciuring Extension Partnership and the Baldrive Nagonal
Quality rogram.

LGo back (o NINT News Page
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Building on Sucecess

For almost 100 years, the National Institute of Standavds and "Tecbnolouy has
developed the measurenents and standards necessary for the United States to
excel in technology innovation. For example. the wlecommunications
ndustry relies on NIST standards for the speed and efficiency ol calls relayed
on optical fiber. UK, awo makers and parts manafacturers rely on NIST
calibrations, standards, and technology o ensure the quality and reliability of
their products. Semiconductor chip makers need an array of NIST
measurements to produce ever smaller and faster electronics.

To continue 1o respond to ULS, seience and industry s needs for niore
sophisticated measurentents ind standards in the fuce of heightened global
competition, NIST is beginning construction of what will be one of the most
technologically advanced buildings in the world—the Advuneed
Muasuremnenl Laboratory, or AMLL.,

In the nearly 40 yeurs sinee the NIST Guithersburg, M., campus was
constructed, industry demand (or highly sceurate measurement stundards has
grown tremendously. Glabal eeonomic comprtition, increasingly advanced
communications, and cver more sophisticated technology are driving some of
these needs. To meet the demands, rescarchers at NIST, part of the
Commerce Deparupent’s Technology Admimsteation, have developed new
wiays 1o more accurately measure, quantify. and calibrate industnally
tportant processes and propertics.

1of§ 601 930 AM
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propertics of components for iclecommunications devices, semiconductor
chips, gnd magnetic recording devices, However, detenvrating conditions in
NIST s older tab facilities currently are limiting the quality, accuracy, and
proc[tzc:tmzy of muty of these ¢ florts. When the AML is reatly for use by
Gaithersburg rescarchers in 2004, it will '%r‘zzzxzziicaiiy unprove NIST s ability
to provide U.S. industry and sc.u:n{:g. with the best measurements and
standards in the world.

The AML will provide supernor vibration, tuzz;}amzsza and hunudity control,
and air cleanliness, Compared to the existing NIST laboratory buildings, most
of which were built in the 1960s, the AML. will dramatically reduce vibration
o sensitive experiments measuring alamie distances of just a ow nanometers
{billionths of @ meier). Like vibration, wwmperature fluctuations can disturb
the results of very sensitive measurements. Standard AML Inbortories will
provide temperature control of & .25 degree Celsius with speciatized labs
providing = 0,10 degree Celsius and & G.01 degree Celsiug temperature
control to meel the stringent seientific reguirements. Ac inside the building
will be HEPA filiered 1o provide very good air cleanliness so dust or other

strary particles witl not ool mensuremens on aomic-seale deviees, A special
Cluss 100 elean room wing will provide wr cleanliness needed for more
sensitive research.

Humidity control will provide variations of no more than | percent in
xj}cczaiixé,{i arcas and 5 percent throughout the rest of the facility. Certain
instraments, measurements, and chemical reactions are extremely sensitive to
hunidity, The AML also will provide lnbs with improved electrical power
quality, In existing NIST labs, spikes and dips in the vollage and current can
affect sensitive measurenients adversely, Eeonomice evaluations have
concluded that the best way o provide needed air cleantiness, vibration,
isolation, electrical power quality, and 1eomperature and humidity control is to

H16/01 930 AM



FHET Advanred Measurement Luboratory

Jof3

build the AML. Retrolitting the existing buildings to AML-quality
environmental concditions 8 not econontically feasibic,

To achieve the required conditions, the AML will consist of five wings, each
with one level housing luboratory space and one or two levels for mechanieal
cquipment and environmental controls. Two of the five sections will be
compleiely below ground for smpraved vibration isolntion and wemperatuce
contred, They will be unatiected by outside temperature variation and
vibration induced by the wind. Special isolated concrete slabs also wall reduce
vibration kevels, The ares Immediately above these twe sections will be
designated quiet zones ond planted with minimal core landscaping,

Onice occopied, the AML will house a wide variely of luboratory research
frem NIST's techoicad unils, The most seasitive experiments deemed to have
this greatest need Tor special environmenti] controts and the highest impact
will be selected to relocate to the AML. The following are carrent examples
of research that could be done more efficiently and with greater uccuracy if
conductled oy the AML.

Sehenmmtic of AML

Why the Afr Muost Be Very Cloan

A specially designed Inbwratory within the AMLU would aliow development of
NIST Standard Reference Materials for measuring waler contamination for
semiconductor manufaeturers. To do this work, seientists need 10 isolate a
feld emission analytical clectron microscope from dust particles, vibration,
magnetic fields, and tempermure change. The microscope must focus on
nanometer-scale regions of o senticonductor water for an extended period of
time, T its current locatton, the microscope will drifi away from the area of
sardy in just seconds. Furthermore, poor air quality in the existing lab would
ruin uny industrial semisondustor samples brought into 1t This @5 because the
structures in modern cosnputer chips are so small that a single

hupfwww aist govipublic affhird/amibrochure dum
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nanonmeier-seale coninnination particle con cause the whele device {o fail,
Stundard Refuerence Maoterinls 1o help sonsconductor mulacturers
pecurstely measure contmnination of their products iltimalely would improve
eificicncy and quality control for the manalacturers.,

When Hunvidity Huris

Using precisely tuned lasers to capline and manipulute iwoms, NIST
researchers bave preduced some of the coldest matier ever, creating atom
clouds with temperatures of fess than a millionth of a degree above absolute
zeve, In adiition o winning o Nobel prize for its contribution to
understunding the quantum matere of maiter, this work is yielding important
contributions o the nest generation of lime and frequency standards, which
are essential W cormmnications and navigation, However, present lab
conditiens slow and comphicale this work. Uncontrollable humidity
fhuctuations degrade the stability and performance of the precision kasers used
to focus, trap, and maniputate the tiny clouds of cold atoms. Large vibrations
andd poor alr quality canse turther problems. impeding the rate of progress of
the rescarch. In the AML. these problents essentially would be eliminated.

‘Typicul lahoratory b the Iastroment whgs,

When Yibrations Aren't Goed

NIST researchers are using ultra-fast luser pulses o probe chemical reactions
at surfuees of metals. silicon, and other advanced nmaterials, These studies
could lead 10 more efficiont ways 1o catalyvze chemical reactions {or more
citicient chemical production or butld nanoescale structures for fuster, more
powerful elecironic components. Temperature and humidity changes, electrie
current stability, air particles, and vibration can {orce researchers 10 scrap
thetr resulis and start over, The experiments are condacted with very fast taser
pulses measured in fennoseconds {quadrilfionths of a second). Since hght
travels 0.3 millionths of 2 et o one femtosecond, the 1.3 meter by 3 meter
tablc holding the laser and related optics must vibrate no more thun 0.3
nathionths of oo mceter, In s cuwrrert location, the femtosceond laser eguipsnent
is stable for no more than one hour. Sections of the AMUL with the least
vibration will meet the environmental reguirements for these kinds of
experiments.

Changing Temperature Hampers Accuracy

Challenged (o produce parts with ever more complex features within ever

hitpdwww aist.gov/public_alfnirs/amlbrochure him
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liner tolerances, monulacturers use coordinate measuring machines (CMMs)
to inspect the dimensions of mianufactured gears and other machine parts.
About 33,000 CMMs are employed in US factories and laboratories, NIST
provides industry with several measurement tools and services 1o ensure the
accuracy of CMM mueasurements. NIST efforts to iniprove the accuracy of
MM measurements have been plagued with problems due to poor air
guality, humidity, und vibration. CMMs are particudarly sensitive to
temperature. Calibrating the artifacts that indusiry vses (o ¢heck the accuracy
of 116 own CMMs reguires a very stable temperature for the duration of &
series of complex mensurements o achieve the desired accuracy. Even heat
(rom a person standing newr the CMM will cause the metal to expand stighily,
enough to adter the nceursey of a CMM calibration. The AML would provide
10 times better temperature control as well ag improved air quality and
vibration und huntichty control

AML Specifications

o 47 480 squne mctors,
or SHLD70 squre feet
101l

» Cost: $233.2 mittion

» Ugcupancy expeeted in
1Y 2004

o 2 single-floor metrology
laboratory scelions
completely below grade
with 131 lah modules n
2 single-floor
mnstrument laboratory
seetions above ground
wilh 187 lub moduics

« | above greund Class
10 clean room wing
(3.5 or fower purticles
nor fiter), upgradable to . Mechanicat services us welf ax
Chass 10 “giviy™ Inharstory support

« Daseline tom perture (f{}t}i;}m(’ﬁt‘:u%é gas hotties will
rreaiae Satal z by lented o servive gallews .
control if} “}Zi}m 23 peiween Labarntory moduies,
degree Celsius maximiziog foxibility sl

+ Tuempermure control Io cleanliness,
within £0.1 or 20.01
degree Cuelsius Ko 48 procigion temperature conlrol laboratories in
metrolopy scetions

« Several types of vibeation isolation foundations in metrology laboratory
sections {or a velocity umplitude of 3 micrometers per secend or less

« Munuidity control 1o within 1 pereent in special metrology laboratory
secttons and § percent in the rest of the facility

« Building-wide conditioned power supply system that will meet {EEE
Std. LI00-1992 Tor eritica) electronic loads

» Ceiling heights in Inboratory modules adaptable to 7 meters (22 feet)

» Natural daylighting, encrgy conservation, and recyeling incorporaled
into the AML s design and planned operation

{roatmds fune 7, 2000
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Commeree Department Announccs Winner
of Global lnformation Security Competition

»

News Release

ABS: Ouestions and Answers

Comments About the AlS from fodostey and Governpent Bxceuives

Staunent rom Rindael Dovelonpers

Bropranhy of Rijndac] Develoner Jogn Daemen

Biogranhy of Kindoe! Developer Vinoent Riimen

» Remarks sl AES Press Conderence by Dr, Creryl Shavers, Under Secretary of
Copmmerce Tor Techaolopy

« Renwrks gt ABES Press Conjerence by Roy Kammer, NIST Direclor
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Commerce Bopartment Snnounces Winner
of Glehal Information Sceurity Competition

FOR IMMEDIATE RELEASE: Cantact: Philip Bulman
Oet, 2, 2000 {301) 975-5661
G 2000-17¢6

A worklwide competition o develap a new entryplion lechaigue that van be used to
protect computerized information ended today when Secretury of Commeree Nomuan
Y. Mincta anpounced the mtion's proposed new Advanced Enoryplion Standard,

Mineta named the Rijnducl (pronounced Rhine-dolly date encryption formula as the
winner of o theee~year competition involving some of the wortd's leading
cryplographers.

"Once final. this standard will serve as 4 critical computer security tool supporting the
rapid growth of clectronic commerce,” Mineta said, "This is o very significant step
toward creating a more sceure digital economy. 1t will allow e-commerce and
e-povernment to flourish safely, ereating new opportunities for all Americans,” he said.

Computer scientists at the National [nstitute of Stundards and Technology, an agency of
the Commerce Departent's Teehnology Administration, organized the international
competition i a drive to de,vel()p a strong information encryption formula to pretect
sensitive information in federal computer systems, Many businesses ure expected to use
the AES as well,

The proposed selection of Rijndael as the AES will be formally announced in the
Federal Register in several months, and NIS'T then will receive public conwments on the
draft Federal Information l’mcessmg Standard for 90 days.

Researchers fronm 12 different countrics waorked on developing advanced encoding
methods during the global competition,

NIST iavited the worldwide eryplographic community to "attack™ the encryption
formulas in an cffort to break the codes.
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Alter narrowing the field down from 15 formulas to five, NIST avired eryptographers
o mtensify their attacks on the finalists, The ‘zgxczéay and the warld ceyptographic
community also waiu&ieci the encoding f{}mz ukus for factors such os security, speed and
versuiility,

The Rijndact developers are Belglan erypiographers Joan Dacmen {proncunced Yo'-ahn
Dalv-mun} of Proton World International and Vincent Rijmen {proncunced Ryg'-mun)
of Katholicke Universitelt Leuven. Both are highly regarded cxperts within the
iyternational cryptographic community,

NIST organized and managed the competition with considersble private-sector
cooperation.

The competing AES candidates were sophisticated mathematical formulas catled
algorithms. Algorithms arc at the heart of computerized encryption systems, which
encode everything from electronic mail to the sceeret personal wdentification numbers, or
PINs. that people use with bank teller machines,

When approved, the AES will be s public algorithm designed W protect sensttive
govenument information well into the 2ist contury. It will replace the aging Data
Encryption Standard, which NIST adopted in 1977 as a Federal Information Processing
Sramdard used by federal agencies to protect sensitive, unclassified information.

DES and o variant called Triple DES are used widely in the private sector as well,
espegially in the financial services industry.

The ¢fort to estahlish the AES reflects the dramatic transformation that ceyptography
has undergone in recent years.

Just a few decades ago the science of eryptography was an esoterie endeavor employed
pr:mnrlly by governments to protect state and iwilitary seerets, Today, mithons of
Americans use cryptography, often without knowiag i, Most ;}aopia whio use automaled
teller machines have used cryptography because the secret PINS required by the
machines are encrypted betore being sent to u computer that nudes sure the numbeaer
mitches the card.

Others use information encryption when they make o purchase over the Internet. Their
gredit card numbaers are encrypted when they place an order,

Hundrads of encryption products currently employ DES or Triple DES, und such
systems have beeonie almost ebiyuitous in the financial services industry,
Conscquently, the selection of the AES may affect nullions of consumers and
busingsses.

NIST reguested proposals for the AES on Sept. 12, 1997, and 4 variety of organizations
aronmd the world responded with enthusiasm. Each of the candidate algorithms was
required 1o support key sizes of 128, 192 and 256 bits. Fur a 128-bit key size, there are
approsimaiely 340 .000,000,000,000,000,000,006,000.000.000,

(00,000 (340 followed by 36 zeros) possible keys,

NIST gvalusted the candidate algorithms and received invaluable assistance from
cryptographers at computer %curz{y companics and universities around the world, Good
seeurity was the primary quality reguired of the winning formula, but factors such as
speed and versatlity across a variety of computer platforms also were considered. In
ather wards, the algorithms must be able to run securely and cefficiently on large

hupfwww nin govipuhlic_aifalesfreleases/gln-176.bim
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computers. deskiop computers and even simadl devices such as smart cards.

MIST and lcading cryptographers from around the world found that al! five finalist
algorithims had « very high degree of security. Rijndael was seleeted beeause it had the
best combiaation of sccurity, performance, cificiency, implementability and flexibility.

The AES competition was organized by computer scientists in NIST's Information
Techneology Laboratory, A lengthy techmeal analysis of the ALES candidates is being
posted on NIST's web site today at www,nist.gov/aes.

After the public comment period, NIST will revise the proposed standard—if
appropriote-—ang submitt 11 1o the Secretary ol Commerce for adoption as an official
federal standard, This process is expected o be complete by the spring of 2001,
Press contacts tor the Rijndacl team;

Joan Dacmen .
Tel: 4322 724 55 08, Fax: +32 2 724 50 60

foundacmen@protonworld.com

Vincent Rijmen _
Tel: +32 16 32 18 62, Fax: +32 16 32 19 86
vincent.rijmen@esat kuteuven.ac.be

As a noneregulatory agencey of the U.S. Depurtment of Comnierce's Technology
Administration, NIST strengthens the LLS. ceonomy and mproves the gquality of life by
warking with industry to develop and apply techoology. measurements and standards
through four par[mmhlps the Measurement aid Standurds Laboratones, the Advineed
Technology Program, the Manufacturing Extension Partaership and e Baiéng,c
Nutional Quality Program.

- 30

[Far more information aboul NIST, see our wen site at www.smst.gov,

Jhoant st

i
(0o back to NIST News Pape
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THE NATIONAL INFORMATION
INFRASTRUCTURE: AGENDA FOR ACTION

EXECUTIVE SUMMARY

All Americany have a stake in the construction of an advanced Nationa Information Infrastructure (N11),
a seamless web of communications networks, compuiers, databases, and consumer electronics that will
put vast amounts of information at users’ fingertips. Development of the NI can help unleash an
information revolution that will change forever the way people live, work, and inieract with each other:

o People could live almost anywhere they wanted, without foregoing opportunities for useful and
fulfilling employment, by "tclecommuting” to their oflices through an electronic highway;

» The best schools, teachers, and courses would be available to all stedents, without regard to
gengraphy, distance, resources, or disability;

» Services that improve America's health care system and respond 10 other important social needs
could be available on-line, without waiting in line, when mud where vou needed then

Private seotor Iinms are already developing and deploying that infrastructure today, Nevertheless, there
remain essential roles for government in this process. Carefully erafted govermment action will
complement and enbance the efforts of the private sector and assure the growth of au information
infrastructure available 1o all Amoricans of reasonuble cost. o developing our policy inltiatives in this
arez, the Administration will work in ¢lose parinership with business, Inbor, academin, the public,
Congress., and giate and local government. Our eofforts will be guided by the following principles and
objectives:

» Promote private sector investment, through appropriate tax and regulatory policies.

« Extend the "unmiverss! service” concept to ensure that information resources are available to all at
affordable prices. Because information means empowernient--and employmente-the government
has & duty to enswre that all Americans have access to the resources and job ereation potential of
the Information Age.

v Aclas a catalyst 1o promote technological innovation and new applications, Commit important
government research programs and grants o help the private sector develop and demonsirate
technologies needed for the NI and develop the applications and services that will maxinize s
value to users,

» Promote seamless, ineraciive, user-driven operation of the NI As the N ¢volves inlo @
"nerwork of networks," government will ensure that users can ransfor nformation wwross
networks casily and efficiently, To increase the Lkelitiood that the NIT will be both interactive and,
10 o large extent, user- driven, govermment must reform regulitions and policies that nuy

inadvertently hamper the development of inteructive applications,

« Ensure information security and nebwork reliability. The NI must be trust-worthy and secureg.
profecting the privacy of its users. Government action will also onsure that the overall sysiem
remaing relinbie, quickly repairable in the event of a failure and, perhaps most imporiantly. casy ©
fse,

» Improve management of the radio frequency spectnum, an increasingly eritical resource,

« Prowet intellectual property rights. The Administration will investigaie how 1o strengthen
domestic copyright laws and international inteltectual property treatics 1o prevent piracy and to

G112 AM
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protect the mtegrity of intellecton! property.

« Coordinawe with other levels of government and with other nutions. Because information crosses
state, regional, and national houndaries, coordination is criticad to svoid necdless obstacles and
prevent unfair policies that handicap U.S. industey.

« Provide access to government infonnation and improve govermnent progurement, The
Administration will seek to ensure that Federal agencies, in coneert with state and local
governments, use the NH to expand the information availuble w0 the public, ensuring that the
wnmense reservoeir of povernment information is svailable 1o the pubbe easily and cquiubly.
Additionally, Federal procurement policics tor telecommumications and information services and
equiprment will be designed to promaote importam techaical developiments for the Nl and 10
provide attractive meentives for the private sector (o contnbute to N1 development.

The tune for action is now. Every day brings news of change: new technologies, like hand-held
computerized assistants; new ventures and mergers combimng businesses that not fong ago seemed
discrete and insular; new legal decisions that challenge the separmion ot computer, cable, and telephone
companies. These changes promise substantial benetits for the American people, but only if government
understands fully their implications and begins working with the privae seetor and other interested
parties to shape the evolution of the communications indrasrruciure.

The benefits of the NI for the nution are immense. An advanced ifonnution infrastructure will enable
U.S. firms to compete and win in the global cconomy, genvrating good jobs for the American people and
economic growth for the nation. As importantly, the NI can cansform the Hives of the American people
-- ameliorating the constraints of geography. disability. and ceonomic status -~ giving all Ammericans a |
fair apportanity to go as far as their talents and ambitions will 1ake them,

I*\ucn(ia for Agtion
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The Administration's Agenda for Action

Version 1.0
1. The Promise of the NH

Imagine you had a device that combined a telephone, a TV, a camcorder, and a personal computer, No
matter where you went or what time it was, your child could see vou and talk to you, you could watch a
replay of your team's last game, you could browse thy latest additions 1o the library, or you could find
the best prices in lown on groceries, furniture, clothey - whatever you needed.

Imagine further the dramatic changes in your life if:

» Tl best schools, teachers, and caurses were available o all students, without regurd to
geography, distance, resources, or disahility;

« The vast resources of art, [iterature, and seivnce were availsble everywhere, not fust in large
institutions or big-city lhraries and musewns;

» Services thit improve America’s health care system and respond 1o other important social needs
were available on-line, without waiting in line, when and where you needed theny;

+ You could live in many places without foregoing opportunities for uselul and fullilling
emplovment, by "wlecommuuting” 1o vour office through un clectronic highway instead of by
automobiie, bus or train;

« Small manuihcturers could get orders from all over the world electronically -- with detailed
speeifications - i a form that the machines could use to produce the neeessary iems

« You could see the Intest movies, play the hotest video games, or bank and shop from the comion
of your home whenever you chose;

o You could ebiain povernment inflormation dircctly or through local orgunizations jike librarics,
apply for and receive government benefits electronically. and get in touch with government
officials easily; and

» Individoual government agencies, businesses and other entties all could exchange information
clectronically -- reducing paperwork and improving service.

Information is one of the nation's most critical economic resources, for service industries as well as
manufacturing, for economic as well as national security. By one estimate, two- thirds of ULS, workers
are 1 information-related jobs, and the rest are In industries that sely heavily on informudion, I an era of
global markets and global competition, the 1echnologics to create, manipulate, manage and use
information are of strategic importance for the United States. Those technologies will help U.S.
businesses remain competitive and create challenging, high- paying jobs. They also will fuel economic
growth which, in turn, will generate o steadily-inereasing standard of living for all Amcrlcan;

That is why the Administration has launched the Nadonal Information [nfrasiructure indtiative, We are
committed to working with business, labor, academiu. public imeress groups, Congress. and staie and
tocal government to ensure the development of a nationad information infrastructure (NH) that enables
all Americans o access information and communiente with cach other using vosee, daty, age or video
at anytime, anywhere. By encouraging private sector investinent in e NH's development. and through
ZOVerMent Programs o improve access 1o essential services, we will promeote LS. competitiveness, job
creation and solutions (o pressing social problems,

II. What Is the NII?
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The phrase "information infrastructure” bas an expansive meaning. The NI includes more than just the
physical {acilities used {0 ransnst, store, process, and digplay voice. data, and tnages. It encompasses:

« A wide range and ever-expanding range of equipment including comerag, scanners, keyboards,
telephones, fax machines, computers, switches, compact disks, video and madio tupe, cable, wire,
satcilites, optical {iber ransmission hnes, microwive nels, swilches, televisions, monitors,
printers, and much more,

The NI will integrate and interconneet these physical compoients in a technelogically neuiral
manner so that no one industry will be favored over any other, Most imporigntly, the NH requires
building foundations for living in the Information Age and for making these technolopical
advances useful to the public, business, libraries, and other zzezxg@vem;zwmai enfiies. That s why,
beyond the physical components of the infrastructure, the vadue of the Natonal Information
Infrastructure to users and the nation will depend in Jarge part on the quality of its other elements:

« The information iiself, which may be in the form of video programming, scicmif“ic or business
databases, images, suund recordings, Hbrary nehives, and other media. Vast guantities of that
mformation exist odny in government agencies wind wven more vajuable zniorzmwz* is produced
every day in our laboratorics, studios. publishing houscs, and elsewhere.

+ Applications and sofiware that allow users aceess, manipulate, organize, and digest the
proliferating mass of information that the Nil's factlitivs will put st lhw fingeriips.

« The netwerk standards and transmission codes that facilitate inerconnection ang interoperation
between networks, and ensure the privacy of persons and the security of the informalion carried,
as well as the security and reliability of the networks |

« The people -- largely in the private sector - who create the information, develop applications and
services, construct the facilities, and train others o tap its potential. Many of these people will be
vendors, operators, and service providers working for private industry.

Every component of the information infrastructure must be developed and integrated if Anterica is to
capture the promise of the Informwatien Age.

The Administration’s NII initiative will promote and support full development of each compaonent.
Regulatory and economic policies will be adopted that ereowrnge private fims  ereate jobs and invest
in the applications and physical facilities that comprise the infrusiructure. The Federal government will
HETR TS %mir} labor, academia, and state and locsl governments in developing the mformation resources
and applications peeded to moximize the potentinl of those undeelying facilities, Maorcover, and porhaps
most importantly, the NI initiative will belp educaie and unin our people so that they are prepared not
only to condribute to the further growth of zize NH, but also to understand and enjoy fully the services
amd cupabilities that it will make available.

[l Need for Goverament Action To Complement Private Sevtor Leadership

The foregoing discussion of the transforming potentiad of the N shonld not obseure o fundamental fact
- the private sector is already developing and deploying such an infrastrugture wday. The United States
communicanons systen -- the conduit through which most informasion I8 seeessed or distribuied - i3
second 10 none in speed, copacity, and rehability. Hach yeor the information resources, hoth hurdware
and soliware, available to most Americans are substanliaily more exiensive and more powerfisl than the
previous year,

The private sector will lead the deployment of the NII. u recunt years, U.S. companies have invested
more than 350 billion annually in telecommunications infeastruciure - and that igure dows not account
for the vast investments made by firms in related industrics. such as computers. In contrast, the
Adminisiration's dmbmou:s agenda for invesunent in critical N1 projects (including computing) amounts
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to $1-2 billion annually. Nonetheless, while the private sector role in NI development will predominate,
the government has an essential role 10 play. In particular, caretully cralled government action ¢an
complement and enhance the benefits of these private sector intiatives, Accordingly, the
Administration's NI initiative will be guided by the following nine principles and goals, which are

discussed in more detail below:

« 1) Promote private sector investment, through tax and regulatory policies that encourage
innovation and promote long- term investment, as well as wise procurement of services.

« 2) Extend the "universal service™ concept to ensure that information resources are available to all
at affordable prices. Because information means empowerment, the government has a duty to
ensure that all Americans have access to the resources of the Information Age.

« 3) Act as catalyst to promote technological innovation and new applications. Commit important
government research programs and grants to help the private sector develop and demonstrate
technologics needed for the NI

« 4) Promote seamless, interactive, user-driven operation of the NIE As the NII cvolves into a
“network of networks,” government will ensure that users can transter information across
networks easily and efficiently.

« 5) Ensure information security and network reliability. The NII must be trustworthy and secure,
protecting the privacy of its users. Government action will also aim to ensure that the overall
system remains reliable, quickly repairable in the event of a failure and, perhaps most importantly.
casy to use.

« 0) Improve management of the radio frequency spectrum, an increasingly critical resource.

« 7) Protect intellectual property rights. The Administration will investigate how to strengthen
domestic copyright laws and international intellectual property treaties to prevent piracy and to
protect the integrity of intetlectual property. '

« 8) Coordinate with other levels of government and with other nations. Because information
crosses state, regtonal, and national boundaries, coordination 1s important to avoid unnecessary
obstacles and to prevent unfair policies that handicap U.S. industry.

o 9) Provide access to government information and improve government procurement. As described
in the National Performance Review, the Administration will seek to ensure that Federal agencies,
in concert with state and local governments, use the NII 10 expand the information available to the
public, so that the immense reservoir of government information s available to the public casily
and equitably. Additionally, Federal procurement policies lor (clecommunications and information
services and equipment will be designed to promote important technical developments for the NI
and to provide attractive incentives for the private sector to contribute to NII development.

» The time for action is now. Every day brings ncws of change: new technologics, like hand-held
computerized assistants; new ventures and mergers combining businesses that not long ago
seemed discrete and insular; new legal decisions that challenge the separation of computer, cable
and telephones. These changes promise substantial benefits for the American people, but onty if
government understands fully the implications of these changes and to work with the privale
sector and other interested parties 1o shape the evolution of the communications infrastructure.

IV. Managing Change/ Forging Partnerships
We will help to build a partnership of business, labor, academia. the public, and government that s

committed to deployment of an advanced, rapid. powerful infrastructure accessible and accountable to
all Amenicans,
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Forging this partnership will require extensive inter- governmental coordination to ensure that
Administration, Congressional, state and local government policy regarding the NII is consistent,
coherent, and timely. It also requires the development of strong working alliances among industry
groups and between government and the businesses responsible [or creating and operating the NII.
Finally, close cooperation will be needed between government, users, service providers, and public
interest groups to ensure that the NI develops in a way that benefits the American people.

Specifically, the Administration will:
« (1) Establish an interagency Information Infrastructure Task Foree

The President has convened a Federal inter-agency "Information [nfrastructure Task Foree" (ITTF)
that will work with Congress and the private seetor to propose the policies and initiatives needed
to accelerate deployment of a National Information Infrastructure. Activities of the II'TF include
coordinating government efforts in NII applications, linking government applications to the
private sector, resolving outstanding disputes. and implementing Administration policies. Chaired
by Secretary of Commerce Ron Brown and composed of high- level Federal agency
representatives, the [ITF's three committees focus on telecommunications policy, information
poiicy, and applications.

« (2) Establish a private sector Advisory Council on the National Information [nfrastructure

To facilitate meaningful private sector participation in the II'TF's deliberations, the President will
sign an Executive Order creating the "United States Advisory Council on the National [nformation
Infrastructure” to advise the II'TF on matters relating to the development of the NIL The Councit
will consist of 25 members, who will be named by the Sccrciary of Commerce by December 1993,
Nominations will be solicited from a variety of NIl constituencies and interested parties. The [ITF
and its commuitees also will use other mechanisms to solicit public comment 10 ensure that it hears
the views of all interested parties.

« (3) Stengthen and streamline Federal communications and information policy-making agencies

‘ In order to implement the ambiiious agenda outlined in this document, the federal agencics most
directly responsible for the ¢volution of the NII (such as N'TIA, the Office of Intormation and
Regulatory Atfairs at OMB, and the FCC) must be properly structured and adequately staffed to
address many new and difticult policy issues. The Adminmstration intends 1o ensure that these
agencies have the intellectual and material resources they need. In addition, in accord with the
Vice President’s National Performance Review. these agencies will make the orgamizational and
procedural changes needed to most effectively contribute to the NI initiative.

V. Principles and Goals for Government Action -
The Task Force currently is underiaking a wide-ranging examination of all issues relevant 1o the timely
development and growth of the National Information Infrastructure. Spectfic principles and goals in
areas where government action ts warranted have already been identified and work has begun on the
following matters:
« I. Promote Private Sector [nvestment
One of the most effective ways 10 promole investments in our nation's information infrastructure
is to introduce or further expand competition in communications and information markets. Vibrant
competition in these markets will spur economic growth, create new businesses and benefit U.S,
consumers.
To realize this vision, however, policy changes will be necessary:

Action; Passage of communications reform legislation. The Administration will work with
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Congress to pass legislation by the end of 1994 that will increase competition and ensure universal
access in communications markets -- particularly those, such as the cable television and local
telephone markets, that have been dominated by monopolies. Such legislation will explicitly
promote private sector infrastructure investment -- both by companices already in the market and
those seeking entry.

Action: Revision of tax policies. Tax policies are important determinants of the amount of private
sector investment in the NI The President has signed into law tax incentives for private sector
investment in R&D and new business formation, including a three-year extension of the R&D
credit and a targeted capital gains reduction {or investments in small businesses. Both of these tax
incentives will help spur the private sector investment needed 1o develop the NI

« 2. Extend the "Universal Service” Coneept 1o Ensure that Information Resources Are Available to
All at Affordable Prices

The Communications Act of 1934 articulated in general terms a national goal of "Universal
Scrvice” {or telephones -- widespread availability of a basic communications service at alfordable
rates. A major objective in developing the NI will be to extend the Universal Serviee coneept to
the information needs of the American people in the 21st Century. As a matter of fundamemal
fairness, this nation cannot accept a division ol our people among telecommunications or
information "haves” and "have- nots." The Administration is committed to developing a broad,
modern concept of Universal Service -- one that would emphasize giving all Americans who
desire 1t easy, affordable access to advanced communications and information services, regardless
of income, disabtlity, or location.

Devising and attaining a new goal for expanded Universal Service is consistent with efforts to
spur infrastructure development by increasing competiiion in communications and information
markets. As noted above, competition can make low cost. high quality services and equipment
widely available. Policies promoting greater competition in combination with targeted support for
disadvantaged users or especially high cost or rural arcas would advance both rapid mflrastructure
modernization and expanded Universal Scrvice,

Action: Develop a New Coneept of Universal Service. To gather information on the
best characteristics of an expanded concept of Universal Service, the Commerce
Department's National Telecommunications and Information Administration (NTIA)
will hold a series of public hearings on Umiversal Service and the NI beginning by
December 1993, The Administration will make a special effort to hear from public
interest groups. Building on the knowledge gained trom these activities, the [TTEF will
work with the Advisory Council on the National Information Infrastructure. as well as
with state regulatory commissions, to determine how the Universal Scervice concept
should be applied in the 215t Century.

+ 3. Promote Technological Innovation and New Applications

Government regulatory, antitrust, tax, and intellectual property policies all alfect the level and
timing of new offerings in services and equipment -- including the technology base that generates
innovations for the marketplace. But technological innovations ultimately depend upon purposcful
investment in research and development, by both the private sector and government. R&D
mvestment helps firms to create better products and services at lower costs.

As noted in the Administration's February 22, 1993 1echnology poliey stutement: "We are moving
to accelerate the development of technologies critical for long-term growth but not receiving
adequate support from private {irms, either because the returns are too distant or because the level
of funding required is too great for individual {irms to bear.” Government research support already
has helped create basic information technologies in computing, networking and clectronics. We
will support {further Nll-related research and technology development through research
partnerships and other mechanisms to accelerate technologies where market mechanisms do not
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adequately reflect the nation's return on Investment. In particular, these government research and
funding programs will focus on the development of bencheial public applications in the ficlds of
education, health care, manufacturing, and provision of government services.

Action: Continue the High-Performance Computing and Communications Program.
Established by the High-Performance Computing Act of 1991, the HPCC Program
funds R&L designed to create more powerfud ecmw iery, faster computer networks,
and more sophisticated software. tr addition. the HPCC Program is pzevzdizzg
scientists amﬁ etgineers with the tools and rabung they need 10 solve "Grand
Challenges,” research problems -~ like designing new drugs -- that cannot be solved
without the most powerful (:{}mpxzzc,rs The Adminisiration has requested 31 billion
for the HPCO Program in fiscal year 1994, and is i the process of torming o
“High-Performance Computing Advisory Commitiee,” (o provide private sector input
on the Program.

We have also requested an additional 396 million in the FY 1994 budget to create u
new component of the HFCC Program -- lnformntion Infrastructure Technologies and
Applications (HTA). The Administration iy working with Congress to obtain
authorization o Rund this effort, which will develop anc apply high-performance
corputing wid highespeed networking technologivs for sse in the tields of health
care, education, Hbranes, manufacturing. and provision of government information.

Action: hmplement the NIl Pilot Projects Program, In its FY 94 budget, the
Administration has reguested funding from the Cungress for NI networking pilot and
demonstration projects, Under NTIA s direction, this pilol program will provide
maiching grants o state and loca] governmems, health care providers, school districts,
{ibraries, universities, and other non-profit entities. The grants will be awarded afier a
compelitive merit review process and will be used to fund projeets to connect
institutions 1o existing networks, enhance communications networks that are currently
operational, and permit users o interconneet among different networks, Fuanded .
projects will demonstente the potential of the NI and provide tngible benefits w their
communities, baually impoertant, they will help Jeverage the resources and ereativity
of the private sector to devise new applications and uses of the NIT. The successes of
the these pilot projects will create an terative process that will generate more
nngvative approaches each year,

Action: Inventory NIl Applications Projects, Muny insights can be gained by sharing
information about how government can eifectively use the N1L By the end of January
1994, the 1UTF will complete an inventory of current and planned govermnent
activities and will widely disseminate the results through electronic and printed
means, An electronic formn is being established to encourage govermmment and private
sector contributions and comments about governnent applications projects.

» 4. Promote Scamliess, Interactive, User-Driven Operation

Because the NI will be a network of networks, indormation must be transferable over the
disparate networks eastly, accurntely, and without compromising the content of the messages.
Morcover, the N will be of maximum value to users iF it is suificiomly "open® and mteractive so
that users can develop new services and applications or exchange zniomn{z{m amony themselves,
withoul waiting for services to be o %m.v by the Tirms that operate the NIL In this way, users will
dwe]op new "electronic cormmunities” and Share knowled ge and z,‘ipez'zi,mes that can buprove the

+

way that they learn, weork, play, and participafe in the Amorican demoeracy.

To assure interoperability aod openness of the many componeats of an efficient, high-capacity
NH, standards for voice, video, data. and multi-media services must be developed. Those
standards alse must be compatible with the Luoge nstalled base of comunications wehnologies,
and flexible and adaprable enough to meet user needs at affordable costs. The United Sunes has
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long relied on a consensus-based, voluntary stindards-selting process in communications.

Particularly in the area of iformation and communications wehneology, where product cyveles are
often measured in months, nol years, the standards process is critical and has not always worked o
speed technologicat innavation and serve end-users well, Government can calalyze this
idustry-driven process by parbicipatiog more aclively in privatessecitor standards-wriling bodies
and by working with industry 1o address sirateyic sechuical barriers 1o interoperability and
adoption of new technologies.

To increase the likelihood that the NI will be both imeractive and, 1o a large extent, user-drives,
government also nust reform regulntions and policies that may inadvertently hamper the ,
development of mntemetive applications. For example, government regulations concerning the luck
of reimbursemient of health care procedures may deter the growh of distance medicine
applications.

Action: Review and clarify the standards ;}rouzss to speed N applications, By

October 15, 1993 the Cﬁmmwf:a: Prepartment’s Nuttonad Institute for Standands and

Technology (NIST) will establish a pancl szi work with other appropriate agencies ©

review the government's mvolvernent in establishing network requireroents and

standards with donwestic and internationa! purtners. The panel, with input from the

private sector and other levels of government, will consider the role ol the

government in the standards process and will idendfy opportunities for accelerating

the deployment of the NI

Action: Review and reform government regulations that impede development of
interactive services and applications. The Administation will work closely with the
private sector, as well as state and local governments, 1o identity povernment policies
and regulations that may hinder the growth of interactive services and dpplic‘lllona
The HTF will determing how those regulations should be changed.

+ 5. Ensure Information Security and Network Rehability

The trustworthiness and security of communications channels and networks are essential o the
success of the NI Users must be assured that information transmitted over the infrastructure will
go when and where it is intended to yo. Electronic infornmation systems cun create new
vulnerabilities. For example, electronic files can be broken into and copied from remote locitions,
and cettular phone conversations cat be monitored casily. Yet these same systems. i properly
dusigned, can of¥er greater security than lesy advaneed communications chaonels,

Through the use of information systems, gathering, sending, wd receiving o wide variety of
poersonal information is now simple, Qu wick. ad relatively mexpensive, The ase of intormation
technologies to access, modily, revise, repackage. and resell information cun benefit individuals,
but unauthorized use can encronch on their privacy, Wiille media reporte often emphasize the role
of modem information technology in invading privacy, technology advances and enhanced
management oversight also offer the opportunity for privacy protection. This pwz@ciwz‘z S
especially important to businesses that increasingly transmit seasitive proprietary data through
clectronic means. In a climare of tough giobal competitivaness o gain market advantage, the
confidentiality of this information can spell the differonce between business suceess or {ailure.

In addition, it is essential that the Federal povernment wark with the communications industry 1o
reduce the vulnerability of the nation’s information infrastructure. The NI must be designed and
managed i a2 way that minimzes the impact of aecident vr sabotage. The gystem must also
continue to function in the event of attack or catstroplic natural disaster,

Action: Review privacy concemns of the NIl The HTF has developed s work plan (o
investigate what policies are necessary (o ensure tdividual privacy, while
recogmzing the lepitimale socieial needs for mforosation, including those of faw
enforcenent. The IITF has also developed a waork plin to investigate how the

Tol 12 . oA 112 AM



"Agenda for Action htip:/f/www.ibiblio.org/niifNII-Agends-for-Action.biml

government will ensure that the infrastructure's operations are compatible with the
legitimate privacy intercsts of its users.

Action: Review of encryption technology. In April, the President announced a
thorough review of Federal policies on encryption technelogy. In addition, Federal
agencies are working with industry to develop new technologies that protect the
privacy of citizens, while enabling law enforcement agencies to continue to use
court-authorized wiretaps to fight terrorism, drug rings, organized crime, and
corruption. Federal agencies are working with industry to develop encryption
hardware and software that can be used for this application.

Action: Work with industry to increase network reliability. The National
"Communications System brings together 23 Federal agencies with industiry to reduce
the vulnerability of the nation's telecommunications systems to accident, sabotage,
natural disaster, or military attack. And the Federal Communications Commission has
an industry and user Network Reliabtlity Council to advise it on ensuring the
reliability of the nation's commercial telecommunications networks. These efforts arc
increasingly important as the threat posed by terrorism and computing hacking grows.
The NCS will continue its work and will coordinate with the [I'TF. In addition, the
National Security Telecommunications Advisory Committee, which advises the
President in coordination with the NCS, as well as the FCC's Network Reliability
Counctl, will coordinate with and complement the work of the Advisory Council on
the National Information Infrastructure.

« 6. Improve Management of the Radio Frequency Spectrum

Many of the dramatic changes expected from the development of the information infrastructure
will grow out of advances in wireless technologies. The ability to access the resources of the NII
at any time, from anywhere in the country, will be constrained, however, it there 15 inadequate
spectrum available. To ensure that spectrum scarcity does not impede the development of the NI,
the Administration places a high priority on stecamlining its procedures for the allocation and use
ol this valuable resource.

Action: Streamline allocation and use of spectirum. The Administration is working
with Congress (o {ully implement the spectrum management provisions of the
Omnibus Budeet and Reconciliation Act of 1993, to sireamline government use of
spectrum and to get spectrum to the public efficiently. These provisions will provide
greater tlexibility in spectrum allocation, including increased sharing ol spectrum
between private sector and government users. increased flexibility in technical and
service standards, and increased choices for licensecs in employing their assigned
spectrum.

Action: Promote market principles in spectrum distribution. Further, the
Administration will continue to support policies that place a greater reliance on
market principles in distributing spectrum, particularly in the assignment process, as a
superior way to apportion this scarce resource among the widely differing wireless
services that will be a part of the NILL At the same time, the Administration will
develop policies to ensure that entrepreneurs and small, rural, minority- and
women-owned businesses are able to participate in spectrum auctions.

« 7. Protect Intellectual Property Rights

Development of an advanced information infrastructure will create unprecedented market
opportunities and new challenges for our world-preeminent media and information industries. The
broad public interest in promoting the dissemination of information to our citizens must be
balanced with the need to ensure the integrity of intellectual property rights and copyrights in
information and entertainment products. This protection is crucial if these products -- whether in

Y
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the form of text, images, computer programs, databases, video or sound recordings, or multimedia
formats - are to nwove i commerce using the foll cupubility of the NIL

Dol 12

Action: Examine the adequacy of copyriplt laws. The {ITF will investigate how to
strengiben donestic copyright Liws and mternational intellectual property treaties to
prevent piracy and to protect the integrity ol inteflectual property. To ensure broad
HCCess 10 information via the N the 1ITF will study how tradinonal concepis of fair
use shoudd upply with respact to new media und new works.

Action: Explore ways to identity und reimburse copyright owners. The HTF will
explore the need for standards for the identiication of copyright ownership of
nformation producis iny elecironic systems {e.g.. clectromc headers, labels or
signanture techmiques). The Task Foree will also ovaluate the meed 1o develop an
efficient system for the identification, licensing, and use of work, and for the payment
of royalties for copyrighted products delivered or made available over electronic
formation systems,

3

« 8. Coordinate with Other Levels of Governmenta! and With Other Bodices

Domestic: Many of the firms that will Bkely f}&z‘zic‘; s in the N are
now subject 1o regitation by Federul. stute. “and Tocal govemmen
agencics. 1 the information infrastruciure is Lo deve lop quickly and
coherently, there must be close coordination among the various
government enhities, particularly with respeet 1o regulalory policy, It is
crucial that all government bodies -~ particutarly Congress, the FCC, the
Administration, and state and local governments - waork cooperatively 1o
forge regulatory principles that will promote deployment of the NI

Action: Seek ways to improve coordination with siate and
local ofhicaals. The HTEF will meet with state und locel
officials to discuss policy ssues reloted to development of
the NIl The Task Force will also seck input from the private
sector and non-federal agencies as it devises proposals for
regiatory reform, The Administration s commitied 1o
working closely with state and local governments in
developing its telecommunications policies,

International: The NIl also will develan in the context of evelving global
networks, Because customers typically demand that (1.8,
communications providers olfer services on o global basis, 11'ls critical
that the infrastruciore within this copntry ean teet international, as well
as donwestic, requiremeus,

Action: Open up overseas markets, The Administution has
shown iis W}ﬁmwub to work dircetly on behalt ol U8,
firms to ensure that they huve an cyud aggwrizmzi} oy oxpont
telecommunications-relited goods and services o potenhiad
overseas customers. For exaniple, the Commerge
Department is developing new export control policies
governing computers and telecommunications eguipment
nanufactured by UK. {irms. These changes will remove
exXport restrictions on many of these products and permit
U8, mnnufacturers 1o emer new markets nof previvusly
gvailable to them. The Administration will continue 1o wark
to open pverseas markets for UK. services and products.

Action: Eliminate barriers caused by incompatible
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standards. Lqually important is the need to avoid trade
barriers raised by incompatible U.S. and foreign standards or
-- more subtly -- between the methods used 10 test
conformance to standards. Through its participation in
international standards committees, the Adminisiration 1s
working to eliminate or avert such barriers,

Action: Examine international and U.S. trade regulations.
The II'TI will coordinate the Administration's examination
of policy issues related to the delivery of
telecommunications services to and (rom the U.8., including
claims by some U.S. companies that regulatory practices in
foreign countries -- including denial of market access for
U.S. carricrs and the imposition of exeessive charges for
completing calls from the United States -- are harming the
competitiveness of the industry and the costs charged to U.S.
customers for service. The HTF also will reexamine U.S.
regulation of international telecommunications services.

« 9. Provide Access to Government [nformation and Improve Government

Procurement

Thomas Jefferson said that information is the currency of democracy.
Federal agencies are among the most prolific collectors and generators of
information that is useful and valuable to citizens and business.
Improvement of the nation's information infrastructure provides a
tremendous opportunity to improve the delivery of government
information to the taxpayers who paid for its coliection; to provide 1l
cquitably, at a fair price, as efficiently as possible.

The Federal government is improving every sicp of the process of
information collection, manipulation, and dissemination. The
Administration 1s funding research programs that will improve the
software used for browsing, secarching, describing, organizing, and
managing information. But it is committed as well te applying those
tools to the distribution of information that can be useful 1o the public in
their various roles as teachers, rescarchers, businesspeople, consumers,
elc.

The key questions that must be addressed are: What information does the
public want? What information is in electronic form? By what means can
it be distributed? How can all Americans have access to it? A sccondary
question is: How can government itself improve through better
tnformation management?

Action: Improve the accessibility of government
information. [!'TF working groups will carctully consider the
problems associated with making government mformation
broadly accessible to the public electronically. Additionally,
several inter-agency eflorts have been started to ensure that
the right information is stored and available. Finally, 1o help
the public find government information, an inter-agency
project has been formed to develop a virtual card catalogue
that will indicate the availability of government information
in whatever form it takes.

Action: Upgrade the infrastructure for the delivery of

16/81 11:12 AM



"Agenda Tor Action

hugifiwwy iblivorg/nif NI A genda-for-Action. i

government information. The Fuderal government has
already taken n nomber of steps 1o promeote wider
distribution of i#8 public reports. Legisiunon has boen
enacted to improve electronic dissentination of government
documents by the Government Printing Olfive. A number of
Federal agencies have moved aggressively o convert their
public information into clectronie form und disseminate 1
over the fmternet, where 1t will be availabie to many more
peopie than have previously had soeess 1o such information.
fn the future, substantial ungrovements will be made to
"FedWorld," an clectronic bulletin boord established by the
Department of Commerce’s National Tectmical {nformation
Service (NTIRY, which tinks the public with more than 100
Federat bulletin boards aed ioformati zm centers. These
improvements will enhance Fed World's ability to distribuie
to the public scientific, technical. and business-related
information generated by e .S, Govermnent and other
sources. Finally, a conference will be beld in the Fall of 1993
to begin teaching Federal employees low they oo use these
distribution mechanisms,

Action: Enhance ciilzen aceess to govertsnent information.
In June 1993, OMB prescribed new polices pertaining 1o the
acquisition, use. and disteibution of government information
by Federal agencies. Among other things, the policies
marlate that, in distributing Buormation to the public,
Federa! agencies should recoup only those costs associated
with the dissemination of that mformation, not witl its
ereation or collection. Moreover, a number of inter-agency
efTorts are under way 1o atford greater public acvess (o
government information. One project seeks o turn thousands
of local and ficld offices of various Federal ageneies into
Interactive Chiizen 1rticipmi0n Cuxiers. at which citizens
can communicate with the public affoirs departonents of il
Federal agencies.

Action: Strengihen inter-agency coondination through the

use of electronic mail. To implement the Matienal
Perlonmance Ruview's z*ftwmtmzmalw;z on expanded use of
electronic mail within the Federal govermment, an inter-
agency eoordinating body has buen established w0
incorporate electronic mail into the daily work environment
of Federal workers. The groug is also sponsoting theee pilot
projects 1o expand conneetivity that will build 1 body of
experience that other Federal agencies can dmw on when
they begin to use electronic mal.

Actiom: Reforn the Federal procurement process to make
government a leading-edge zgaizz‘zz%{;gxy adopter. The Federul
government is the largest single buyer of hugh technology
products. The government has g‘s?m&é akey rolen
éeveia;}mg ermerging markets for advanced technologies of
military ssgm?‘ézzzmc, i can bo similarly effeotve forcivilion
wechnologies. The Administration will bnplement the
procurement poticy reforms st forth in the Nogtenal
Performanee Keview report.
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Vi Ameries’s Destiny 18 Linked to our Information Infrustracture

The principles and goals outlined in this document provide a Blueprint for
govermment petion on the MU Applying them will cisure that government provides
constructive assistance w U8, indusiry, Inbor, academia and private citizens as they
develop, deploy and use the infrastructure,

The potential benefiis for ihe nation are nwense, The N will enable ULS. firms o
compete and win in the global economy, gererating good jobs for the Amencan
people and economic growth for the nation. As importantly. the Nil promises to
transform the Tives of the American peonle, Cean ameliorate the constraints of

geography aid economic status, and give all Americans o Bipopportmity to go as far

as their talents and ambitions will take them,

Exeowmive Sunynan 1"i| 7o
i it
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Benetits and Applications of the National
Information Infrasructure

The development of the National Information Infrastructure is not an end in itself; it is a means by which
the United States can achieve a broad range of economic and social goals. Although the NI is not a
"silver bullet” for all of the problems we face, 1t can make an important contribution to our most
pressing economic and social challenges.

Tlus infrastructure can be used by all Americans, not just by scientists and cngineers. As entrepreneurs,
fucrory workers, doctors, teachers, federal employecs, and citizens, Americans can harness this
technology 10:

« Create jobs, spur growth, and foster U.S. technological leadership,

+ Reduce health care costs while increasing the quality of service in underserved areas;

+ Deliver higher-quality, lower-cost government services;

o Prepare our children for the fast-paced workplace of the 21st century; and

« Build a more open and participatory democracy at all levels of government.

This 1s not a far-fetched prediction. As shown below, our current information infrastructure is alrcady
making a difference in the lives of ordinary Americans, and we have just begun 1o tap its potential.

Economic Benefits

The National Information Infrastructure will help create high-wage jobs, stimmulate economic growth,
enable new products and services, and strengthen America’s technological leadership. Whole new
industries will be created, and the infrastructure will be used 10 ways we can only begin to imagine.
Below are some of the potential benefits to the U.S. ceonomy:

» 1. Increased economic growth and productivity

o The Coniputer Svstems Policy Project estimates that the NiL will "ereate as much as $300
billion annually in new sales across a range of industries.”

o The Economic Strategy Institute concluded that accelerated deployment of the NIT would
increase GDP by $194 - $321 billion to GNP by the year 2007, and increase productivity by
20 to 40 percent.

« 2. Job creation

Although there are no definitive estimates for the total number of U.S. jobs the deployment of the .
NII will create, 1t 1s clear that it has the potential to create hundreds of thousands of jobs. For
example:

Industry experts believe that the Personal Communications Services industry, a new
family of wireless services, could create as many as 300,000 jobs in the next 10-135
years. The development of this industry will be accelerated by the Emerging
Telecommunications Technology Act, which was signed by President Clinton as part
of the budget package.

+ 3. Technological leadership
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The NI will serve as the driver for a wide variety of techinelogies, sueh s senniconductors,
high-speed networking, advanced displays, software, and human/compulter interfaces such as
speeeh recognition,

This technology will be used to create exciting new products and services, strengthening ULS,
lendership in the clectronics and information technology scctor. For example, experts envigion the
pradustion of powerful computers that will be held in the paln: of our hand, "as mobile s a watch
and ag personal as a wallet, . [they] will recognize speech. navigate streets, take notes, keep
schedules, collect mnil, manage money, open the door and start the car, among oher compuier
functions we cannot imagine wday.”

» 4. Regional, state, und local ecenomic development

tn today’s knowledge-based, global economy in which vapitid asd rechnelogy are increngingly
mobsle, the quality of America’s information infrastruciure will belp determing whether companies
tavest here or overseas. States and regions increasingly recogmze that development of thew
information mlrastrocture is key 1o crenting jobs and aliracting now businesses,

o I May 1993, Governor Jim Hunt announced the ereation of the North Caroling Inlormation
Flighway, a network of fiber optics and advanced switches capable of ransmitting the entire
33-valume Encyclopedia Britannica o 4.7 seconds, This network, which will be deployed

i covperation with BellSouth, GTE, and Careling Telephone, 18 o key ¢lement of North
Caroling's ceonomic developaent strategy.

e In California’s Stlicon Valley, academics. business exceutives, government officials, and
private citizens are working together (o build an "advanced wnformation mfiastruciare and
the collective ability to use iL” A noneprofit arganization, Sman Valley Inc., will help
develop the information infrastruciure and #ts applivations. Many business applications arc
envisioned, including deskiop videgconforencing, rapid delivery of parts designs to
fabrication shops, design of chips on romote supercompuiers, electronic conuneree, and
telecommuting.

o The Council of Graal Lakes Governors has developed a regional welecommunications
initiative, which includes creating an open data network a5 2 first step towards erastion of
Great Lakes Information Highway, promoting aceess in cural arcus. developing s set of
telecommunications service goals and o time wable for achicving them, and developing a
computerized inventory of each siple's advanced weiecommunicstions infrastructure,

« 3. Electronic commerce

Electronic commerce (e.g., on-line parts catalogues, multi- media mail, clectronic payment,
brokering services. collaborative engineering) con dramatically reduce the tme required 1o design,
manufaciure, and market new products. "Fime 10 market™ is a eritical success factor in today's
glohal marketpluce,

Electronic commerce will also strengthen the refationships between manufacturer, supplicrs, and
joinmt developers. In today's marketplace, 118 notunusual 10 have 12 or more companics
collaborating to develop and manufacture new products.

Health Care

The Nii van help solve Anterica's health care erisis, The Clinton Admanistration is commitied to
bealth care reform that will ensure that Americans will never again lose their health care coverage
andd that controls skyrocketing health care costs. The costs of doing nothing are prohibitive:
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o Since 1980, our nation's heatth care costs have quadrupled. Belween 1980 and 1992, health
expenditures shot up from 9 percent 1o 14 percent of GI3P; under current policies, they will
hit 19 percent by the year 2000, Health care cost inereases will eat upimore than half of the
new federal revenue expected over the next {our years.

¢ Twenty-five cents out of every dollar on a hospital bill goes o adnunistrative costs and does
not buy any patient care. The pumber of health care administrators i inereasing four limes
faster than the number of doctors.

These problems will not be solved without coruprehensive health care reform. Better use of
information technology and the development of health care applications for the NII, however, can
make an important contribulion 10 reform, Exparts estimate that teleccommunications applications
could reduce health care costs by $36 w $104 billion ench year while improving quality and
INCreasing access.

Below are some of the existing and potential applications:

o 1. Telemedicine: By using telemedicine, dociors and other eare givers can consult with
specialists thousands of miles away; cominually upgrade their edueation and skills; and
share muedical records and x-rays.

Example: In Texas, over 70 hospitals, primartdy oy rural areps, bave been forced (o close
since 1984, The Texas Telemedicine Project in Austin, Texas offers interactive video
consultation o primury care physicians in rural hespitals as a way of alleviating the shortage
of specialists i rural arens. This felal is increasing the quality of care 1o rural arcas and
providing at least 14 pereem savings by cutting patient transler costs and provider wavel.

o 2. Unifled Electronic Claims: More than 4 biltion bealth care claims are submitted annuslly
from health care providers to reimbursement organixations such o8 imsurance companies,
Medicare, Medicaid. and HMOs. Moreover, there are 1500 different insurance companies in
the United States using mony different clans forms. The administrative costs of the US.
health care system could be dramaticatly reduced by moving towards standardized
electronic submission and processing of claims.

o 3. Personal Health Information Systems: The United States can use computers and networks
to promiote self care and prevention by making health care information available 24 hours
day in u form that aids decision making, Most people do net huve the tools necessary to
become an active and informed participant in their own healtls esre. As a resuly, foar oo
many people (estimates range from 50 to 80 percent) enlering the health care sysiem do not
really need a physician's care. Many improperly use the systen by, fur example, using the
emurgency room for a cold or back strain, viany of those who end up with serious health
probiems enter the health care system too late, and thus require moge extensive and costly
therapy. Michael Melonald, chatrman of the Communications and Computer Applications
w1 Public Health (CCAPH), estimates that even if personal health information systems were
usad only 25 10 33 percent of the time, $40 to $60 billion could be saved.

Example: InterPractice Systems. a joint venture of Harvard Community Health Plan in
Bosion and Electronic Data Systems. has placed terminals in the homes of heavy users of
health care, such as the elderly, pregnant women, and families with young children. Based
on g patient's symptems and their medical history, an electrome advice system makes
recommendations to HCHP's members about using self’ care, 1alking with a doctor, or
scheduling an appoiniment, o one instance, "an { l.year old who regularly played with the
terminal ieard his father complain one day of ehest paing and turned (o the system [or help;
it dingnosed the symptams as a probable beart atiack, The diagnosis was correct.”

s 4. Computer-Based Patient Records: The Institute of Medicing has concluded that
Computer-Based Pationt Recards are eriticnl (o improving the quality and reducing the cost
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of health care. Currently:
m 11 percent of laboratory tests must be re-ordered because of lost results:
s 30 percent of the time, the treatment ordered is not documented at all;
m 40 percent of the time a diagnosis isn't recorded; and

a 30 percent of the time a medical record is completely unavailable during patient
Visiis,

Civic Networking: Technology in the Public Interest

The benefits of the NII extend far beyond cconomic growth, As the Center for Civie Networking
observed, “

"A country that works smarter; cnjoys efficient. less costly government, guided by a
well-informed citizenry; that produces high quality jobs and educated citizens to fill
them; that paves a road away from poverty; that promotes life-long learning, public
life and the cultural life of our communitics. This ig the promise of the National
Information’Infrastructure.”

The NII could be used to create an "electronic commons” and promote the public interest in the
following ways:

o 1. Community Access Networks: Grass-roots networks are springing up all over the
country, providing citizens with a wide range of information services. The National
[nformation Infrastructure should expand a citizen's capacity for action in local institutions,
as it must honor regional differences and the cultural diversity of America's heritage.

Example: The Heartdand FreeNet in Peoria, llinois provides a wide range of community
information to the citizens of Central [llinois 24 hours a day. Topics covered include 113
areas of social services; a year long community calendar; the American Red Cross; current
listings from the llinois Job Service; resources for local businesses; and local government
information. Experts in all ficlds from law to the Red Cross to chemical dependency
volunteer their time and expertise to answer questions anonymousiy asked by the public.

Example: The Big Sky Telegraph began operation in 1988 as an clectronic bulletin board
system linking Montana's 114 one-room schools to cach other and to Western Montana
Coilege. Today, the Big Sky Telegraph enables the formation of "virtual communities™ --
linking schools, libraries, county extension services, women's centers, and hospitals.
Montana's high-school students learning Russian can now communicate with Russian
students, and science students are participating in a course on "chaos theory” offered by
MIT.

o 2. Dissemination of government information: The tree {low of information between the
government and the public is essential to a democratic society. Improvements in the
National Information Infrastructure provide a tremendous opportunity to improve the
delivery of government information to the taxpayers who paid for its collection; to provide
it equitably, at a fair price, as equitably as possible.

Example: Some of the most powerful examples of the power inherent in information

- collection and dissemination come {rom the experience of Federal agencies. For example,
the Emergency Planning and Commumty Right-to-Know Act of 1986 ¢stablished a Toxic
Release Inventory (TRI), which required industries to report their estimated total releases of
toxic chemicals to the environment. The Environmental Protection Agency has used a
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variety of means for making ihe data available 1o the public, including a collaborative effort
involving the agency, the nonprolit community, and philanthrepy. This effort involved
making the TRI available through an online service called RTK NET (the Righi-to-Know
Camputer Network), operated by OMB Wateh and Unison Institute.

As a result of the TRI program. EPA and industry developed the "33/30° program, in which
L EOs sel a goal of reducing their pollution by 33 percent by 1992 and 30 percert by 1993,
Because of RTK NET's success, EPA is sceking to expand the information avallable on the
SErvice,

s 3. Universal access: The NIl must be used to bring Americans logether, 85 opposed to
allowing a further polarization between information haves" and “have nots.”

Example: As part of a recent cable franchise negotiation, fiber optic cable was deployed in
Harlem, where 40 percent of the residents live below the paverty line. New Yaork City 1s
exploring the use of interactive video confurencing bclwcs.rz COMDIUDIY reoms in Zwuyng
prajests and government offices, schools. und New York corporations, These ihcitities could
be used to teach parenting to eenage mothers, and promeote mentoring programs between
mner city youth and emiployees of Now York corporations.

Research

Ong of the central objectives of the High Performance Computing and Conmmunications Initiative
(HECCT) is to increase the pmducliviiy of the rescarch commuumity and enable scientists and
engineers to tackle "Grand Chalienges,” sugh as foreet Lsimb the weather, building more
energy-efficient cars, designing life- saving drugs. and understanding how galaxies are formed.

As aresull of advances in computing and networking wehnelogies promoted by the HPCC,
America's seientists and engincers (and their collcagues and peers around e world) wee able to
solve fundamental probiems that would hive been nmpossible 10 solve in the past. US. rescarchers
will continue to benefit from the HPCCH und the emerging Mutional Intornmtion Infrastruciure,
Below are just a few of the wavs in which this technology i beiag used by ULS, researchers:

o 1. Solving Grand Challenges: As a result of investments in high performance computers,
software, and high-speed networks, researchers hove necess (o more and more
aomputatzonal resources. As a result, scientisis and c%zmers have been able to more
accurately model the Earth's climate; design amd simulute next-generation aireralt {the High
speed Civil Transport); improve detection of breast cancer by turning two-dimensional MRI
images into three-dimensional vicws; and enhance the recovery of vil and gas from
America’s oxisting reservoirs,

o 2. Enabling remote access 1o seientific instruments; Because of advanieements m nvtwaorks
and visuslization software, scientists can control and share remote electron microscopes,
radio telescopes, and other selentific instruments.

o 3. Supporting scientific collaboration: The Internet bas allowed scientists {n the United
States and arpund the world to access databases. share documients, and conununicate with
colicagues, For example, one ¢computer lnngoage was developed by 60 people in industry,
government and *zz:;aécmx:z over a period of 3 vears with andy twa days of face-to-face
meetings. Instead, project participunts sent 3000 e-mail messages 1o each other,
dramatically reducing the tme required o develop the fangoage, AS scientific research
hecomes increasingly complex and Interdiseiplinary, scientists see the need to develup
“eotlaboraiories.” conters without walls i which “the nations' researchers can pertorm their
resenrch without regiud o geographical locntion - interacting with collenpues. uccess
instrumentation, sharing data and computational resources, [and} accessing information in
digital Hbraries”
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Life L.ong Learning

Increasingly, what we earn depends on what we learn. Americans must be well-educated and
well-trained 1t we are compete mternationally and enjoy a healthy democracy, The magnitude of
the challenge we face is well-known:

o 25 percent of students nation-wide no Jonger complete high-school, a figure which rises to
57 percent in some large cities.

o Currently, 90 million adults in the United States do not have the literacy skills they need to
function in our increasingly complex society.

The Clinton Administration has set ambitious national goals for lifelong learning. The"Gouls
2000: Educate America Act” would make six education goals part of national policy: 90 percent
high school graduation rate; U.S. dominance in math and science; total adult literacy; safe and
drug-free schools; increased competency in challenging subjects; and having every child enter
schoel "ready to learn." Secretary of Labor Robert Reich also has emphasized the need to move

= towards "new work.” New work requires problem-solving as opposed to rote repetition, upgrading
worker skills, and empowering front-line workers to continuously improve products and services.
All of the Administration's policy initiatives (national skill standards, school-to-work transition,
training for displaced workers) are aimed al promoting the transition towards high-wage.
higher-value "new work." '

Although technology alone can not fix what is wrong with America's educatton and training
system, the NII can help. Studies have shown that computer-based instruction is cost- effective,
cnabling 30% percent more learning in 40% less time at 30% less cost. Fortune recently reported
that: : :

"From lHarlem to Honoluly, electronic networks are sparking the kind of excitement
not seen in America's classrooms since the space race ... In scores of programs and
pilot projects, networks are changing the way teachers teach and students learn.”

The United States has just begun to exploit the educational applications of computers and
networks. Students and tcachers can use the NII to promote cotlaborative learning between
students, teachers, and experts; access on-line "digital libraries™; and take "virtual” field trips to
muscums and science exhibits without leaving the classroom.

Example: Ileadquartered in Cambridge, Massachusetts and funded by the National Science
Foundation, the Global Laboratory Project links students [rom over 141 schools in 27 states and
17 foreign countries, including Japan, Saudi Arabia, Russia and Argentina, All over the world,
students establish environmental monitoring stations 1o study climate change, monitor pollutants
such as pesticides and heavy metals, and measure ultraviolet radiation. Students share their data
over the Global Lab telecommunications network with each other and with scientists to make
comparisons, conduct analyses, and gain a global perspective on environmental problems.

Example: In Texas, the Texas Education Network (TENET) now serves over 25,000 educators,
and 1s making the resources of the [nternet availuble to clussrooms. One Texas educator from a
small school district deseribed the impact it was having on (he learning experiences of children:

"The smaller districts ¢can now access NASA., lcave messages for the astronauts,
browse around in libraries larger than ever they will ever be able to visit, discuss the
Superconducting Supercollider project with the physicist in charge. discuss world
ecology with students in countries around the world, read world and national news
that appears in newspapers that are not available in their small towns, work on
projects as equals and coliaborators with thosc in urban areas. and change the way
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thy feel about the size of thelr world. This will create students thot we could not
create otherwise. This 13 1 sew cducation and ingtraction.”

As compuiers becomne more powerful and Jess exponsive, students may eventually carry
hand-held, computer-based "intelligent ttors,” or learn in elaborate simulated environments. One
expert predicted the following educationy! use of virtual reality:

“Inagine a biclogy student emering an imoersive viriual inboratory eoviromment that neludes
simuluted wolecules. The learner van prek up vwo molecules gad auempt 1o it thom together,
explaring docking sites. In addition o the three-dimensional imagey in the head-mounted display,
the gesture gloves on his hands press back to provide feedback to his sense of touch. Alternatively,
the student can expand a maolecule 1o the size of o large building and fly around in it. examining
the internal structure.”

Creating a Government that Works Better and Costs Less

The Vice President Gore's Nationd Pertonnanee Review INPRY provides a bold vision of a
federal governmen which is effective. efficient and responsive. Moving from red tape 1o results
will require sweeping changes: emphasizing accountabifity for achieving results as opposed to
following rules; puiting customers first; eompowering employees: and reengineering how
governmen! agencies do their work. As purt of this vision, the NPR emphasizes the importance of
information technology 8 4 tool Lor reinventing government;

"With computers and elecommunicagons, we wed pot do thines as we have in the
past. We can desien a customer~ driven electronge government thal operales in wavs
thar 10 vears aeo, the most visionary planner could ot have unagined.”

The NPR has identificd o mumber of ways in which "electronic govermment" can improve ihe
quality of government services while cutling costs, some of which are described below:

o 1. Develop a natenwide svstem o deliver woverniment benetits clectravically: The
government ¢an cul costs through "electronie benelits wansier” for programs such as federal
retirement, social security, unemployment ngurinee, AFDC, and food stasups. For cxample,
3 billion Food Stamps are printed and distributed to over 10 million households. Estimates
suggest that $1 billion could be saved over five years onge glectronic benehis for food
stamps is fully implemented,

o 2. Develop integrated glectronie peeesy 10 wovernmont informativn aod services; Currently.
citizen aceess to federal government mformation 18 uneoordimted and not
customer-friendly. Elcctronic kiosks and compuier bulletin boards can result in quick
response, compicie intormation, and o end to wiephone g,

Example: Info/California is a network of kiosks in places like libraries and shopping mails,
Californians cat use these wuch-seresn computers W renew vehicle regisiration, register for
employment openings, and get information on 90 different subjects, such as applying for
student loans or resolving tenant-landlord disputes. These Kiosks have reduced the cost of
jobe match services from $1350 1o 844 per porson,

e 2. Establish o National Law Enforeemeny/Public Salcty Notwork: Whether respoling w
natural or technological disasters, or performing scarch and rescue or Interdiction aclivities,
federyl, state, and local law enforcement and public safity workers must be able 10
cormnmunicate with each other effectively. efficiently, and securely. Currently, federal, state
and local law enforcement agencies bave radio systemy which can not communicaie with
each other because they ocoupy difforent ports of the specuun,

o 4. Demonsiraie and Provide Qovernnwenawide Blecironie Mol Government-wide e«mail
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can provide rapid communications mmeong individuads and groups, break down bartiers to
information flows between and within agencies, allow better management of complex
interagency projects, and permit more communteation between goverament oificisls and the

public,
I Fask Foree
A
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THE INFORMATION INFRASTRUCTURE
TASK FORCE

Mission

While the private sector will build snd run virtusily all of the Natonal Information Infrastruciure (N1,
the President and the Vice President have stated clearly thut the Pederal government has a key feadership
rolc to play 1 its development. Acvordingly, the White House formed the Information Infrastruciure
Task Force {({ITF} to anticelate and implement the Administiration’s vision for the NI, The task force
consists of high-lovel representatives of the Federal agencies that play a nmjor role in the development
and application of information technologies. Working together with the private sector, the pariicipating
agencies witl develop comprebensive telecommunications and information policies that best micet the
needs of both the agencies and e country. By helping build consensus on thory policy issues, the IITF
will enahle agencies to make and inmplement policy more quickly and effectively.

A high-level Advisory Councii on the Nationa) Informption Infrastructure has been established by
Executive Order to provide ndvice to the HTF I will congist of representatives of the many different
stakeholders in the NI inchuding industry, labor, acadenia, public Intorest groups, and state and tocal
governmients. The Seeretary of Commerue will appoint the 235 members of the advisory conunittee,

The HTF is working closely with the High Performance Computing, Communications, and Information
Technolopy (HPOCTT) Subcomnuitice of the Federal Coordinating Councdl {or 8cience, Engincering,
and Technology (FOCSET), which is chaired by the White House Office of Science and Technology
Policy, The HPCUIT Subconunittee provides techaical advice o the HTF and coordinates Federal
research activities that support development of the National Information Infrastructure,

Membership

All the key agencics involved in teiecommuonications and information policy are represented on the task
force. The task force operates under the aegis of the White House Oftice of Science and Technology
Policy and the Madonal Economic Councit, Ron Browun, the Sceretary of Commeree, chairs the [FTTF,
and much of the staff work for the tasi force will be done by the National Telecommunicativns and
Information Administeation INTIA) of the Deparument of Commerce,

Structure

To date, three commitiees of the [FTF have been established:

{1) Telecommunications Policy Commitiee, which will furmulate a consistent Administration position
on key telecommunications 1ssues, 18 chaired by Lavey brving, head of the National Telecommunications
and Information Administration of the Department of Cominerce. Recently, the Committee ereatedt

« The Working Group on Universal Service, which will work (o ensure that all Americans have
access to and can enjoy the benefits of the National Information Infrastructure,

(2} Information Policy Committee, whiclt is addiessing critical information policy issues that must be
addressed if the Nationa! Information Infraswructure is (0 be fully deploved and utilized. Sally Kaizen,
head of the Office of Information and Regulatory Afaiss ot the Office of Monagoment and Budget
(OMBY, chairs the Committee. The Committes has created three working groups:

« The Working Group on Intellectual Propeety Rights, o develop propaosals for protecting

copyrighis and other IPR m an clectronio workl, Bruce Lehman, head of the Putent and Trademark
Office of the Department of Commaerce, chuirs this group.
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» The Working Group on Privacy, to design Administration policies to protect individual privacy
despite the rapid inerease in the collection, storage, and dissemination ol personal dats in
electronic form. 11 is chaired by Pat Faley, Acting Director of the Office of Consumer Affairs,
Departzent of Health and Human Services.

» The Working Group on Government Information focuses on ways to promete dissemination of
government data in electronic form. Bruce McConnell, OMB's Gllice of Information and
Regulatory Affairs, chairs this group.

{3) Applications Comumittee, which coordinates Admimstration efiorts to develep, demonstraie, and
promote applications of information technology in manufucturing, education, heaith care, government
services, libraries, and other areas. This group works closely with the High-Performance Computing and
Communications Program, which is funding development of new applications technologies, o
determine how Administration policies can best promote the deployrent of such technologies. Aral

Prabhakar, Director of the National Institute of Standards and Techuology, chairs the committce. This

cotmittee is responsible tor implementing tnaay of the recommendations of the Vice President’s
Nattonal Performance Reviesy that pertain (o information technology. So far, the Commzzzee hus created

Betie (sl
WE“

ane working group:

o The Working Group on Government Information Technology Services {GITS) will coordinate -
¢ftoris to improve the application of information iechnology by Federal agencies.

' qu Advisory Conneld
1D
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United States Advisory Council on the National
Information Infrastructure

£
« The President will sign an Exceuntive Order oreating the "United States Advisory Council on the
National Informution lnfrasiruchure” to fagilitate privite sector input to the Information
Infrastructure Task Force. The HITE, which is chaired by the Secretary of Commerce, will work
with Congress and the private sector 1o propose the policies aad iitiatives needed to accelerate
deployment of the NiI

» The Council will consist of not more than 23 sentor-level individuals to be named by the Secretary
. of Comnerce this year. A chair aadfor vice chaiv will be appointid by the Secretary from among
the Comeil members,

« Nominations will be solicited Trom 2 variely of NII constituencivs and interest groups. The IITF
and its committees also will use other mechamisms to solicit public input to ensure that it hears the
views of all interested partics.

« The Council will be browdly representative of the key constituencies impacted by the NI
including business, labor. academia, public inlerest groups. and state and local governments.

« The Council shall advize the ITTT on matiers relaed w the development of the NI, sueh us: the
appropriate roles of the private and public seciors in Nii development; a vision for the evolution of
the NI zud its poblic and commercial applications; the impact of current and proposed regulatory
regimes on the evolution of the Nil; privacy, sceurity, and Lopynbht 1ssies; nutional strategies for
maximizing imterconnechion and interoperability of conununications netw orks. and universal
avcyss,

« The Council is expected to invite experts to submit information to the Couneil und {orm
subcommitices of the Council 1o review specific issues,

« The Departiment of Commegrce will act ag "secreturial” for the Couneil, providing administrative
services, facifities, stalf and other sapport services.

» The Councit will exist for two years unless its charter s extended,

o The Council will be separate frons, and complementary to, the High Performance Computing
Advisory Committee, which will be established to provide private sector input ou the High
Performance Compuling and Communications Initialive,
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Administration N1I Accomplishments

During its first seven months, the Clinton-Gore Administration has taken major steps to make its vision
of the National luformation Infrastructure a reality:

o 1. Freeing up spectrum to create information "skyways™:

o The President recently signed the Emerging Telecommunications Technology Act. which
directs the Secretary of Commerce to transfer, over a ten-year period, at least 200 Mz of
spectrum now used by federal agencies to the I'CC for subsequent licensing to the private
sector. It allows the FCC to use competitive bidding to grant new license assignments for
spectrum,.

o This will create high-tech jobs and accclerate the development of new wireless industries
such as Personal Communications Services. The entire cellular industry, which has created
100,000 jobs, was created by Licensing only 50 MEz of spectrum.

e 2. Reinventing Government:

o The Admunistration is committed to using "electronic government” to ensure that the federal
government works better and costs less.

o As part of the National Performance Review. the Vice President has identified a number of
concrete ways to usc information technology to cut costs and improve services, such as
electronic benefits transler; access to government information and services through
electronic "kiosks"; a national law enforcement/public saiciv network; and electronic
procurcicit.

« 3. Investing in technology:
‘The President's I'Y 1994 budget includes:

o $1.1 billion for the High-Performance Computing and Communications [nitiative, including
a new $100 million program to develop applications in areas such as education,
manufacturing, health, and digital libraries. The House has passed legislation which would
authorize these new programs; Senate aclion is ¢xpected in the fall of 1993,

o $50 million for NTIA grants to demonstrate-the applications of the NIl for non-profit
institutions such as schools, hospitals. and libraries.

o $40 million for research by the Department of Energy's National Labs on the information
infrastructure.

The ARPA-led Technology Reinvestment Project (TRP). funded at $472 million in FY 1993, has
generated almost 3,000 proposals from the private sector, requesting o total of $8.5 billion, Many
of these proposals are for technology development for the National Information Infrastructure and
its applications in health care, manufacturing. clectronic commerce, and education and training.
The President recentty endorsed increasing the funding of the TRP to $600 million for FY 1994,

« 4. Making government information more available to citizens:

o The Office of Management and Budget issued a new policy in June (OMB Circular A-130)
to encourage agencies to increase citizen access to public information,

o Also in June, the President and Vice President announced that the White House would be
accessible to the public via electronic matl. The Administration 1s using on-line information
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services and the Internet to make available speeches, press briefings, executive orders, and a
summary of the budget.

o 5. Creating the right environment for private seetor investment in the National Information
Infrastructure:

o The President has signed into law tax incentives for private sector investment in R&D and
new business formation, including a three-year extension of the R&D credit and a targeted
capital gains reduction for investments in small businesses. Both of these tax incentives will
help spur the private sector investment needed to develop the National Information
Infrastructure.
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. ADMINISTRATION NIl INFORMATION
SOURCES

To submit comments on "The National Information fafrastructure: Agenda for Action” or fo request
additional copies of this package:

Write: NTIA N1 Office
1 5th Street and Constilnfion Avenue
Washington, D.C. 20230
Call: 202-482-1840
Fax: 202-482-1635
Internet: nii@ntia.doc.gov

To obiain copies of this package electronically see imstructions on next page.

Key Administration Contacts:

Runald . Brown, Secretary of Commerce
Chair, Information Infrastructure Task Foree
1 5th Street and Constitution Avenue, NW
Washington, 13.C, 20230
phone:; 202-482-3934
fax: 202-482-4576
internet: nii@ntia.doc.gov

tarrv Irving, Assisant Secretary for Communications and
Information, Director, Notions! Telesompumications wdd
lnformation Administradion, Chaty, T Telecommunications Policy Commitiee
1 5th Street and Constitution Avenue, NW
Washington, D.C. 20236
phone:; 202-482-1840
fax: 202-482-1635
internet: li@ntin.doc.gov

Arati Prabhakar, Direetor, National Institute of Siaadards and Technology, Chair, HTF
Applications Committee

NIST, Administration Building, Room A1134

Gaithersburg, MD. 20859

phone: 301-8975-2300

fax: 301-869-8972

internet: arati@miclnist.gov

Sally Katzen, Administrator, Office of Infornation and Regulatory Affairs, Oftice of
Management and Budget, Chair, I1'TF Information Policy Conunitige

New Executive Office Building, Room 330

Washington, D.C. 20503

phone: 202-395-4852

fax: 202-395-3047

Mike Nelson, Special Assistant, Information Technology. Office of Science and
Technology

Ofd Executive Office Building, Room 423

Washingion, D.C. 20500

phone: 202-395-6175
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fax: 202-395:4155
internel: mielsonfzdosip.eop.goy

Tom Kalil, Director of Science and Technology
National Ecanomic Coungil
Old Executive Office Building, Room 233
Washington, D.C. 20500
phone 202-4536-2801
fax: 202-455-2223
internet: kalil@arpa.mil

Donald Lindberg, Director, HPCC National Coordinntion Gllice
National Library of Medicine
8600 Rockville Pike
Bethesda, MDD, 20854
phone: 301-402-4100
fax: 301-402-408¢
internet: lindberg@hpec.gov

Press contact:

Carol Hanubion, Deputy Director, Uffice of Public Aflaurs,
Pepurtment of Commerce ’
phone: 202-482-6001
fax: 202-482-6027
internet: CHamilton@doc. gov

The package is available 1 ASCH lormat from a varery of clectrome sourees inciuding the following:
1. Internet

The package is available in ASCH formal through both FTP and Gopher. The name of the il is
"nilagenda.asc”. Access information and directorics are described below,

FTP:

« Address: tip.ntia.doc.gov Login as "anonyimous™. Use your email address or guest as the
password, Change directory to "pub®,

« Address; enhonist,gov Login as "anonymeous” using "guest” ay the password,

» Address: isdres.er.usgs.gov Login as "anonymous”, Use your email address or "guest” as the
password. Change directory to npr.

The package also may be present in a self extracting compressed fie naned "niipgend.oxe”. Remember
to issue the binary command before "getting” the compressed iiie.

Gopher {servericlient):

« Telnet to: gopher nist.gov login as "gopher”, Choose the menu item *DOC Documents®, Choose
"nnagenda. ase®.

s Gopher to: ace.esusda.goy, port 70
Select
o 6. Amuricans Communicating Electronically
o 3. National Techuology Information
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o 1. Nutional Information [nfrastructure Agenda
Email
« Send a message to ace-request@ace.csusda.gov [n the body of the message put: send niiagenda

2. Bulletin Boards

The package i1s available for downloading on the following bulletin boards:

Name: NTIA Bulletin Beard
Phone: (202) 482-1199

. Communications parameters should be sct to cither 2400 or 9600 baud. no parity, 8
data bits and 1 stop bit. The package is available under the "press releases™ menu item as
“nilagend.asc” (ascii) and "niiagend.exe” (compressed-self extracting).

Name; Department of Commerce Economic Bulletin Board
Phone: 202-482-1986 (voice instructions for subscription information)

This is a "fee for service” bulletin board. Subscribers may download the "niiagenda”
document for normal on-line charges. Non-subscribers may subscribe for $35 and download
the report for no additional charge. Free telnet access and download services are available
through the Internet by using the address: ebb.stat-usa.gov. Use trial as your user id.

Name: FedWorld On-line [nformation Network
Phone: (703) 321-8020

Communications parameters should be set to either 2400 or 9600 baud, no parity, 8
data bits and 1 stop bil. To access "niiagend.asc” from the FedWorld menu, enter ", Telnet
access is available through the Internet using the address: fedworld.doc.gov. Further
infermation about FedWorld can be obtained by calling (voice) 703-487- 4648,

Accomplishiments[fZgi [Fas
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