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1. Introduction

There are thousands of networks in the internet. There are tens of
t housands of host machi nes. There are hundreds of thousands of
users. It takes a great deal of effort to manage the resources and
protocol s which make the Internet possible. Sites may have people
who get paid to nanage their hardware and software. But the
infrastructure of the Internet is nmanaged by vol unteers who spend
consi derabl e portions of their valued time to keep the people
connect ed.

Hundreds of people attend the three | ETF neetings each year. They
represent the governnent, the mlitary, research institutions,
educational institutions, and vendors fromall over the world. Mbst
of them are vol unteers; people who attend the neetings to |l earn and
to contribute what they know. There are a few very special people
who deserve special notice. These are the people who sit on the |AB,
| ESG, and IRSG. Not only do they spend tine at the neetings, but
they spend additional tine to organize them They are the IETF s
interface to other standards bodies and to the funding institutions.
Wthout them the I|ETF, indeed the whole Internet, would not be
possi bl e.

2. Acknow edgenents

In addition to the people who took the time to wite their

bi ographies so that | could compile theminto this FYIl RFC, | would
like to give special thanks to Joyce K Reynol ds (whose biography is
in here) for her help in creating the biography request nessage and
for being such a good soundi ng board for ne.

3. Request for Biographies

In m d-February, | sent the follow ng message to the nenbers of the
| AB, ESG and IRSG. It is their responses to this message that |
have conpiled in this FYl RFC

The ARPANET is 20 years old. The next meeting of the IETF in St
Louis this conming March will be the 20th plenary. It is a good
time to credit the people who help make the Internet possible. |
am sending this request to the current menbers of the |1 AB, the

| RSG, and the IESG At sone future tine, | would |ike to expand
the nunber of people to be included. For now, however, | am
[imting inclusion to nmenbers of the groups |isted above.

| would like to ask you to submit to ne your biography. | intend
to conpile the bios submitted into an FYl RFC to be published
before the next IETF neeting. In order to maintain sone
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consistency, | would like to have the bios contain three

par agraphs. The first paragraph should contain your bio, second
shoul d be your school affiliation & other interests, and the third
shoul d contain your opinion of howthe Internet has grown. O
course, if there is anything el se you would lIike to say, please
feel free. The object is to let the very large user conmunity
know about the people who give them what they have.

gr aphi es
bi ographi es are in al phabetical order. The contents have not
n edited; only the formati ng has been changed.

4.1 Robert Braden, | AB Executive Director

Bob Braden joined the networking research group at ISl in
1986. Since thenf, he has been supported by NSF for research
concerni ng NSFnet, and by DARPA for protocol research. Tasks
have i ncl uded designing the statspy program for collecting
NSFnet statistics, editing the Host Requirements RFCs, and
coordi nati ng the DARPA Research Testbed network DARTnet. His
research interests generally include end-to-end protocols,
especially in the transport and network (Internet) |ayers.

Braden came to ISl from UCLA, where he had worked 16 of the
precedi ng 18 years for the canmpus conputing center. There he
had technical responsibility for attaching the first

super computer (1BM 360/91) to the ARPAnet, beginning in 1970.
Braden was active in the ARPAnet Network Working G oup
contributing to the design of the FTP protocol in particular
In 1975, he began to receive direct DARPA funding for
installing the 360/91 as a "tool -bearing host" in the

Nati onal Software Wrks. |In 1978, he becane a nenber of the
TCP I nternet Wrking Goup and began devel oping a TCP/ I P

i mpl enentation for the IBMsystem As a result, UCLA s

360/ 91 was one of the ARPAnet host systens that replaced NCP
by TCP/IP in the big changeover of January 1983. The UCLA
package of ARPAnet host software, including Braden's TCP/IP
code, was distributed to other OS/ WS sites and was | ater
sol d comrercial ly.

Braden spent 1981-1982 in the Conputer Science Departnent of
University College London. At that time, he wote the first
Tel net/ XXX rel ay system connecting the Internet with the UK
acadenic X. 25 network. In 1981, Braden was invited to join
the 1CCB, an organi zation that became the | AB, and has been
an | AB nenber ever since. When |AB task forces were forned
in 1986, he created and still chairs the End-to-End Task
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Force (now Research G oup).

Braden has been in the conputer field for 40 years this year
Prior to UCLA, he worked at Stanford and at Carnegie Tech

He has taught programm ng and operating systems courses at
Carnegi e Tech, Stanford, and UCLA. He received a Bachel or of
Engi neering Physics from Cornell in 1957, and an M5 in
Physics from Stanford in 1962.

Regardl ess of the ancient Chinese curse, living through
interesting tinmes is not always bad.

For me, participation in the devel opment of the ARPAnet and
the Internet protocols has been very exciting. One inportant
reason it worked, | believe, is that there were a lot of very
bright people all working nore or less in the sane direction
| ed by sonme very wise people in the funding agency. The
result was to create a comunity of network researchers who
bel i eved strongly that collaboration is nore powerful than
conpetition among researchers. | don't think any other node
woul d have gotten us where we are today. This world view
persists in the 1AB, and is reflected in the infornal
structure of the I AB, | ETF, and | RTF.

Nevert hel ess, with gromh and success (plus subtle policy
shifts in Washington), the prevailing node nmay be shifting
towards conpetition, both commercial and academic. To
devel op protocols in a comrercially conpetitive world, you
need el aborate comrittee structures and rules. The action
then shifts to the | arge conpani es, away from snall conpanies
and universities. |In an academ cally conpetitive world, you
don’t devel op any (useful) protocols; you get 6 different
protocols for the sanme objective, each with its research
paper (which is the "real" output). This results in

ef ficient production of research papers, but it may not
result in the kind of intellectual consensus necessary to
create good and useful conmunication protocols.

Bei ng a nenber of the IAB is sonetinmes very frustrating. For
sone years now we have been painfully aware of the scaling
probl ens of the Internet, and since 1982 have lived through a
series of mni-disasters as various linits have been
exceeded. W have been saying that "getting big" is probably
a nore urgent (and perhaps nore difficult) research problem
than "getting fast”, but it seems difficult to persuade
peopl e of the inportance of |aunching the kind of research
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program we think is necessary to learn how to deal with
I nternet grow h.

It is very hard to figure out when the exponential growh is
likely to stop, or when, if ever, the fundamenta

architectural nodel of the Internet will be so out of kilter
with reality that it will cease be useful. Ask me again in
ten years.

Hans- Wer ner Braun, | AB Menber

Hans- Werner Braun joi ned the San Di ego Superconputer Center
as a Principal Scientist in January 1991. In his initia
maj or responsibility as Co-Principal Investigator of, and
Executive Conmittee nenber on the CASA gigabit network
research project he is working on networking efforts beyond
the probl enms of todays conputer networking infrastructure.
Bet ween April 1983 and January 1991 he worked at the
University of M chigan and focused on operationa
infrastructure for the Merit Conputer Network and the
University of Mchigan' s Informati on Technol ogy Division
Starting out with the networking infrastructure within the
State of Mchigan he started to investigate into TCP/IP
protocol s and becane very involved in the early stages of the
NSFNET networking efforts. He was Principal |nvestigator on
the NSFNET backbone project since the NSFNET award went to
Merit in Novenmber 1987 and managed Merit’s I|nternet

Engi neering group. Between April 1978 and April 1983 Hans-
Werner Braun worked at the Regi onal Computing Center of the
University of Col ogne in Wst Germany on network engi neering
responsibilities for the regional and | ocal network.

In March 1978 Hans-\Werner Braun graduated in Wst Gernany and
holds a Diploma in Engineering with a major in Information
Processing. He is a nenber of the Association of Conputing
Machi nery (ACM and its Special Interest Group on

Comuni cations, the Institute of Electrical and El ectronica
Engi neers (I EEE) as well as the | EEE Conputer Society and the
| EEE Communi cations Society and the Anerican Association for
the Advancenent of Science. He was a nenber of the Nationa
Sci ence Foundation’s Network Program Advi sory G oup (NPAG
and in particular its Technical Commttee (NPAG TC) between
Noverber 1986 and | ate 1987, at which tinme the NPAG got
resolved. He also chaired the Technical Committee of the

Nati onal Sci ence Foundation’s Network Program Advi sory G oup
(NPAG TC) starting in February 1987. Prior to the

organi zati onal change of the JvNCnet he participated in the
JvNCnet Network Technical Advisory Commttee (NTAC) of the
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John von Neumann Nati onal Superconputer Center. Wil e working
as Principal Investigator on the NSFNET project at Merit, he
chaired the NSFNET Network Technical Conmittee, created to
aid Merit with the NSFNET project. Hans-Werner Braun is a
menber of the Engi neering Planning Goup of the Federa
Net wor ki ng Council (FEPG since its beginnings in early 1989,
a nenber of the Internet Activities Board (I AB), the Internet
Engi neering Task Force. He had participated in an earlier
informal, version of the Internet Engi neering Steering G oup
and the then existing Internet Architecture Task Force. Wile
at Merit, Hans-Werner Braun was al so Principal |nvestigator
on NSF projects for the "Inplenentation and Managenent of

| mproved Connectivity Between NSFNET and CA*net" and for
"Coordi nating Routing for the NSFNET," the latter at the tine
of the ol d 56kbps NSFNET backbone network that he was quite
intimately involved with.

The growth of the Internet can be neasured in nany ways and
can only try to find sonme exanpl es.

o Networ k nunber counts

There were days where being "connected to net 10" was the
Greatest Thing Ever. A tinme where the Internet just

consi sted of a few networks centered around the ARPAnet and
where grow ng above 100 network nunbers seemed excessi ve.
Todays nunber of networks in the global infrastructure
exceeds 2000 connected networks, and nmany nore if isolated
network islands get included.

o Traffic growh

The Internet has undergone a dramatic increase in traffic
over the last few years. The NSFNET backbone can be used as
an exanpl e here, where in August 1988 about 194 million
packets got injected into the network, which had increased to
about 396 nillion packets per nonth by the end of the year

to reach about 4.8 billion packets in Decenber 1990. January
1991 yielded close to 5.9 billion packets as sent into the
NSFNET backbone.

o Internet Engineering Task Force participation
The early I ETF, after it spun off the old GADS, included

about 20 or so people. | renmenber a neeting a few people had
with Mke Corrigan several years ago. M ke then chaired the
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| ETF before Phill G oss becane chair and the di scussion was
had about pernmitting the "NSFNET crowd" to join the | ETF

M ke finally agreed and the | ETF started to expl ode in size,
now i ncl udi ng many wor ki ng groups and several hundred
menbers, including vendors and phone conpani es.

o International infrastructure

At sone point of time the Internet was centric around the US
with very little international connectivity. The

i nternational connectivity was for network research purposes,
just like the US donestic conponent at that point of tine.
Today's Internet stretches to so many countries that it can
be considered close to global in scope, in particular as nore
and nmore international connections to, as well as Internet
infrastructure within, other countries are happening.

o0 References in trade journals

Many trade journals just a year or two ago had close to no
mention of the Internet. Today references to the Internet
appear in many journals and press releases froma variety of
pl aces.

o Articles in professional papers

Publ i cations |ike ACM SI GCOW show i ncreased interest for
Internet rel ated professional papers, compared to a few years
ago. Also the publication rate of the Request For Comments
(RFC) series is quite inpressive.

o Congressional and Senatorial visibility

A few years ago the Internet was "just a research project.”
Today’ s dramatically increased visibility in result of the

I nternet success allows Congress as well as Senators to play
| ead roles in pushing the National Research and Education

Net wor k (NREN) agenda forward, which is also fostered by the
executive branch. In the context of the US federal governnent
the real credit should go to DARPA, though, for starting to
pr ot ot ype advanced networking, |eading to the Internet about
twenty years ago and over time opening it up nore and nore to
the science and research community until nore operationa
efforts were able to nove the network to a rea
infrastructure in support of science, research and education
at large. This really allowed NSF to make NSFNET happen.
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o Fundi ng

The Internet funding initially consisted of DARPA efforts.
Agenci es |ike NSF, NASA, DCE and others started to make mgjor
contributions later. Industrial participation hel ped noving
the network forward as well. Very major investnents have been
nmade by canpuses and research institutions to create |oca
infrastructure. Qperational infrastructure comes at a high
cost, especially if ubiquity, robustness and high perfornance
are required.

0 Research and continued devel opnent

The Internet has matured froma network research oriented
environnent to an operational infrastructure supporting
research, science and education at |arge. However, even
though for many people the Internet is an environnent
supporting their day-to-day work, the Internet at its current
| evel of technology is supported by a culture of people that
cooperates in a largely non-conpetitive environnment. Many
times already the size of the routing tables or the anount of
traffic or the insufficiency of routing exchange protocols,
just to nane examples, have broken connectivity with many
peopl e being interrupted in their day-to-day work. d oba

I nternet managenent and problemresol ution further hanper
fast recovery fromcertain incidents. It is unproven that the
current technology will survive in a conpetitive but

unregul ated environment, with uncoordi nated routing policies
and gl obal network managenent being just two of the mgjor

i ssues here. Furthernore, while frequently coments are
bei ng nmade where the publicly available nonthly increases in
traffic figures would not justify noving to T3 or even

gi gabit per second networks, it should be pointed out that
nmonthly figures are very macroscopic views. Mich of the
Internet traffic is very bursty and we have frequently seen
an onsl aught of traffic towards backbone nodes if one | ooks
at it over fairly short intervals of time. For exanple, for
specific applications that, perhaps in real-tine, require an
occasi onal exchange of nmassive amobunts of data. It is

i mportant that we are prepared for nore w despread use of
such applications, once people are able to use things nore
sophi sticated than Tel net, FTP and SMIP. | am not sure

whet her the anpunt of research and devel opnent efforts on the
Internet has increased over tinme, |ess even kept pace with
the general Internet growh (by whatever definition). | do
not believe that the Internet is a finished product at this
point of time and there is a ot of roomfor further

evol ution.
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Ross Callon, IETF OSlI Integration Area Co-director

Ross Callon is a nmenber of the Distributed Systemns
Architecture staff at Digital Equi prent Corporation in

Littl eton Massachusetts. He is working on issues related to
CSl -- TCP/IP interoperation and introduction of OSI in the
Internet. He is the primary author of the Integrated 1S 1S
protocol (RFC1195), and has al so worked on gui delines for

all ocation of NSAP addresses in the Internet. M Callon is
the co-area director for the OSI area of the |IETF, chair of
the 1ETF 1S-1S working group, and co-chair of the |ETF OSI-
General wor ki ng group.

Previous to joining DEC, M Callon was with Bolt Beranek and
Newran, where he worked on OSI Standards, Network Managenent,
Routing Protocols and other router-rel ated issues.

M Callon received a Bachel or of Science degree in

Mat henmatics fromthe Massachusetts Institute of Technol ogy,
and a Master of Science degree in Qperations Research from
Stanford University.

During el even years of involverment with the Internet
comunity it has been exciting to see the explosive growth in
data conmuni cations froma relatively obscure technology to a
technol ogy in w despread everyday use. For the future, | am
interested in transition to a world-wi de nulti-protoco
Internet. This requires scaling to several orders of

nmagni tude | arger than the current Internet, and al so requires
a greater enphasis on reliability and ease of use.

Dr. Vinton Cerf, |AB Chairman

1960- 1965, sunmer jobs with various divisions of North
Ameri can Avi ati on (Now Rockwel | International): Rocketdyne
Atomics International, Autonetics, Space and Infornmation
Systens Division.

1965- 1967, systens engi neer, |IBM Los Angeles Data Center.
Ran and mai ntai ned the QU KTRAN i nteractive, on-line Fortran
servi ce.

1967- 1972, various programm ng positions at UCLA, largely

i nvol ved with ARPANET protocol devel opment and network
measur enment center and conputer performance nmeasurenents.
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1972- 1976, Assistant Professor of Conputer Science and

El ectrical Engineering, Stanford University. Did research on
net wor ki ng, devel oped TCP/I P protocols for internetting under
DARPA research grant.

1976- 1982, Program Manager and Principal Scientist,

I nformati on Processing Techni ques O fice, DARPA. Managed the
Internetting, Packet Technol ogy and Network Security

pr ogr ans.

1982- 1986, Vice President of Engineering, MCl Digita
I nformati on Services Conpany. Devel oped MCI Mail system

1986- present, Vice President, Corporation for Nationa
Research Initiatives. Responsible for Internet, Digita

Li brary and El ectronic Mail systeminterconnection research
prograns.

Stanford University, 1965 (math) B.S. UCLA, 1970, 1972
(computer science) MS. and Ph.D

1972- 1976, founding chairman of the International Network
Working Group (I NG which becane | FIP Wrking Goup 6. 1.

1979- 1982, ex officio nmenber of | CCB (predecessor to the
Internet Activities Board), menmber of |1AB from 1986-1989 and
chai rman from 1989-1991

1967- present, menber of ACM chairman of LA SlI GART 1968-1969;
chai rman ACM SI GCOVMM 1987-1991; at -1 arge nenber ACM Counci |
1991-1993.

1972- present, menber of Sigma Xi.

1977-present, menber of |EEE; Fellow, 1988.

The Internet started as a focused DARPA research effort to
devel op a capability to link computers across nultiple,
internally diverse packet networks. The successful evol ution
of this technol ogy through 4 versions, denbnstration on
ARPANET, nobile packet radio nets, the Atlantic SATNET and
at-sea MATNET provided the basis for formal mandating of the
TCP/ I P protocols for use on ARPANET and ot her DoD systens in
1983. By the nid-1980's, a market had been established for
sof tware and hardware supporting these protocols, largely
triggered by the Ethernet and ot her LAN phenonena, coupl ed
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with the rapid proliferation of UN X-based systens which

i ncorporated the TCP/IP protocols as part of the standard

rel ease package. Concurrent with the devel opment of a nmarket
and rapid increase in vendor interest, government agencies in
addition to DoD began applying the technology to their needs,
culmnating in the formation of the Federal Research I|nternet
Coordi nati ng Conmittee which has now evol ved into the Federa
Net wor ki ng Council, in the U S At the sane tinme, simlar
rapid gromh of TCP/IP technol ogy application is occurring
outside the US in Europe, the Mddle East, the Pacific R m
Eurasia, Australia, South and Central Anerica and, to a
limted extent, Africa. The internationalization of the

I nternet has spawned new organi zational foci such as the
Coordi nating Conmittee for International Research Networking
(CA RN) and hei ghtened interest in comercial provision of IP
services (e.g. in Finland, the U S., the UK and el sewhere).

The Internet has al so becone the basis for a proposed

Nati onal Research and Education Network (NREN) in the U S.
It's electronic nessagi ng system has been |inked to the mgjor
US. commercial enmail carriers and to other major private

el ectronic mail services such as Bitnet (in the US, EARN in
Europe) as well as UUNET (in the U S.) and EUNET (i n Europe).
The Bitnet and UUCP-based systens are international in scope
and conpl enment the Internet systemin terns of enmail
connectivity.

Wth the introduction of OSI capability (in the form of CLNP)
into important parts of the Internet (such as the NSFNET
backbone and sel ected internedi ate | evel networks), a path
has been opened to support the use of multiple protoco
suites in the Internet. Many of the vendor routers/gateways
support TCP/IP, OSI and a variety of vendor-specific
protocols in a comobn network environment.

In the U S., regional Bell Operating Conpany carriers are

pl anni ng the introduction of Switched Miltinegabit Data

Servi ces and Frame Relay services which can support TCP/IP
and other Internet protocols. On the research side, DARPA and
the NSF are supporting a major initiative in gigabit speed
net wor ki ng, towards which the NREN is ainmed

The Internet is a grand col |l aboration of over 5000 networks
involving millions of users, hundreds of thousands of hosts
and dozens of countries around the world. It may well do for
conput ers what the tel ephone system has done for people:

provi ded a means for international interchange of information
which is blind to nationality, proprietary interests, and
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har dwar e pl atform specifi cs.
Noel Chi appa, |ETF Internet Services Area Director

Noel Chiappa is currently an independent inventor working in
the area of computer networks and system software. His
princi pal occupation, however, is his service as the Area
Director for Internet Services of the Steering Goup of the
I nt ernet Engi neering Task Force.

His primary current research interest is in the area of
routing and addressing architectures for very large scale
(gl obal Iy ubiquitous and |arger) internetworks, but he is
generally interested in the problens of the packet |ayer of
internetworking; i.e. everything involved in getting traffic

fromone host to another anywhere in the internetwork. As a
with many novel features intended for use in |arge
progranm ng projects with nany source and header files.

He has been a nmenber of the TCP/IP Wrking Goup and its
successors (up to the I ETF) since 1977. He was a menber of
the Research Staff at the Massachusetts Institute of
Technol ogy from 1977-1982 and 1984-1986. Wiile at MT he
wor ked on packet switching and | ocal area networks, and was
responsi ble for the conception of the multi-protocol backbone
and the multi-protocol router. After leaving MT he worked
wi th a number of conpanies, including Proteon, to bring
net wor ki ng products based on work done at MT to the public.
He attended Phillips Andover Acadeny and MT. He was born
and bred in Bernuda.

Hi s outside interests include study and collection of antique
racing cars (principally Lotuses), reading (particularly
political and mlitary history and bi ographies), |andscape
gardening (particularly Japanese), and study of Oriental rugs
(particularly Turkoman tribal rugs) and Oriental antiques
(particularly Japanese | acquerware and Chi nese archaic

j ades) .

Lyman Chapin, | AB Menber

Lyman Chapin graduated from Cornell University in 1973 with a
B.A in Mathenmatics, and spent the next two years writing
COBOL applications for Systens & Progranms (NZ) Ltd. in Lower
Hutt, New Zealand. After a year travelling in Australia and
Asia, he joined the new y-forned Networking group at Data
General Corporation in 1977. At DG he was responsible for
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the devel opnent of software for distributed resource
managenment (operating-system enbedded RPC), distributed

dat abase managenent, X. 25-based |ocal and w de- area

networ ks, and OSl -based transport, internetwork, and routing
functions for DG s open-system products. In 1987 he formed
the Distributed Systens Architecture group, and was
responsi ble for the devel opnent of DG s Distributed
Application Architecture (DAA) and for the specification of
the directory and managenent services of DAA. He noved to
Bolt, Beranek & Newran in 1990 as the Chief Network Architect
in BBN s Commruni cati ons Division, where he serves as a
consultant to the Systens Architecture group and the

coordi nator for BBN s open system standards activities. He
is the chairman of ANSI-accredited task group X3S3. 3,
responsi bl e for Network and Transport |ayer standards, since
1982; vice-chairman of the ACM Special Interest G oup on
Dat a Communi cations (SI GCOMW) since 1985; and a nenber of
the Internet Activities Board (I AB) since 1989. He lives
with his wife and two young daughters in Hopkinton,
Massachusetts.

| started out in 1977 working with X 25 networks, and began
working on OSI in 1979 - first the architecture (the Csl

Ref erence Model ), and then the transport and internetwork
protocol specifications. It didn't take long to recognize
the basic irony of OSI standards devel opnent: there we were,
sol emmly anointing international standards for networKking,
and every tine we needed to send el ectronic nail or exchange
files, we were using the TCP/I P-based Internet! |[|’ve been

| ooki ng for ways to overconme this anomaly ever since; to

i nject as nmuch of the proven TCP/IP technology into CSI as
possible, and to introduce OSI into an ever nore pervasive
and worldwide Internet. It is, to say the |least, a
chal | enge!

Dr. David Cark, |AB Mermber, | RTF Chairnman

David Cark works at the MI1.T. Laboratory for Conputer

Sci ence, where he is a Senior Research Scientist. H's current
research involves protocols for high speed and very | arge
networks, in particular the problens of routing and fl ow and
congestion control. He is also working on integration of
video into packet networks. Prior to this effort, he

devel oped a new i npl ement ati on approach for network software,
and an operating system (Swift) to denonstrate this concept.
Earlier projects include the token ring LAN and the Miltics
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operating system He joined the TCP devel opnent effort in
1975, and chaired the | AB from 1981 to 1990. He has a
continuing interest in protocol perfornmance. He is also
active in the area of conputer and comunications security.

David Cark received his BSEE from Swart hnmore Coll ege in
1966, and his Ms and PhD from M T, the latter in 1973. He has
worked at M T since then

It is not proper to think of networks as connecting
conputers. Rather, they connect people using conputers to
nedi ate. The great success of the internet is not technical
but in human inpact. Electronic mail may not be a wonderfu
advance in Computer Science, but it is a whole new way for
peopl e to comuni cate. The continued grow h of the Internet
is a technical challenge to all of us, but we nust never

| oose sight of where we cane from the great change we have
wor ked on the | arger conmputer conmunity, and the great
potential we have for future change.

Dr. Stephen Crocker, IETF Security Area Director

Currently I'"mvice president of Trusted Information Systens,
Inc. which | joined in late 1986. | set up TIS Los Angel es
office and ran it until sunmer 1989 when | noved to the hone
office in Maryland. At TIS ny primary concerns are program
verification research and application, integration of
cryptography with trusted systens, network security, and new
applications for networks and trusted systens.

| was at the Aerospace Corporation from 1981-86 as Director

of the Information Sciences Research Ofice which later
becanme the Conputer Science Laboratory. The research program
at Aerospace included networks, programverification
artificial intelligence, applications of expert systens, and
paral | el processing.

From 1974-81 | was a researcher at USC s Informati on Sci ences
Institute, where | focused primarily on programverification
From 1971-74 | was a program nmanager at DARPA/I PTO ( now
ISTO. | was responsible for the research prograns in
artificial intelligence, automatic progranm ng, speech
under st andi ng, and sone parts of the network research. |
also initiated an anbitious but sonewhat ill-fated venture
call ed the National Software Wrks.
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From 1968-71 | was a graduate student in the UCLA Conputer
Sci ence Departrment. Wile there | initiated the Network
Wor ki ng Group, arguably the forerunner of the | ETF and many
rel ated groups around the world, and hel ped define the
original suite of protocols for the Arpanet. | also
initiated the Request for Coments (RFC) series. A short
description of the events of that era are contained in RFC
1000.

| was a graduate student in the MT Al Lab for a year and a
hal f in 1967-68, and | was an undergraduate at UCLA for a
long tinme before that.

|’ve watched the Internet grow fromits beginning. At UCLA
we had the privilege of being node 1 of the Arpanet. In
those days, several of us dreamed of very high quality

i nterconputer connections and very rich protocols to knit the
conputers together. Some of the those concepts are stilled
di scussed and antici pated today under the names renote
visualization, distributed file systens, etc. On the other
hand, | woul d never have imagi ned that 20 years later we'd
have such a plethora of different network technol ogies. Even
nore astonishing is the enornous nunber of independently
managed but nonet hel ess interconnected networks that make up
the current network. And sonewhat beyond conprehension is
that it seens to work.

How wi Il the Internet evolve? | expect to see substantia
devel opnents in the foll owi ng di mensi ons.

o Regul arization, internationalization and comercialization

Standards wi ||l becone even nore inportant than they are now.
| mpl enent ati ons of protocols and rel ated mechani snms wil |
becorme nore standard and robust. The relationship between
the TCP/IP stack and the OSI stack will be resolved, with

ei ther both co-existing, OSI w nning out, or sone

i nt ernedi at e conver gence energi ng.

The Internet will becone a less U . S.-centric and nore

i nternational operation. Mich of the Internet will be
operated by comercial concerns on a a profit-naking basis,
thereby opening up the Internet to unrestricted use. The

t el ephone conpani es, including both the | ocal exchange
carriers and the interexchange carriers, will start providing
sone of the protocol stack other than the point-to-point
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l'i nes.
o Higher and | ower bandw dths; great proliferation

| expect to see T1l connections becone the normfor the types
of institutions that are now on the Internet. Hi gher speeds,
i ncluding speeds up to a gigabit will beconme available. At
the sane tine, | expect to see a vast expansion of the
Internet, reaching into a significant fraction of the schools
and businesses in this country and el sewhere in the world.
Many of these institutions will be connected at 9600 bits/sec
or sl ower.

o More applications

E-mai|l dominates the Internet, and it's likely to remain the
dom nant use of the Internet in the future. Nonethel ess,
expect to see an exciting array of other applications which
beconme heavily used and cause a change in the perception of

the Internet as prinmarily a "mail system" |nportant

dat abases will becone avail able on the Internet, and
appl i cati ons dependent on those databases will flourish. New
techni ques and tools for collaboration over a network wll
enmerge. These will include various forns of conferencing and

cooperative multi-medi a docunent devel oprent.
0 Security

Security will tighten up on the Internet, but not w thout
sone (nore) pain. Host operating systems will be built,
configured, distributed and operated under nuch tighter
constraints than they have been. Firewalls w |l abound.
Encryption will be added to links, routers and vari ous
protocol layers. Al of this will decrease the utility of
the Internet in the short run, but lay the groundwork for
broader use eventually. New protocols will emerge which

i ncorporate sound protection but also provide efficient and
fl exi bl e access control and resource sharing. These wll
provide the basis for the kind of close knit applications
that notivated the original thinking behind the Arpanet.

James R Davin, |ETF Network Managenent Area Director

James R Davin currently works in the Advanced Network
Architecture group at the MI.T. Laboratory for Conputer

Sci ence where his recent interests center on protoco
architecture and congestion control. In the past, he has
been engaged in router devel opment at Proteon, Incorporated,
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where nmuch of his work focused on network nanagenent. He has
al so worked at Data General’s Research Triangle Park facility
on a variety of communications protocols.

He holds the B.A. from Haverford Col |l ege and masters degrees
in Conputer Science and English from Duke University.

The growth of the internet over the years has taken it from

| ower speeds to higher speeds, fromlimted geographica
extent to global presence, fromresearch apparatus to an
essential social and conmercial infrastructure, from
experimentation anong a few networking sophisticates to daily
use by thousands in all walks of life. This latter sort of
gromh is alnost certainly the nost val uabl e.

Russel | Hobby, |ETF Applications Area Director

Russ Hobby received B.S in Chenistry (1975) and MS. in
Conputing Sciences (1981) fromthe University of California,
Davi s where he currently works as Data Communi cati ons
Manager. He also represents UC Davis as a founding nenber in
the Bay Area Regional Research Network (BARRNet). He fornmed
and now chairs the California Internet Federation, a forum
for coordinating educational and research networks in
California. In addition he is Area Director for Applications
in the Internet Engineering Task Force and a nmenber of the

I nternet Engi neering Steering G oup.

As Data Comuni cations Manager at UC Davis, Russ is
responsi ble for all aspects of canpus networking including
networ k design, inplenmentation, and operation. UC Davis has
al so been instrumental in the devel opnment of new network
protocols and their prototype inplenmentations, in particular
the Point-to- Point Protocol (PPP). UC Davis has been very
active in the use of networking for students from

ki ndergarten through comunity coll eges and has had the Davis
H gh School on the Internet since 1989. |In conjunction with
the City of Davis, UC Davis is planning a comunity network
using 1SDN to bring networking into the residences in Davis
for university network connection, high school and library
resource access, tel ecommuting, and el ectronic denocracy.

| have seen the rapid gromh of the Internet into a worl dw de
utility, but believe that it is lacking in the types of
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applications that could make use of its full potential. |
believes that it is time to ook at the network fromthe
users side and consider the functionality that they desire.
New applications for information storage and retrieval,
personal and group conmuni cations, and coordi nated computer
resources are needed. | think, "Networks aren’t just for
conput er nerds anynore!".

Dr. Christian Huitema, |AB Menber

Christian HU TEMA has conducted for several years research in
networ k protocols and network applications. He is now at
INRIA in Sophia-Antipolis, where he | eads the research
project "RODEO', whose objective is the definition and the
experimentati on of conmmuni cation protocols for very high
speed networks, at one Ghit/s or more. This includes the
study of high speed transmi ssion control protocols, of their
paraneterization and of their insertion in the operating
systens, and the study of the synchronization functions and
of the nanagenent of data transparency between heterogeneous
systens. The work is conducted in cooperation with industria
partners and takes into account the evolution of the

conmuni cati on standards. Previously, he took part to the
NADI R project, investigating conputer usage of

tel econmuni cation satellites, and to CSI devel opnents in the
G PSI project for the SMBO work station, including one of the
earliest X 400 systens, and to the ESPRI T project THORN,
which is provide one of the first X 500 conformant directory
system

Christian Huitema graduated fromthe Ecol e Pol ytechni que in
Paris in 1975, and passed his doctorate in the University of
Paris VI in 1985.

The various projects which foll owed the "Cycl ades" network in
France were followi ng closely the devel opments of the Arpanet
and then the Internet. However, the first |inkage was
established in the early 80’s through mail connections. | was
directly involved in the setting up of the first direct TCP-

| P connection between France and the Internet (actually,
NSFNET) which was first experinmented in 1987, and becane
operational in 1988. This interconnection, together with
parallel actions in the Nordic countries of Europe, at CERN
and through the EUNET association, was certainly influentia
in the devel opnment TCP/IP internetting in Europe. The rapid
growmh of the Internet here is indicative both of the
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percei ved needs and of the future. Researcher from
universities, non profit and industrial organizations are
eager to comunicate; new applications are being devel oped
which will enable themto interact nmore and nore closely..
and will pose the networking challenge of realizing a very
| arge, very powerful Internet.

Dr. Stephen Kent, |AB Menber

Stephen Kent is the Chief Scientist of BBN Comunications, a
di vision of Bolt Beranek and Newran Inc., where he has been
enganged in network security research and devel opnent
activities for over a decade. H's work has included the
desi gn and devel opment of user authentication and access
control systems, end-to-end encryption and access contro
systens for packet networks, performance anal ysis of security
mechani sns, and the design of secure transport |ayer and

el ectroni ¢ message protocols.

Dr. Kent is the chair of the Internet Privacy and Security
Research Group and a nenber of the Internet Activities Board.
He served on the Secure Systenms Study Committee of the

Nati onal Academy of Sciences and is a nmenber of the Nationa
Research Council assessnent panel for the NI ST Nationa
Conput er Systens Laboratory. He was a charter nmenber of the
board of directors of the International Association for
Cryptol ogic Research. Dr. Kent is the author of a book
chapter and numerous techni cal papers on packet network
security and has served as a referee, panelist and session
chair for a nunber of security related conferences. He has
| ectured on the topic of network security on behal f of

gover nment agencies, universities and private conpanies
throughout the United States, Western Europe and Australi a.
Dr. Kent received the B.S. degree in mathematics from Loyol a
Uni versity of New Orl eans, and the SSM, E. E., and Ph.D
degrees in conputer science fromthe Massachusetts Institute
of Technology. He is a nenber of the ACM and Signa Xi and
appears in Wo's Wio in the Northeast and Wio's Wo of
Emer gi ng Leaders.

Ant hony G Lauck, |AB Menber

Since 1976, Anthony G Lauck has been responsible for network
architecture and advanced devel opment at Digital Equi pnent
Cor poration, where he currently manages the

Tel econmuni cati ons and Networks Architecture and Advanced
Devel opnment group. For the past fifteen years his group has
desi gned the network architecture and protocols behind

[ Page 19]



RFC 1251

Mal ki n

VWho' s Who August 1991

Digital’s DECnet conmputer networking products. H's group has
played a leading role in local area network standardization

i ncluding Ethernet, FDDI, and transparent bridged LANs. His
group has al so played a leading role in standardi zing the OS|
network and transport |layers. Mst recently, they have

conpl eted the architecture for the next phase of DECnet which
is based on OSI while providing backward conpatibility with
DECnet Phase IV. Prior to his role in network architecture
he was responsible for setting the direction of Digital’s
PDP- 11 comuni cations products. In addition to working at
Digital, he worked at Autex, Inc. where was a designer of a
transaction processing systemfor securities trading and at
the Sm thsoni an Astrophysi cal Qobservatory were he devel oped
an early renote batch system

M. Lauck received his BA degree fromHarvard in 1965. He
has worked in a nunber of areas related to data

conmuni cati on, ranging from desi gn of physical |inks for

| ocal area networks to applications for distributed
processing. His current interests include high speed | oca
and wi de area networks, multiprotocol networking, network
security, and distributed processing. He was a nmenber of the
Conmi ttee on Conput er- Conput er Conmuni cati ons Protocol s of
the National Research Council which did a conparison of the
TCP and TP4 transport protocols for DOD and NBS. He was al so
a menber of the National Science Foundation Network Technica
Advi sory Board. In Decenmber of 1984, he was recogni zed by
Sci ence Di gest nmgazine as one of America’s 100 bri ghtest
young scientists for his work on computer networking.

In 1978 Vint Cerf came to Digital to give a lecture on TCP
and IP, just prior to the big blizzard. 1 was pleased to see
that TCP/ 1P shared the sanme connectionl ess phil osophy of
networking as did DECnet. Sonme years later, Digital decided
that future phases of DECnet woul d be based on standards.
Since Digital was a nultinational conpany, the standards
woul d need to be international. Unfortunately, in 1980 I SO
rejected TCP and I P on national political grounds. Wen it

| ooked |i ke the emerging OSI standards were going to be
limted to purely connection- oriented networking, | was very
concerned and began efforts to standardi ze connecti onl ess
networking in OSI. As it turned out, TCP/IP retained its
initial lead over OSI, noving internationally as the Internet
expanded, thereby becom ng an international protocol suite
and neeting ny original needs. | hope that the Internet can
evolve into a multiprotocol structure that can accommodate
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changi ng networki ng technol ogi es and can do so with a ni ni mum
of religious fervor. It will be exciting to solve problens

li ke network scale and security, especially in the context of
a network which nust serve users while it evol ves.

Dr. Barry Leiner, |AB Menber

Dr. Leiner joined Advanced Decision Systens in Septenber
1990, where he is responsible for corporate research
directions. Advanced Decision Systens is focussed on the
creation of information processing technol ogy, systens, and
products that enhance deci sion naking power. Prior to
joining ADS, Dr. Leiner was Assistant Director of the
Research Institute for Advanced Conputer Science at NASA Anes
Research Center. In that position, he fornmul ated and carried
out research programs ranging fromthe devel opnent of
advanced conputer and communi cations technol ogi es through to
the application of such technologies to scientific research.
Prior to coming to RIACS, he was Assistant Director for C3
Technology in the Information Processing Techniques Ofice of
DARPA (Def ense Advanced Research Projects Agency). In that
position, he was responsible for a broad range of research
programnms ai med at devel opi ng the technol ogy base for |arge-
scal e survivable distributed command, control and

conmuni cati on systenms. Prior to that, he was Senior

Engi neering Specialist with Probe Systems, Assistant

Prof essor of Electrical Engineering at Georgia Tech, and
Research Engi neer with GTE Syl vani a

Dr. Leiner received his BEEE from Renssel aer Pol ytechnic
Institute in 1967 and his MS. and Ph.D. from Stanford
University in 1969 and 1973, respectively. He has done
research in a variety of areas, including direction finding
systens, spread spectrum conmuni cati ons and detection, data
conpressi on theory, image conpression, and nost recently
conputer networking and its applications. He has published
in these areas in both journals and conferences, and received
the best paper of the year award in the | EEE Aerospace and
El ectroni ¢ Systens Transactions in 1979 and in the | EEE
Conmuni cati ons Magazine in 1984. Dr. Leiner is a Senior
Menber of the | EEE and a nmenber of ACM Tau Beta Pi and Eta
Kappa Nu.

My first exposure to the internet (actually Arpanet) was in
1977 when, as a DARPA contractor, | was provided access. At
that point, the Arpanet was primarily used to support DARPA
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and related activities, and was confined to a relatively
smal | set of users and sites. The Internet technol ogy was
just in the process of being devel oped and denmpnstrated. In
fact, nmy DARPA contract was in relation to the Packet Radio
Networ k, and the primary notivation for the Internet
technol ogy was to connect the nobile Packet Radio Network to
the | ong-haul Arpanet. Now, only 13 years |ater, things have
changed radically. The Internet has grown by several orders
of magnitude in size and connects a much w der comunity,

i ncl udi ng academ ¢, commercial, and governnent. It has
spread well beyond the USA to include many organizations
throughout the world. It has grown beyond the experinenta
network to provide operational service. |Its influence is

seen t hroughout the conputer conmunications conmunity.
Dani el C. Lynch, |AB Menber

Dani el C. Lynch, 49, is president and founder of Interop
Inc. (formerly nanmed Advanced Conputing Environments) in
Mountain View, California since 1985. A nenber of ACM | EEE
and the 1AB, he is active in conputer networking with a
primary focus in pronmoting the understandi ng of network
operational behavior. The annual | NTEROP (conference and
exhibition is the major vehicle for his efforts.

As the director of Information Processing Division for the
Information Sciences Institute in Marina del Rey (USC-1SI)
Lynch Il ed the Arpanet teamthat made the transition fromthe
original NCP protocols to the current TCP/IP based protocols.
Lynch directed this effort with 75 people from 1980 unti
1983.

He was Director of Conputing Facilities at SRl Internationa
inthe late 70's serving the conputing needs of over 3,000
enpl oyees. He formerly served as manager of the conputing
| aboratory for the Artificial Intelligence Center at SR

whi ch conducts research in robotics, vision, speech
under st andi ng, theorem provi ng and di stributed databases.
VWhile at SRI he performed initial debugging of the TCP/IP
protocols in conjunction with BBN

Lynch has been active in conputer networking since 1973.
Prior to that he developed realtinme software for mssile
decoy detection for the USAF. He received undergraduate
training in mathemati cs and phil osophy from Loyola University
of Los Angel es and obtained a Master’s Degree in mathematics
fromUCLA in 1965
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The I nternet has grown because it solves sinple problens in a
sinmple a manner as possible. Putting together a huge
Internet has not been easy. W still do not know how to do
routing in a huge internet. Wen you add the realworld

requi renent of commercial security and the desire for

"cl asses of service" we are faced with big challenges. |
think this neans that we have to get a lot nore involved with
operational provisioning considerations such as those that
the phone conpanies and credit card firms have westled wth.
Hopefully we can do this and still maintain the rather
friendly attitude that Internetters have al ways had.

Dr. Jonathan B. Postel, | AB Menber, RFC Editor

Jon Postel joined ISl in March 1976 as a nmenber of the
technical staff, and is now Division Director of the

Comuni cations Division. H's current activities include a
continuing involvenent with the evolution of the Internet
through the work of the various ISl projects on G gabit

Net wor ki ng, Mul ti medi a Conferencing, Protocol Engineering,
Los Nettos, Parallel Conputing System Research, and the Fast
Parts Autonated Broker. Previous work at ISl included the
creation of the "Los Nettos" regional network for the Los
Angel es area, creating prototype inplenmentations of severa

of the protocols devel oped for the Internet conmunity,
including the Sinple Mail Transport Protocol, the Domain Nane
Service, and an experinmental Miultimedia Mail system Earlier
Jon studi ed the possi bl e approaches for converting the
ARPANET fromthe NCP protocol to the TCP protocol
Participated in the design of many protocols for the Internet
comuni ty.

Before nmoving to ISI, Jon worked at SRI International in Doug
Engel bart’s group devel oping the NLS (later called Augnent)
system \While at SRl Jon led a special project to devel op
protocol specifications for the Defense Conmuni cation Agency
for AUTCDIN-I1. Mst of the developnent effort during this
period at ARC was focused on the National Software WrKks.
Prior to working at SRI, Jon spent a few nonths with Keydata
redesi gning and rei npl enenting the NCP in the DEC PDP-15 data
managenent system used by ARPA. Before Keydata, Jon worked
at the Mtre Corporation in Virginia where he conducted a
study of ARPANET Network Control Protocol inplementations.

Jon received his B.S. and MS. in Engineering in 1966 and
1968 (respectively) from UCLA, and the Ph.D. in Conputer
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Science in 1974 from UCLA. Jon is a nmenber of the ACM Jon
continues to participate in the Internet Activities Board and
serve as the editor of the "Request for Comments" |nternet
docurent series.

My first experience with the ARPANET was at UCLA when i was
working in the group that became the Network Measurenent
Center. When we were told that the first I MP woul d be
installed at UCLA we had to get busy on a nunber of problens.
We had to work with the other early sites to devel op
protocols, and we had to get our own conputing environnment in
order -- this included creating a time-sharing operating
system for the SDS Signa-7 conputer. Since then the ARPANET
and then the Internet have continued to grow and al ways
faster than expected. | think three factors contribute to
the success of the Internet: 1) public docunentation of the
protocols, 2) free (or cheap) software for the popul ar

machi nes, and 3) vendor independence.

Joyce K. Reynolds, | ETF User Services Area Director

Joyce K. Reynol ds has been affiliated with USC/ I nfornation
Sciences Institute since 1979. M. Reynolds has contri buted
to the devel opment of the DARPA Experimental Miltimedia Mi
System the Post Ofice Protocol, the Tel net Protocol, and
the Telnet Option Specifications. She helped update the File
Transfer Protocol. Her current technical interests include:

i nternet protocols, internet managenent, technica
researching, witing, and editing, Internet security
policies, and Telnet Options. She recently established a new
i nformati onal series of notes for the Internet commnity: FYI
(For Your Information) RFCs. FYl RFCs are documents usefu

to network users. Their purpose is to nake avail abl e genera
and useful information with broad applicability.

Joyce K. Reynol ds received Bachel or of Arts and Master of
Arts degrees in the Social Sciences (History) fromthe

Uni versity of Southern California (USC). Ms. Reynolds is a
menber of the Anerican Society of Professional and Executive
Worren. She is affiliated with Phi Al pha Theta (Honors
Society). She is currently listed in Who's Wio in the

Ameri can Soci ety of Professional and Executive Wnen and
USC s Wio's Wio in the College of Letters, Arts, and Sci ences
Alummi Directory.
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It has been an interesting twelve years in nmy professiona
life to participate in the ARPANET/Internet world, fromthe
transition of the TENEX to TOPs-20 machines in 1979 to
surviving the NCP to TCP transition in 1980. Celebrating the
achi evenent of the ISl 1000 Hour C ub where one of our TOPs-
20 machines set a record for staying up and running for 1000
consecutive hours without crashing, to watching the cellular
split of the ARPANET into the MInet and Internet sides, and
surviving the advent of Unix in 1985. Al in all, ny nost
menorabl e times are the people who have contributed to the
research and devel opnment of the Internet. Lots of hard

i ntense work, coupled with creative, exciting fun. As for
the future, there is nuch di scussion and ent husi asm about the
next step in the evolution of the Internet. An

"international" Internet is on the very tip of the horizon.
Utilizing the global Internet will inprove the quality of
col | aborative research. |’ m | ooking forward.

Gregory Vaudreuil, |ESG Menber

Greg Vaudreuil currently serves as both the Internet

Engi neering Steering G oup Secretary, and the | ETF Manager

As | ESG Secretary, he is responsible for shepherding Internet
standards track protocols through the standards process. As
| ETF Manager, he shares with the IESG Area Directors the
responsibility for chartering and managi ng the progress of
all working groups in the IETF. He chairs the Internet Mi
Ext ensi ons wor ki ng group of the I|IETF.

He graduated from Duke University with a degree in Electrica
Engi neering and a najor in Public Policy Studies. He was
thrust into the heart of the | ETF by accepting a position
with the Corporation for National Research Initiatives to
manage the expl osive growmh of the | ETF.
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5. Security Considerations

Security issues are not discussed in this meno.
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