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Pr ef ace

These notes are for reference and recall by those in attendance of
the NWG neetings. No attenpt has been nade toward conpl eteness to
make this an understandabl e docunment for those not in attendance.

The notes are ordered chronol ogically. You may notice discrepancies

for particular schedul es and tasks within the notes;

t he

di screpanci es represent a revision of those schedul es and tasks, thus

those dates given nore recent in tinme are assuned to apply.

If you detect any gross errors in this report, please make

corrections via the accepted N C procedures.
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| . SUNDAY EVENI NG SESSI ON (5/10/71)
| NTRODUCTI ON OF ATTENDEES

Attendees introduced thensel ves and stated their affiliation. The

following list includes persons attendi ng any of the sessions.

SITE NAME
AVMES- | LLI AC John McConnel |
AMES- 67 Wayne Hat haway
ARPA Bruce Dol an
Cordell Green
Larry Roberts
BBN- NCC Wl Crow her
Frank Hart
Robert Kahn
Al ex McKenzi e
Car negi e W1 Iiam Broadl ey
H. Van Zoeren
Case Patri ck Foul k
CCA Ri chard Wnter

Dept. Comm, Canada

Terry Shepard

EDUCOM Henry Chauncey
John LeGates

Har vard R Metcalfe
R Sundberg

| BM Resear ch

I'l1inois-CAC

Li ncol n Labs

Heaf ner

Dougl as McKay

Jack Boukni ght
G R Gossman
Ji m Madden

Ri chard Kalin
Joel Wnett
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Meri t

Merit-Univ. M ch

M T- DM

M T- MJLTI CS

Mtre

NBS

RADC

Rand

Rayt heon

SDC

SRI - ARC-NI C

St ony Brook

Uni v. of Chicago

UCLA- CCN

Heaf ner

Al Cocanower
Brian S. Read

W Scott Gerstenberger

Abhay Bhushan
Robert Fl ei scher
Al bert Vezza

J. C R Licklider
M ke Padl i psky

P. Karp
Davi d Wod
Cene Rai chel son

G Li ndanpod
T. N Pyke

Tom Lawr ence
Bob Wal ker

E. F. Harslem
J. F. Heafner

T. O Sullivan

Robert Long
Ari e Shoshani

Charles Irby
John Mel vin
R W Watson

Ral ph Akkoyunl u
Art Bernstein

M Inam U Haq
Ri chard Schant z

R Ashenhur st

Robert Braden
Steve Wl fe
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UCLA- NMC Vint Cerf
St eve Crocker
Ari dIlikai nen
John Post el
Rol I i n Weeks

UCSB Steve Lynch
JimWite

U K Eric Foxl ey

Uni v. of London Peter Kirstein

Univ. of M. Dan Garigan

Univ. of Penna. Don Bernard

Univ. of Waterl oo Don Cowan

SI TE STATUS REPORTS

The following are summari es of reports given by affiliates of the
i ndi cated sites.

UCLA-Sigma 7

o] NCP (docunent 1) and user/server TELNET-1i ke protocol have
been operational for three nonths.

o] NCP (RFC #107) will be inplenented by June 1.

o] TELNET will be inplenmented within one nonth of official
speci fication.

o] Have been and will continue to gather Network neasurenents.

o] WIl use UCSB file protocol in conjunction with above.
UCLA- CCN

0 Local hardware has been connected to | MP.

o] NCP (RFC #107) 70% conpl et e.
o] NCP (RFC #107) and NETRJS will be in production on JULY 1.

0] Draft of NETCRT will be issued as RFC soon.
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o] They can offer APL and are |ooking for interested users.

UCSB

SR

SR

o] UCSB is a service center; 360/75 + 2314 storage.
o] NCP (doc. 1) operational since m d-Cctober 1970.

o] NCP (RFC #107) operational and verified renotely.

o] Services currently offered:
1) UCSB on-line system
2) RIEZRIO

3) file system
4) local interfaces to net via FORTRAN, PL/1, etc.

o] Short range pl ans:
1) DRS i nplenentation and experinental service
2) Interested in APL
3) Distributed data base experinent with SR
-ARC/NI C
o] Now runni ng NCP (doc. 1) in TENEX.
o] NCP (RFC #107) will be installed when BBN rel eases it.

o] They are currently exam ning and tuni ng TENEX paraneters and
resolving interface difficulties.

o] Stage 0 plans include initial work with Wst Coast sites to
gai n experience, in using NIC, with respect to response
times, traffic loads. This will initially |ook Iike TENEX to

a user. Later, this will appear as a virtual nachine to
renote users via a special N C subsystem

-Al (reported by SRI-ARC personnel)

o] Configuration includes PDP-10, TENEX, high-speed drum robot.

o] Pr obabl e Network connection in July.
0 Sof t ware includes various theorem proving nechani sns.
o] Interested in working on the above over the Network.
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Current configuration includes 360/65, 1800, |M°, video
graphi cs system

NCP (RFC #107) in 360/65 in daily production use in
conjunction wi th UCSB

Net wor k Servi ces Program (NSP) used in above features:
1) dynami c access to local files
2) access to video consol es
3) access to NCP
4) UCSB RJE/ RJO protocol
5) UCLA NETRJS protocol (not operational)
6) Logger and TELNET-1i ke protocols.

PDP- 10 to be connected into Net (directly to I MP) in about
two nonths -- will eventually run TENEX and be a service
center.

Short range software devel opnent includes TELNET and DRS

W1l continue to provide production support for Cimate
Dynami cs.

Hardware is 360/ 65 connected to Honeywel|l 516 connected to
| MP.

NCP (doc. 1) verified with Rand.

360/ 65 runs Adept tinesharing, has 10 users, can do protocols
froma user process.

NCP (RFC #107) will be coded by end of nonth.
Logger fairly close to being checked out.

W1l have TELNET sinmilar to RFC #137 by June 1; will offer it
by 20 August.
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o] SDC not neant to be a general service; will allow1l to 4
users; can use Adept to run a job

o] Experimentation plans include:
1) Voice 1/Owll use Net to conmunicate with speech
researchers (will respond to specific prograns only)

2) Eventually graphic I/0O
3) Man/ machi ne synergi sm
4) Network data nanagenent
5) Network resources Notebook use and update.
I LLI NO S- CAC
o] | MP wor ks.
o] W1l use B5500 on campus since B6500 doesn’t work.

o] WIIl link to PDP-11 at Paoli for |14 software devel opnent --
not a general link for everyone.

o] Probably will be two separate nodes |ILLI AC and 360/ 67.
o] Plans are in runor stage.
o] Plan TIP by end of sunmer to gain access to |4 sinmulator.

o] Dupl ex 360/67 will be regular host node.

o] Are | ooking for an NCP inplenenter.
0 W11 use other services; |aser store and UCSB
o] Their general research includes an interest in Network

accounting and nanagenent.

o] WIl go onto Net as soon as possible to ILLINO S.

o] WIl go on via TIPif it can support two nodes.
o] W1l define Net protocol for interactive graphics for [4.
0 Plan to get on Net before |4 cones up
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CCA is responsi ble for data conputer project.
It is special purpose conputer with | arge storage devi ce.

Data conputer (PDP-10 and | aser nmenory) should be viewed as
one bl ack box.

WIl have two ports -- high-speed to 14 and | ow speed to | MP
Data | anguage and data will pass over ports. This wll

i nclude requests of files and portions of files, update,
mani pul ation, and transfornmation of data. It will not

i ncl ude nunber crunching. Only access to the |aser store
wi Il be through the black box data conputer.

Har dwar e and commruni cations are specified.

Dat a conputer services are beginning to be defined, (600
guestionnaires were sent out, 10 responses were received).
Wth regard to services please call Dick Wnter on (617)
491-3670. Dick wishes to hear fromany potential user

Laser store is one trillion bits of on-line storage packaged
in 40 packs containing 10 nylar strips each. Strips are kept
in a carousel that can be rotated and mounted in 10 seconds.

Access to any track is a maxi num of 400 ms.

Laser will arrive at CCAin early 1972 and nove in late ' 72.
Services to laser while |located at CCA will be offered.

CCA will send out plans (as feasible) as RFCs.

CASE WESTERN

o] Har dwar e has been built (PDP-10) and starting to test it.
CARNEG E
0 Har dwar e i ncludes PDP-10 240K 36-bit words, TTY, etc.
o] Currently using DEC nonitor.
o] WIIl nodify Harvard' s version of the nonitor.
Heaf ner [ Page 10]
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HARVARD

o] Har dwar e includes PDP-10 with PDP-1 as graphics devices
handl er.

o] Hardware is up, tal king back and forth.

o] NCP (RFC #107) for PDP-10 will be conpleted by the end of the
nont h.

o] PDP- 10 has 48K 36-bit words; expect nore core after July;
wi Il then nake NCP resident.

o] Interested in file transfer, graphics, extensible |anguages,
experiments of distributed processes.

| BM RESEARCH
o] IBMw Il buy an | M°P, now negotiating it.
o] They are desi gni ng new concept of NetworKking.
o] They will becone an active node with either a 67 or a 91.

The candi date 91 now has 300- 400K.

o] TIP is scheduled for delivery in Cctober.
o] They will provide |local access to the SRI on-line system

o] They are interested in the July graphics neeting sponsored by
MT. (A Vezza)

M T DM AND MULTI CS

o] CGE-645 runs MULTICS: PDP-10 is for dynami c nodeling of
graphi cs systens.

o] NCP (RFC #107) on PDP-10 by end of week.
o] Logger on PDP-10 avail able by 15 June.
o] NCP (RFC #107) available on MIULTICS by 11 June.

o] Logger and TELNET avail able on MILTICS by first week of July.
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They have been conducting file transfer experinents of
sinplified ASCII transfers (not RFC #114).

I nterests include:
1) File transfers
2) E & S processing to | MLAC and ARDS fornmats
3) DRS service

Three connections are planned.

360/ 67 has NCP, |ogger, TELNET, and sone file transfer
pr ot ocol

TX-2 NCP is being developed. An interimNCP is working with
file transfer experinments, error detection and correction

They are experiencing hardware difficulties with the third
connecti on.

360/ 67 has been running NCP (doc. 1) and a TELNET-1i ke
protocol since 1 March. UCLA and Rand have | ogged in. The
TELNET-1i ke protocol supports ASCI|I and EBCDI C

NCP (RFC #107), TELNET, and |ogger will be operational on 67
by 1 July.

NCC i s responsible for nmaintaining the subnet and interfacing
with Honeywel | and AT&T. They are planning a nmechani smfor
repair of the Net fromtheir hones. The subnet has
experienced a 98% up tine.

An operational 316 version of the | MP has been hooked into
the Net since February. It is a production itemat 1/2 cost
of 516; the I MP prograns are identical

The 316 will be incorporated into the TIP. The nulti-Iline
controll er has been fabricated and is being debugged. A
conmon | anguage for the TIP has been developed. TIP will be

delivered to NASA Ares on 1 August. The TIP will handle 64
lines up to 19.2K bits. BBN is still shaking down the kinds
of terminals that will be conpatible (will be bit serial at

| east). They are working with sites to determ ne term na
requirenents.
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The resource not ebook has been conpil ed and distributed.
Twel ve of 19 sites are included in the notebook. SDC has
since reported. Stanford, SRI/AI, MT/DM UTAH, Carnegie,
LL/ 67 have not provided an entry. BBN again made a call for
responses and asked that each site stay up-to-date. A
conment was nade regardi ng the Notebook that a nechanismis
needed for a) date of information, b) conplaints of
information, c) reporting that advertised procedures do not
wor K.

TIP delivery for the rest of the year is to the follow ng
five sites: Ames, Mtre, Ronme, ETAC in Washington, D.C., and
NBS.

BBN has been studying perfornmance of Network to learn ways to
inmprove it. An earlier Rand RFC reported a very low rate for
a total Network experiment -- Rand re-ran the experinent to
exam ne just the subnet performance and reported the subnet
rate to be in the 13-15K bit range for that test. M T/ DM has
reported a 5KB rate that will be exam ned further. BBN made
a general offer to the Net community to phone NCC in the
event that such nmeasurenments are taken and | ow data rates are
di scover ed.

The BBN-Honeywel | relationship is a straightforward

mai nt enance contract that includes P.M and other problens
which arise. BBN stated that a 24-hour delay in service
woul d be unusually long. BBN would like to be kept informed
of views and opinions of the Honeywel|l service. BBN asks
that each site keep a mmintenance |log and copy it to Marty
Thr ope at BBN

BBN TENEX (reported by BBN NCC)

o

Heaf ner

BBN has a three-host I MP that includes NCC and two PDP-10s.
One 10 is for operational use, the other for experinentation

Software for the PDP-10 i s TENEX

They are interested in getting involved in Network
experimentation.

Expect TIP delivery in Septenber.

Now usi ng PDP-10 at BBN
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WIl work on sanpl e data nmanagenent systemusing UCSB file
st or age.

Expect TIP delivery in Decenber.

Have sel ected PDP-11 as host; ready by Decenber

WIIl build fromthe U of Illinois operating system
Contenpl ating attaching their UN VAC 1108 to NetworKk.

W11l provide experinmental access to Network for services:
1) measurenent (performance)
2) graphics
3) personal comunication
4) | ab automation
5) support NBS with services appropriate
6) provide |ocal hardcopy from PDP-11

ETAC (Environnental Technical Application Center

o

ETAC, located in the Washington area, is a branch of d oba
Weat her Servi ce.

Air Weather Service in Omha, Nebraska, has seven 1108s
provi di ng weat her data; one will be connected to Net to
provide daily weather information to ETAC i n Washi ngt on.

ETAC has 1401 and 7040 in Washington to produce sunmmaries for
| onger range use; the 7040 may go on the Network.

Al R FORCE SITES (reported by ARPA)

o

Heaf ner

To export technology to other regions, two Air Force sites
(Cklahonma City, Oklahoma, and Sacranento, California) wll
temporarily join the ARPA Net to talk only to each other in
an operation to parallel their AUTODI N connection. If it
materializes, they will run for the first six nonths of '72
but probably won’t continue. The notivation is to exam ne
the Net ideas for devel opi ng a wholly autononmobus network in
three or four years.
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OTHER REPORTS
DEPT. COW , CANADA

The Canadi an Governnent wi shes to optimnize the use of al
conputers in Canada

They now have a banki ng network.
They are interested in a small net for universities.

Their largest problemis the size of the country in relation
to the sparseness of popul ation

U OF CH CAGO

The University of Chicago has no current tine schedul e but
they have definite ideas about what they wi sh to acconplish
and they are seeking funding. They are applying to NSF to
support a local net on canpus for |ab automation. They have
good peopl e and good equi prment; the idea is to nmake it
coherent.

Their interest in the ARPA Network is to make shared software
available to their people and to a limted extent, nake |oca
services available to other ARPA nodes. Their proposed host
is a PDP-11 to the mini conputers and a second host (PDP-10)
as a big software engine to nake data available to the mni
conputers. The PDP-10 and PDP-11 will perhaps be |inked
together. They al so expect to get a TIP to provide renote
nunber crunching for their people.

UNI TED KI NGDOM
They have proposed three main nmachines and three termna
nodes. They have in mnd the 906A, approximtely the 360/ 75
in power.

Their Post Ofice also has plans for a digital network in the
di stant future.

MERI T
MERI T-UNI V. M CH
Most of the bugs are out of the hardware.

Most of the software is witten.
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W1l have PDP-11s by the end of the summer that are capable
of transmi ssion fromone to another

They will need and are now studying a TELNET-1i ke protocol

They are concerned with orderly comunication of the two
processors; will |ater becone concerned about process-process
conmuni cati on.

EDUCOM i nvol ves 100 maj or universities including nost of
those now in the ARPA Network. For two years, they have been
running a network without wires. They assune the ARPA
Networ k can resolve the technical issues. They are |ooking
into marketing, contracts, docunenting, etc., for running the
network. They have conducted a survey of 70 universities,
pol | ed about their interests in the ARPA network: 60 of 70
are interested, 14 have noney and are ready to becone sites.

RAYTHEON

They will access the Net through the four Boston nodes.

Their interests include:
1) experiments of file transfer conversions.
2) indexing behavioral data to allow one to search an index
to see if the body of data of interest is within the
Net wor k.

M SCELLANEQUS TOPI CS

Graphi cs

Al Vezza will host a July neeting of a small group interested in
Net wor k graphics. The price of adnission is a sincere interest,
wor ki ng background, and a prepared talk

NCP Prot ocol s

A new official docunent will replace docunent 1 and RFC #107;
i mpl enent ati on shoul d not be held up because of the absence of this
new docunent .

The | ong range protocol conmittee chaired by Carnegi e has been
di shanded.

Heaf ner

[ Page 16]



RFC 164 M nut es of Network Working G oup Meeting May 1971

| MLAC Users Group

A qui ck survey was taken to determ ne which sites had or planned to
get an IMAC. The plan is to forman | MAC users group. The
followi ng sites have or plan to get one: UCLA-S7, AMES-67, BBN,

SRl -ARC, Stanford, MT-DM M T-MILTICS, Mtre, Case, Raytheon, U of
[I'1inois.

O ficial Docunent Formats

The notion of a functional docunment was suggest ed,
be the document of official

pr ot ocol s.

one of which woul d
protocols with divisions of |evels of

Heaf ner
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[1. MONDAY MORNI NG SESSI ON (5/17/71)
NETWORK | NFORMATI ON CENTER
Pl ans for NI C

Two activities are planned for this sumrer, off-line nail and on-line
access. The off-line service will continue after the on-line service
has come into being. Plans for getting on the Net via PDP-10

(repl aced XDS-940) are al nost conplete. Response times for display
use are margi nal

The activities will be developed in stages. Stage O (June 18) N C
will work with West Coast sites. This will involve providing NLS
facilities to allow people to create nessages with initial delivery
as hardcopy, etc., with automatic generation of catalog entry and NIC
#. This system has been used locally for about a nonth. Stage 1
(August 2) NIC will be open to the Net conmunity as a whole. Renote

users will cone in directly to the on-line systemand will have on-
line access to the catalog. Users will be trained either at SRl or
at their own sites before coming on. Four to eight concurrent
terminals will be supported. Stage 2 will include file transfer
protocol, on-line delivery of nmessages, renote editing of SRl -Iocated
text. Prior to stage 0, a course will be offered (on June 16, 17)
for UCLA, Rand, SDC, UCSB, Ames, and RADC for the use of Stage O.

The second group of users (after stage 0) will use NIC to do their

own site docunentation
Concepts & Reconmendati ons for Docunentation

The NIC # is a unique "nane" for reference -- it has no other

nmeani ng. O her nunbering schema such as RFC nunbers will eventually
go away. However, the subgroups, such as RFCs, will remain
Appropriate set manipulators will be provided for assisting in
storage and retrieval.

The notion of functional docunents was introduced (see RFC #115).
This is to be a docunment whose purpose is reasonably stable over
time. It can have subdocuments that change nore frequently. A
current list of functional documents includes the N C Catal og,
Directory of People, Resources Notebook, Protocols, and Site
Facilities (one for each site).

The mechani sm of docunmentation is the responsibility of NIC, the
docunent contents are the responsibility of the author. There are
two cases of document revision; replace part of the document and

repl ace the entire docunent. |In general, NIC would |ike the docunent
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to be re-issued inits entirety with a new NIC # rather than issuing
errata. The functional docunents are in |oosel eaf form new pages
can be issued with the sane nunber and a revision date.

Docurments are reproduced and mailed to site |iaisons 24-48 hours
after receipt. They are nailed to station agents on a weekly basis.
When mailing is handled directly by a site, a copy of the docunent
and a distribution I'ist should also be sent to NNC. In the past, NIC
has supplied abstracts of documents for the catal og; N C requests
that the authors include an abstract.

TELNET

The purpose of TELNET is to provide an i medi ate mechani sm for
conmuni cati on between keyboard terminals and serving processes, with
sufficient platformfor |ater expansi on and sophistication

Tom O Sul | i van descri bed TELNET as delineated in RFC #137. (Later in
these NWG neetings, Tomissued RFC #158, a new TELNET protocol.)
After the description, many issues and questions were raised, viz.,
can TELNET expect "recovery" from NCP, 128 vs. 256 character set, DLE
+ 7-bit code vs. high-order bit on, should protocol extend service
beyond what | evel consoles see, human factors, if information is
avai | abl e at second | evel should it be passed to TELNET, TWK-1ike
service from N C, nmil box protocol, etc.

In large part, these issues were raised but not resolved. It was

agreed that an RFC woul d be forthcom ng (RFC #158, published later at
the meetings) followed by a functional document.
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[11. MONDAY AFTERNOON SESSI ON (5/17/71)
FI LE TRANSFER PROTOCOL ( RFC #114)

The file transfer protocol (RFC #114) was described. See also RFC
#133 and RFC #141.

A sinplified version of RFC #114 is being inplenented by M T/ DM and
M T/ MILTICS in order to: 1) allow Dynam ¢ Mdeling access to MITICS
file storage facility and 2) conduct a pilot project to gain
under st andi ng of such protocols.

It was noted that RFC #114 was not sinple enough to inplenent for
Tl Ps.

A group was formed to neet Wednesday norning for nore di scussion and
to exactly define the problens. The group would include
representatives fromUCLA, UCSB, BBN, MT, Rand, SRI, Harvard.

FI LE PROTOCOL STATUS REPORT

UCSB described the status of RFC #122, A Sinple Mnded File System
as an operational program not a proposal. The basic concepts of the
file systemwere described; the design objective was to provide a
sinpl e service quickly.

Currently one 2314 drive and pack is available. At nost four drives
wi Il be nade avail able during the next year. It is also not clear
how | ong space will remain available. The storage is currently free.

Sites that will use the file systemare Mtre, via BBN, UCLA, SR,
and Rayt heon via one of the Boston hosts.

M SCELLANEQUS TOPI CS
Socket s

Socket nane structure was briefly discussed. Relevant RFCs that were
mentioned were 1) RFC #129 whose purpose was to descri be socket
structures enunerated at the February NWG neetings, and 2) RFC #147,
a recently proposed structure.

It was pointed out that there was a definite need to reduce the

socket length from32 to 16 bits (a TIP storage problem regardl ess
of its structure.
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A committee (Bob Metcal fe, Chairnan with Abhay Bhushan and Joe
Wnett) was appointed to produce a report in two weeks. The
conmittee is to address the foll owi ng three issues:

1) is a socket structure needed
2) are nore than 16 bits needed
3) what procedures are recommended for managi ng socket nunbers.

Initial Connection Protoco

Race conditions and tinme out problens were elucidated. See RFC #123,
127, and 151.

A committee (chaired by Jon Postel and including Steve Wlfe, Eric
Harsl em and Arie Shoshani) was appointed to clean up the ICP
speci fication.

Testing and Validation

Sites wishing a renpte partner to exchange NCP, TELNET, and | ogger
protocol s can contact Rand. Rand was to collect status information
bef ore and during these exercises. Information was to be forwarded
to Alex McKenzie to maintain and update status reports. (NOTE A
| ater steering commttee decision reflects on the way in which this
information is gathered, however. Rand is still available for
testing and validation.)
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V. MONDAY EVENI NG SESSI ON (5/17/71)

NOTE: M nutes of this session were kindly prepared by Bob \Wal ker
RADC

OPERATI NG SYSTEMS AND NETWORKS

An attenpt was made to study the ARPA Networks from an academ ¢ point
of view. An anal ogy was drawn on the basis that the ARPA Network
with its hosts and protocols is in a sense an "operating systen and
that a study of what nakes a good operating system m ght hel p define
what nmakes a good ARPA Net wor k.

Professor Art J. Bernstein of Stony Brook gave a presentation
abstracti ng what he considered to be the features of a flexible
operating system the techni ques for obtaining such; and when
appropriate, a discussion of those aspects where a difference in
techniques is required between dealing with an internal operating
system and dealing with a network.

The features of a flexible operating systemwere cited as: (1) a
flexible file structure, (2) a process hierarchy, and (3) an

i nterprocess communi cation facility (I1PC). The termnol ogy and
techni ques described to obtain these three features were essentially
those devel oped for the MITICS system

A file structure capability was defined in ternms of hierarchy of
directories, tree nanes, active file table, hold count, known file
tabl e, and reference nunber.

A process hierarchy was discussed in terns of father-son relationship
and a father-node spawning a son node, creating an entry in the known
file table and assigning resources, all enbodied in the SPAWN
primtive. Inplementation of primtives as tine independent was
stressed as being crucial to Network activity whereas not necessarily
so for an internal operating system This lead into the concept
subcontracting process, where executive type functions are treated on
the sane basis as user processes and as such are swappable. The
"link process" was then described as the interface nechani sm between
two cooperating nachines.

I nt erprocess comuni cation was discussed in terns of channels, status

return and software interrupts. Appropriate prinmtives were defined
in detail as well as control type problens.
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The di scussion then went to file handling and a specification of the
required primtives and thence to directory handling, specification
of related primtives, and the nechanics of directory handling,
specifically the outstanding operation entry table in the executive.

After a short recess, Bob Metcal fe gave a presentation fromthe ARPA
Net wor k point of view with reference to various points of Professor
Bernstein's presentation. He noted the all pervasive tree structure
in Bernstein' s presentation which appears to be nost efficient to

i nternal operating systenms (i.e., file system process hierarchy,
etc.), but that the ARPA Network is not a tree structure but rather a
directed graph and that we should be careful not to inpose tree
structure thinking on a directed graph type situation.

A nunber of questions and problem areas were elicited fromthe group
and |listed on the bl ackboard:

1) How nuch does the operating system need to know about the

Network to get how nuch and vice versa?

2) Degree of transparency to the user?

3) "Optimal" resource allocation on the Network?

4) Autonony versus centralization of control

5) Resiliency.

The group di scussed the need for a commttee on Theory, how it shoul d
function, how often should they neet, requirenents for attendance,
etc. Dave Wil den was nentioned as a possible organizer of a related
effort. Bob Metcalfe agreed to chair such a committee.
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V.  TUESDAY MORNI NG SESSI ON (5/18/71)
DRS WORKI NG GRCUP MEETI NG W TH OPEN ATTENDANCE

The purpose of the Data Reconfiguration Service neeting was to
resol ve several lingering syntax and senmantics issues and also to
recei ve coments and di scuss the DRS with the entire Net comunity.

A brief overview of the DRS (see RFC #138) was given.

Remai ni ng technical issues were resolved. An inplenentation
specification (replacing RFC #138) will be issued soon.

Initial inplenenters and users were polled for schedules and initia
experiments, results are shown bel ow

MT No dates currently provided

U of IlIl. One or two nonths will be required to reformat fromrenote
formats to GOULD printer; also conversion of ARDS to
COWPUTEC stri ngs.

uCsB | npl enentation of service in two nonths; will provide
systemfornms for renote TTY-1ike devices to access UCSB
on-line system

M TRE W1l conpare perfornmance of DRS to current software of
UCSB fil e experinent.

Rand i mpl enent service by Septenber; initial use to specify
UCSB RJE/ RJO and UCLA NETRJS formats for |ocal users.

UCLA will have a conpiler of fornms within one nmonth unless

serious difficulties arise.
DATA MANAGEMENT ON COVPUTER NETWORKS

SDC presented RFC #144 (see al so RFC #146). Arie Shoshani presented
consi derati ons and approaches that can be taken to achi eve data
sharing. The considerations were comon | anguage, sharing of

exi sting data, evolutionary/revolutionary, future and use facility,
further devel oprment, inplenentation, and speed.

Approaches given were:

1) centralized
a) new data only
b) existing data

2) standardized data

3) integrated - conmon | anguages + interfaces
a) interface on different nodes
b) interface on service node
c) Data Reconfiguration Service

4) Unified
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Dick Wnter described the CCA approach. Wth several data conputers
it becones decentralized. Al data computers have identical hardware
and software. Their objective is to dispose and restructure data
throughout the Net to optimze its use, i.e., relocate it close to
where it is used nost heavily. For small files of w de interest
nul ti pl e copi es can be naintai ned.

Dr. Roberts commented that with respect to the Network, no

di stance/ cost relationship exists if data is retrieved nore than one
link away. The reason for putting files in several places is
reliability. He views the CCA approach as a Net-|evel |anguage, thus
the unified approach. Also the natural |anguage approach is suitable
as a research project but not suitable for data managenent for rea
Net experinents.

CCA will present a proposal of data | anguage at the next NWG neeting.
OPEN DI SCUSSI ON ON DATA NMANAGEMENT

This time period was initially allocated to the description of a
particul ar data managenment system being constructed by Mtre. It
becarme, in fact, an open discussion of general principles and

requi rements for data managenent in the Network. The follow ng were
anong the nost recurrent comrents nade.

1. DRS, file protocol, and data managenent should be exami ned in a
conpr ehensi ve way.

2. Important considerations of data managenent are to allow users to
define and restructure files logically, to nove towards
transparency of the Net, and to nove toward natural | anguage.

3. A data managenent system shoul d include functions for define,
access, manipul ate, analyze, store of files. For exanple, the
data conputer doesn’'t do formatting for output (like an RPGQ, it
can take a nunber of conditions and do conditional retrieval but
not RPG

4. A data managenent system coul d be devel oped in stages where a)
the user explicitly noves data around the Net, b) the user
specifies the location but the access is integrated
automatically, c) location is maintained by the service.

5. An area should be defined between file handling and application

speci fic mani pul ation, and the area should be treated in a system
wi de way.
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6. The super file (too large for any one individual to economcally
own) never canme up before but it is reasonable for the Net.
However it is just one use and there still will be need of many
1079 files.

7. Privacy and security criteria should be applied at output rather
than input, which is an argunment for having processing capability
at the location of the file.

8. Dr. Roberts indicated that the things that are inportant are what
things are on the Net, and what things are there to say. The
structure depends on what there is to say. Thus, one should
concentrate on the | anguage and not the structure.

9. The data nmanagenent system can be viewed as having two parts: 1)
the request, 2) the response and format. On the response side
(operand side) there is the taxonomy of data types and a tenplate
of data followed by the data. A tenplate is a string in which
data types or their descriptions are given with know edge of
iteration, recursion, and data types. On the request (operator)
side, tenplates can be used to precisely specify the data to be
retrieved, assum ng the structure of the file is already
speci fi ed.

10. The disposition and request are over structures to the response.

A smal |l group was established to continue discussion on data
management .
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VI. TUESDAY EVENI NG SESSI ON (5/18/71)

TERM NAL | MP
The TIP can either be configured with 1) one host and two phone I|ines
or 2) three phone lines. Interfaces will provide 19.2KB to | owest
TTY speeds for each line. It can handle various termnals and
devi ces.

Normal |y the user speaks through the TIP but a prinmitive | anguage
exists for talking to the TIP. Commands will exist to do the

particul ar protocols such as logger. Oher comands will be present
for termnate on line feed, on character, now, on nth char., at end
of nmessage, i.e., class of things to determnine when nessage is sent.

There is another class to determine echoing. Device rates can be set
up. The serving site can also set up command such as capturing a
printer.

The TIP is currently trying to conply with all second and third | eve
protocol s such as TELNET, file transfer (when defined).

Current plans are that the TIP cannot be rel oaded through the
Net wor k.

When new terminals are added, BBN will supply the TIP routines as
part of the service.

The TIP is intended to be used for RJE, ternminal to process, and
|ater tape to tape. The TIP is intended to be a switch rather than
an operating system under the assunption that power will reside in
term nals and service centers.

The programlimts the bandwidth -- the sumof input and output is
100KB.

Potential for TIP delivery is about one every three weeks after
August. An upper figure for the TIP is $100K; the | easable terns are
$40K/ yr. for three years plus a residual of $5K to own it, with a
two-year mininmum This was designed as an alternate nethod of

pur chase.

" COWMENTS BY DR ROBERTS"
The maj or cost benefit in the near termto getting on the Network
will be to use other physical systens to access new resources. It

wi Il be a number of years before people enter the Network in order to
get rid of machines or to boost CPU usage.
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Regardi ng future Network growth, the University of California has
proposed to enter seven universities into the Network. W should
have the data and program sharing protocols fixed by that tine. ETAC
will be working on the past 10 years weather in 10711 store. NCAR
will be trading tinme (a 6600 and a 7600) with themand with ILLIAC,
use is restricted to weather work. January or February are probable

dates. This will be a third cross country connection through UTAH
per haps (second is via Oraha weather). SC will be added in March or
April '72 for picture processing. England will join about February ’
72. There are other plans to tie in Mexico, France, |srael

Australia, Japan, Hawaii, Canada, etc. that could possibly all happen
in’'72.

Wth regard to operating the Network, ARPA will not operate it
indefinitely. One plan is to have AT&T operate it since they can
legally sell the services; this will not come about soon. A
commer ci al organi zation (not a conmon carrier) can only operate the
Net under Government sponsorship. The current plan is to have BBN
run the Net as a service for the Governnent; this will be settled
within the com ng year.

On the question of resources, setting up contracts with the service
peopl e at each site to get one agent to ship nmoney for various
subcontracts is a basic |legal framework; for ARPA purposes it is
sufficient to have only one connection with each site.

On software devel oprment, the NCP progress has been extrenely poor and
slow. The second iteration should have been defined by now from
experiences with the first. Towards the end of the year a new
protocol should be defined to last for a couple of years. Accounting
and billing protocol should also be defined. The NCP protocol is
getting to be a critical problem-- everyone should be conplete and
consistent with the current protocol by July 1. Wthout it, there
wi Il be serious problems of bringing new people onto the Net. For
exanple, the 14 and the laser store will be on the Net by March or
April of "72 with serious people wanting to use it (80%of its use
will be renmpbte). By early '72 the Net nust be a solid working
entity.

The question of profit making tine-sharing conpanies on the Net
depends on whet her or not AT&T takes over Net operations.

The capital arrangenent for non- ARPA users to be on the Net is as
follows. A federal agency can donate $76K and get a TIP. Non-
federal agencies can pay $36K per year for the TIP for three years
plus the $5K residual to own it. ARPA will not decide casually to
al I ow non-f ederal agencies on.
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Regardi ng software support services, docunentation will be upgraded
so all sites need not keep conplete N C docunentation (except service
sites). In service centers it makes sense to add one or two
personnel to work on net service prograns, work with users, etc., if
needed. Research centers will now have to concern thenselves with
reliability, integrity, and problens of access.

Regardi ng the chargi ng nechanismfor the data conputer, the 10712
store cost one million, plus the cost of the PDP-10; thus 107-4
cents/bit is reasonable for permanent storage. The rate for short
termstorage strips (like two weeks) will be about the sane. |If
mediumtermstorage is needed, a rate will be worked out. ARPA wll
pay for this storage as backup for the sites.

The on-lineness of NICis very inportant for initial use, but we nust
have sonething better than TTY or CRT. The Net is cheaper than the
mails. (Electrostatic hard-copy devices were briefly mentioned).

Regar di ng new devel opnents for Al synbolic processing, a plan hatched
by Alan Kay is to have |ots of processor, lots of core and a big
switch with the capability of serving users in the Net. It is to
provi de | ow cost core space (econonics of processing are not known).
This may beconme associated with some experinental hardware

devel opnent facility since the desire is to be able to build new
architecture in a reasonable anbunt of time. It should be 10 to 100
times faster than the PDP-10 with earliest delivery in ’73.

The speech effort is on the order of three nmillion per year. The
concern nowis to be able to tie together pieces at various sites for
conparative evaluation. The cross-testing can have an inpact on the
researcher, but everybody nust naintain conpatible interfaces.

The climatol ogy programis for predicting future | ong-range climte
of the Wrld that cones about by perturbations. Various sites are

i nvol ved at various levels and it is hard to get these people to big
conputers, to the data bases, and with each other. The Network
provides their total conmmunication path with the 14. Direct and
effective use of the Network can be made w thout nuch nore of an

i nvestment; the Rand/UCSB work is a good exanpl e.
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VI1. WEDNESDAY MORNI NG SESSI ON (5/19/71)

Thi s session began with discussion of file transfer protocol, |ed by
Abhay Bhusan. It was decided that the current file transfer protoco
shoul d be parsed into two pieces -- a data transfer protocol front-
end that could be used for file transfer and other protocols, and the
file mechanismprotocol. This problemwas referred to the conmittee
which net for the renmai nder of the day to specify the data transfer
and file protocols. An RFC will be forth-coning, describing these

pr ot ocol s.

The data nanagenent group net in parallel Wdnesday. An RFC will be
forthcomng on their results.

Heaf ner [ Page 30]



RFC 164 M nut es of Network Working G oup Meeting May 1971

VI11. WEDNESDAY EVENI NG SESSI ON (5/19/71)

The following information was sunmari zed by Steve Crocker.

Conmittees Publ i cation Date Approval Date
| CP - Postel 5/ 27 6/ 3
File Transfer - Bhusan 6/ 7
Data Mgmt. - MKay (7/21)
Socket Struc. - Metcalfe 6/ 22
Telnet - O Sullivan 5/ 19 6/ 10
Theory - Metcalfe
DRS - Heaf ner 6/1
Graphics - Vezza (7/18)

The followi ng inputs were provided to Steve Crocker on inplenmentation
dates of NCP (RFC #107) and TELNET ( RFC #158).

Servi ce Hosts NCP + TELNET

CCN 771

LL/ 67 6/ 15

SRI/NIC (6/18)

M T/ MULTI CS 7/ 1

BBN 10X ?

UCSB/ 75 Up
__Host NCP (RFC #107) TELNET (RFC #158)
UCLA/ S7 6/1 6/ 15
Rand Up 6/ 15
Ut ah Up 6/ 15
U of I11. 7/ 1 7/ 1
Har var d ? ?
M T/ DM 5/ 25 6/ 25

The follow ng inputs were provided to Steve Crocker on schedul es for
current and pendi ng work.

Users Tasks

Mtre dat a managenent in progress

Rayt heon dat a sharing (August)

NBS PDP-11 via | ow speed phone |ine
(July)
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BBN

UCLA

DM MULTI CS/ Har var d

Ames/ 67

LL

U of III.

M scel | aneous | ssues

Al ex McKenzie will
as an experi ment.

Servi ce docunents to be sent to NI C include nornal
you woul d use at the site plus speci al
Read RFC #115 and RFC #118.

renote users.

NWG Or gani zat i on

There is sonme concern over the size of the NWG

generate the NCP functional
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val i dation of resource notebook

(July 15)
data store, retrieval, reduction
(July 1)
graphics, file transfer (July 1)

4 simulator (July 15)
climate with UCSB (nhow)
climte with UCLA (July 1)
DRS ( Sept enber)

SRI/ NI C (August)

LL LISP (?)

TX2 speech data
TX2 data transfer (now)
TSP conpi | er (Sept enber)

renote use (July 1)
link to Paoli (July 1)

docunent

user
conventions (if any)

May 1971

in one nonth

docunent ati on

for

Its functions and

reorgani zati on were discussed.
i medi atel y.
neeting woul d be held in August.

Dr. Roberts and Steve Crocker created a steering comittee to exam ne
More will

this and ot her probl ens.
committee by Steve Crocker,

[ This RFC was put

It was suggested by Steve Crocker that another

at a later

Not hi ng definitive resulted
NG

be said about the steering
dat e.

i nto machi ne readable formfor entry ]

[ into the online RFC archives by Nicholas Barnes 08/ 99 ]
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