Net wor k Wor ki ng Group J. Postel
Request for Comments: 77 UCLA
Nl C 5604 20 Novenber 1970

Net wor k Meeting Report

This is a report on a series of three Network Wrking Goup neetings at
the Fall Joint Computer Conference, Novenber 16, 17 and 18 in Houston
Texas. The nmeeting will be lunped together and ideas nmay or may not be
identified as to their originator. The neetings were chaired by Steve
Crocker.

The neetings began with a listing of topics of concern

1) A site or group should be designated as protocol testers. As NCP' s
are inplenented they should be subjected to conprehensive testing by
an i ndependent group.

2) The Host-Host protocol needs reworking in several areas: error
control, overload conditions, allocation of resources, status
i nformati on, and system crash probl ens.

3) The i medi ate need for specification of TELNET, the third | eve
program whi ch all ows people to pass through their |ocal hosts and use
remote hosts. TELNET nust provide facilities to log in at a distant
site, run prograns, transnit files, and call for help. This call for
help is likely to nean getting a systens programmer at the renote
site "taking control" of the user console.

4) The docunentati on of systens on the network nust become available to
all sites. This is to be done by the NNC with the cooperation of the
other sites. Particularly useful will be on-line docunentation. It
i s suggested that each site have an identical hard copy device (e.g.
aline printer) suitable for reproduci ng docunents.

5) The use of graphics consoles on the network will require a graphics
protocol. People interested in this problemshould wite position
papers on such a protocol. A neeting may be held between the authors
of such papers if sufficient interest devel ops. The papers should be
distributed as N\WG RFC' s before 1 January 71.

6) Sonme sites nust account for use of their conputer resources, thus
there nust be sone network accounting schene. Sites can be
categori zed as Research Centers vs. Service Centers. The Service
centers tend to have big machines, |lots of users, and accounting
probl ens; while the Research Centers tend to have specialized
hardware, a small nunber of users, and no accounting at all
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7) Sone people are interested in the network as an object of study. In
particul ar UCLA- Conputer Science, and BBN wi sh to perform
nmeasurenents on the network. |Is it appropriate to ask the NCP to

keep statistics?
After this opening sone discussion foll owed.

It was generally felt that changes to the protocol should be nmade in
bunches and at about six-nmonth intervals rather than a continuous stream
of small changes. Also that a lead tine of three nonths was not over
optimstic. The proposed change to the | MP-Host protocol to get rid of
mar ki ng was generally approved but it will not be inplenmented for sonme
time since casual changes to the protocol are undesirable. Tom

O Sul l'ivan suggested that perhaps new and ol d protocols could work
together, that is the new protocol would support the old one as well as
provi de better nechani sns where possible. Steve Crocker suggested that
a new protocol mght be devel oped as a private experinmental protoco
between two or three sites.

It was stressed that it is necessary that the network be used to gain
experience, and that we should get teletype-like console use of renote
systenms goi ng before we get too involved in graphics. Perhaps the
graphi cs protocol should be devel oped by a different set of people. The
schedul i ng of a graphics protocol neeting was thus di scouraged, but

papers should still be witten. Strong feelings were expressed in
favour of first devel oping use of renote subsystens and file
transm ssion instead of worrying about graphics at this stage. It was

suggest ed that devel opnent of protocols at the higher Ievels be driven
by applications.

Docunentation will be a nmajor concern for network users. Several people
mentioned that users at their sites have al ready begun to inquire about
the network. As Eric Harslemput it "Wat does the ARPA Network have to
offer?" Some sites (Miultics, SRI) keep system docunentation on-Iine.

It was suggested that the trillion bit store be used to keep on-line
docunentation of all systens.

At this point Doug Engel bart gave a presentation on the Network
Information Center (NIC). The goals or services of N C have not been
wel I defined by anyone and have been left up to NNC to define. N C has
deci ded that one urgent task is to nake information about the network
and the host systens on the network available to users of the network.
Doug has found that sone people feel threatened by the revel ation of
their docunentation i nadequacy. Doug’'s project at SRI has built up a
systemthat allows the user to create catalogs and indices into a
collection of information. The system has a nmaster catalog of all
information files. Each user may have a nunmber of private (or shared)
catal ogs. The system provi des a neans of exam ning on-line the catal ogs

J. Postel [ Page 2]



RFC 77 Net wor k Meeting Report 20 Novenber 1970

and anending them The system al so provides a neans to exam ne any
information file which happens to be on-line and for creating new
information files on-1ine.

Several problens will delay the NIC from com ng on the network. One of
these is the switch fromthe XDS-940 to the PDP-10 (TENEX). The switch
i s being made because the 940 systemis inadequate to handle the
anticipated load. At first it was planned to offer service on the 940
and switch to the 10 when it came up, but too nuch effort would be
required for a very small payoff.

Doug expl ai ned the working of the Network Di al oge System At each site
there is a comuni cation agent and a technical liaison officer. The
agents will be trained by NNC to use the facilities of NNC to get

i nformati on about the Network and other sites. The agents will acquire
from N C docunents of interest to users at the local site, be able to
contact NIC at a toll free nunber, and should have an on-1line consol e
into the network (and therefore NIC). Thus the Network Di al oge System
is a network of people (the agents).

Steve Crocker then brought us up to date on the status of the network.
He drew a picture of what is connected and what is proposed. He

di scussed the |l evel of inplementation at various sites. Eric Harslem
nmentioned that RAND and UCSB had conducted tests of their NCP

i mpl enentations |ast week (10 Nov 70) and that things worked well.

Frank Heart announced that BBN was pl anni ng the devel opnent of a
"Terminal" IMP. The Terminal | MP would support sone |arge nunber of a
wi de range of consoles as well as provide the normal | M functions.

At this point we broke and schedul ed to reconvene Tuesday norni ng.

The Tuesday neeting started with Doug giving another pass at expl aining
the SRI systemat a nore detailed level. The basic thing to deal wth
is the collection. The user can query over the collection or over sub
collections. The user can obtain bibliographic references of three
kinds: a) full references, b) first line, c¢) author indexed.
Information files of the collection may be on-line, in tape libraries,
or only in hard copy. It is suggested that nmuch data could be kept at
other network sites, for exanple the trillion bit store and before that
perhaps on disk at UCSB. |If files are kept at other sites then the
system nust be able to retrieve themautomatically when they are
requested. The subsystemto be used is called TODAS. TODAS is an
evol vi ng program and the docunentation of TODAS is inadequate. In
TODAS, file are organized hierarchically, each paragraph is numnbered
and it is possible to do context analysis on the text.
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Doug then nentioned sone things about the console interaction. This
rai sed a question about half vs. full duplex and line oriented vs.
character oriented systems. The remai nder of the neeting revol ved
around this issue.

| shall try to define the terns as | understand them for purpose of
clarity in the following. Half duplex is the situation where the
consol e, a peripheral processor or sone very |low |l evel software, echos
the character entered. The console can not be used to input data while
output is in progress. Full duplex is the situation where the character
typed is echoed by software, and i nput can be done at the sane tinme as
output. In line oriented systens the user enters a conplete line

term nated by an extra sensitive and of |ine character (e.g. carriage
return). O ten the keyboard is then |l ocked until after the next output.
In character oriented systens each character the user enters is
interpreted by software before it is echoed and the echo may be
different fromthe character entered. |In particular after a few
character the software nmay guess what the user wants and conplete the
line for him The following chart will be used for clarity.

| Half Duplex | Ful I Dupl ex
| |
| |
Char act er | |
Oriented | typel | type2
| |
| |
. | |
Li ne |
Oiented | type3 | typed
| |
| |

It was discovered that nmany people don't really know where their own
systens fit in this chart and are very vague about what it neans to
interact with a systemin a different than their own. Doug stated that
NI C has a systemof type 2 but would try to provide service to all types
of systens. The followi ng table shows systenms with their interaction
type and categorization as to Research vs. Service Center

J. Postel [ Page 4]



RFC 77 Net wor k Meeting Report 20 Novenber 1970

System Interaction Type Cat egori zati on
UCLA - Sigma-7 2 - char, full Resear ch

UCLA - 360/91 3 - line, half Servi ce

MT - Miltics 3 - line, half Servi ce

SDC 3 - line, half ?

RAND 3or 4-1line, ? ?

SR 2 - char, full ?

Al Vezza promised to study this problemand to circulate his results as
an N\WEZ RFC. It was pointed out that line oriented systens usually all ow
line editing of the form"delete |ast character" (back space) and
"delete line", however this feature does not alter their classification
as to interaction type. Concern arose over what do line oriented
systens expect to receive fromthe network for a connection acting as
console input to a subsystem Steve Crocker made the suggestion that
when using a line oriented systemtransnission be in lines. Mre
precisely that transm ssion be in strings of the follow ng form

nclc2...cn
where 1 <= n <= 120 (n is eight bits)
and if ci is an "end of line" character then i = n

Thi s suggestion was not inmmediately accepted and some di scussion took
pl ace regarding the significance of Host-Inp-Host nmessage boundari es.
Doug brought up file transm ssion and the problem of finding the end of
the file, which provoked nore discussion. At this point the neeting
broke up with a third session scheduled for 8:00 p.m Wdnesday eveni ng.

The Wednesday neeting began with the suggestion that at future xJCC s
there be an official ARPA Network hotel with a block of rooms on one
floor and a nearby neeting roomfor networkers. This suggestion was
favored by all.

Steve Crocker asked how people felt about these neetings. The genera
feeling was that the neetings were very useful and should occur about 3
mont hs apart. Al Vezza pointed out that neetings this size (15 - 30
peopl e) are good for bringing up problenms but not for putting them down.
Steve proposed that 3 or 4 people be designated to solve particul ar
problens. Al responded that 3 people can't legislate. That any such
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solution nust be considered in the same way as a proposal by an
i ndi vi dual

Steve persuaded Peggy Karp to act as NWE RFC editor. This is a job
i ndependent of catal oging RFC s or assigning nunbers (functions now
perfornmed by NIC). The RFC editor will only categorize RFC as "hot
i ssues", current, out of date, or superseded.

The subj ect of Logger protocol -- that is, howto get the first
connection -- needs to be officially defined. NWY RFC #66 suggests one
way. Eric Harslemw |l revise this and send it out as proposed officia
protocol. Ed Myer will also send out a proposal

Steve then opened up discussion of the topics of the previous neeting by
suggesting we tal k about the follow ng: Message boundaries, half duplex

vs. ull duplex, line oriented vs. character oriented, file
transm ssion, byte counts in nessages, byte sizes and transactiona
units. It was proposed that transactions on the command link (i.e.

between NCP's) be always in nultiples of eight bits. This nean that the
length field in the ECO ERP, and ERR conmands will always have three

| ow order zeroes. This was approved. Steve then proposed that
connections could be established with a declared byte size and a maxi nrum
record length in bytes. Transactional units on this type of connection
woul d be of the form

nclc2c3... cn
where 0 <= n <= max record |l ength
if n=0then the transactional unit acts |ike a semaphore. Steve
suggested that we should ook into the theory of infornmation exchange,

particularly along the lines of Richard Kaline (NWY RFC #60). Perhaps
for each information unit sent there should be sonme status response.

The next question was on file transmssion. In particular, how do you
find the end? Frank Heart suggested that with each portion there be a
flag indicating "this is not the end" until in the |last portion the flag
is switched to indicate "this is the end'. Eric Harslem suggested that

each portion should have an "opcode" field, a length field, and the text
which is length bits (bytes?) long. This appears to be like the data
types proposed at the Lincoln Lab neeting |ast spring. Ed Myer proposed
that two connections be used, one for the file transmni ssion and the
other to control it. The file control connection would specify the data
connection and indicate that transm ssion as about to start. After the
sender had conpleted the file transm ssion he would send on the file
control link the total nunber of bits sent. The receiver would then
know how many bits to receive and exactly where the end of the file
shoul d be. Bob Metcal fe was concerned that sone of the proposals m xed
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control information with data and felt that perhaps this mxing should
be avoi ded.

Steve asked if anybody coul d suggest an advisor we night tal k about
these problems. Bob Metcal fe suggested Anatol Holt. Bob Sundberg
suggested George Mealy. FEric Harslem and Peggy Karp suggested that
peopl e who worked on the CO N System ni ght be hel pful. Frank Heart
suggested that no one has sol ved t hese probl ens.

Steve proposed that Service Centers offer line oriented interaction with
no echoing of the input. Any sinple editing (e.g. back space) would be
done at the using site. Ed Meyer suggested that there be officia
protocols for both line oriented and character oriented interaction
Steve promsed to wite a NW& RFC clarifying the issues and |aying out
the argunents on full transactions, byte counts, and accumrul ati ng data
on the receive side

It was felt that these were hard problens that needed nore thought.
Thus the neeting was adjourned with the request that people circulate
any ideas or proposals as N\WG RFC's. Ed Myer took notes and agreed to
al so prepare a N\WG RFC summari zi ng t hese neeti ngs.
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