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NOTES ON THE NETWORK WORKI NG GROUP MEETI NG
Wednesday Eveni ng, February 17

M ke Sher opened by wel coming the group to Urbana and briefly
indicated that ILLIAC IV was expected to be running this sumrer. The
ILLIAC IV Project has been split into two projects; one on basic
system hardware and software, and the other on applications. Their
IMP is not yet connected to their PDP-11.

Steve Crocker asked for topics to be discussed at this neeting; these
are indicated bel ow.

Peggy Karp of Mtre has been summarizing the old RFC s. She has a
list of about 30 topics and is summarizing their present status. She
expects to finish around the end of February. See RFC #100,

NI C(5761). It was suggested that soneone wite an RFC indicating
whi ch ones are obsolete. It was al so suggested that the Network
Information Center (NIC) help sites in organizing their hardcopy
mat eri al

There then foll owed brief discussions of experiences in using the
Networ k. John Melvin (SRI-ARC) sunmarized SRI’s experience in using
the UWah PDP-10 to help in SRI's transfer froman XDS 940 to a PDP-
10. In April-May 1970 it was clear that SRI was headed toward a
PDP-10 in order to have the capacity and reliability to fulfill their
role as the Network Information Center. They had had sone previous
experience in connecting with Uah, and so it seened logical to try
to use the Utah 10 to aid the transfer

In June use of the Network began. SRl uses higher |evel |anguages
extensively, so the first task was to transfer the conpiler-
conpiler Tree Meta. Source code was generated on the 940 to run
on the PDP-10. Binaries were then transnitted to Utah and run and
debugged. Patches were perforned where possible, and source
changes accunul ated. A new source and binaries would then be nade
periodically.
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Once Tree Meta was running, a new high level |anguage (called L-
10) for programm ng the On-Line System (NLS) was inplenmented in
the sanme way. When L-10 was running the core device independent
parts of NLS were rewitten and debugged. NLS was conpletely
reorgani zed during the transfer

At the SRI and Utah ends a control programallowi ng three users to
connect to Utah was witten, which ran as a user process and

al | oned character interaction and files to be transmtted. The
schene worked well and nuch useful work was acconplished in the
Jul y- - Decenber period with some people on 4-5 hours per day. The
voi ce |ink was used when sonething would go wong in trying to
determi ne where the problemexisted and to reset. At tinmes they
woul d go 2 weeks with no problems. SRl has an I MP interface

di agnostic which ran as a T/ S process.

General |l y, echoing was handl ed at the SRI end. DDT was used at
Utah end. Round trip character delays of 4 seconds were not
uncomon, and at certain points delays of 8 or 10 minutes were
experienced. These delays were the result of the inplenentation
used which involved nultiple processes at each end, each to be
schedul ed. U ah was heavily | oaded at 2:00 PM and the SRl people
took to running at night and on weekends.

When the SRI PDP-10 cane in in Decenber, use of the Network
sl owed.

Users woul d have liked a nore constant response tine instead of
the widely varying one so that their work habits could adapt to it
even if it was slow.

Gerry Cole reported on sone results of measurenents made during the
SRl - Ut ah work. Measurenents were also made at SRl to help in
interpreting the data obtained by UCLA. Gerry wote a paper

sunmari zing these statistics which is available fromhimcare of SDC

Gerry requested that when people are set up to use the Network,
they informhimso that he can gather statistics. UCLA wll
eventual |y have a programto scan the Network for utilization, but
if people could tell himwhen they were going to use the Network,
it would be easier to neasure neaningful things and interpret the
data froma know edge of type of usage

Bob Kahn indicated that BBNis interested in the Statistics on
overall flowto see if the Network is configured properly. Gerry
said that UCLA is interested in the statistics for Network nodeling
studi es. Measurenents are taken by renote control by use of a
feature designed into the IM” s by BBN for such a function
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JimWite of UCSB said that UCSB and RAND had begun to experinent in
use of the Network for the climte study at RAND. The UCSB NCP has
been up the last 3 or 4 weeks during the day. A docunent, N C (5480)
is available in the NIC collection describing it. UCSB is also using
their NCP for local interprocess comruni cati on experinments. RAND is
using the Renote Job Entry facility of the UCSB 360-75. They are
using UCSB to check out their NCP. Now that UCSB is running their
NCP during normal usage hours, they have uncovered some bugs in their
hardware interface to their IMP. The software at both UCSB and RAND
seens to be working. Typical jobs being sent back and forth are just
test jobs of a few source statenments. The UCSB NCP i s about 39K
bytes and runs in a 60K byte partition. Users access it through
assenbly | anguage, Fortran or PL/I calls.

Steve Crocker now returned to the discussion of the agenda for the
nmeeting and | onger range organi zation of the NWG  Steve felt that
Worki ng comrittees on various topics were required as the open
meeting was good for bringing up problens, general discussion and
education, but was too large to prepare detail ed specifications on
various topics.
The following topics requiring work were |isted:

1. Graphics

2. Data Transformation Languages

3. Host-Host Protocol -- |ong range study

4. Host-Host Protocol -- Short term maintenance and nodifications

5. Accounting

6. Logger Protocol

7. Typewiter connection protocol

8. Document ation

9. Data Managenent
In #1 Al Vezza of MT is organizing an NWG neeting in graphics April
25-27 whi ch can acconmmmpdate 31 people. People desiring to cone
shoul d prepare for their institution a working paper. Al sees three

cl asses of problens:

i) two hosts, each with conmputing and graphics facilities,
wanting to use special facilities at the other
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ii) one host with graphic facilities but no number crunching
facilities wanting to use conputing capabilities of a second host

iii) a node with a graphic term nal not having picture processing
or conputing capability desiring to obtain these from other nodes.

Wth respect to #2 John Heafner of RAND indicated RAND wants to
provi de data rearrangenent services of the type indicated in RFC #83,
NI C (5621). Mre on this topic bel ow
Wth respect to #3 a group under A. N Habermann of CMJ has been
fornmed to | ook at the Host-Host protocol. Toward the end of March
they are planning a paper discussing their ideas. The group consists
of :

A. N. Habermann, CMJ

G B. Hansen, CWJ

w wilf, CwvJ

R Chen, CMJ

R Kalin, Lincoln Lab

The group wel comes suggestions of topics.

Wth respect to #4 a group is to be set up to eval uate present

protocol and produce needed changes to the protocol. The group is to
be conservative and produce only changes needed to sol ve known

probl enms and | eave esthetic changes until |ater

Wth respect to the other problens discussion was put off until later
(see bel ow).

Two people interested in the Network who were observers at the
meeting spoke briefly.

C. D. (Terry) Shepard of the Conmputer Comunication Task Force,
Canadi an Governnent, outlined the goals of his group. These goals
are:

1) establish a plan to l'ink up various Canadi an conputers and
establish a network

2) devel op what the needs of Canada are for such a network
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3) see that the benefits of such a network are distributed
t hr oughout Canada

4) prevent control of conputing in Canada frombeing totally
dependent on foreign sources.

5) see that critical conmputer facilities exist in Canada.

Doug McKay of |IBMthen described briefly a network project started
in |BMabout 2 years ago. Basic network is conpleted. Users are
coming on. The network is to be used heavily to send files back
and forth for programupdating. IBMis trying to | ook at the
network as a multiprocessor nachine. They are trying to handle
all 1BM system possi bly het erogeneous such as 360's, 370's, CP’
67, the 91, a 44, and a NYU CDC 6600.

There is another project linking TSS systens using a 91 for renote
job entry. [IBMhas taken a centralized control point of view
usi ng one central machine for control and flow distribution. They
are not entirely happy with this approach and are noving toward a
nmore decentralized approach |ike the ARPA Network. |BM presently
has about 14 people involved in the project.

Thur sday norni ng, February 18
Thursday norning started with the various sites reporting their
status. Alex MKenzie of BBN prepared a status formlater in the day
which was filled out by the representatives of the sites Thursday
evening. BBN and NNC will prepare a procedure for keeping this
information at the sites and up to date.
STATUS

BBN, TENEX PRQIECT: Final stage of incorporating NCP in TENEX. A

connection was attenpted to U ah, but sone bugs were found. The NCP

treats the network as a file in a way integral with other types of

files. The NCP includes a teletype interface. They hope to

incorporate the NCP in SRI'S TENEX system by the end of the nonth.

BBN, NETWORK GROUP: reported that they were working on three areas
1. Inproving the current network

2. Working on a 316 version of the IMP and as a Terminal Interface
Processor (Tl MP)

3. Accounting
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There are currently 15 | MPs connected to the network. A new software
systemw th nminor changes is expected by March

The TIMP uses the 316. A hardware design exists, but they are stil
defining the software. A TIMP can handle up to 64 variabl e speed
term nals both sync and assync. The first machine is to go to MTRE
i n Septenber.

BBN enphasi zed that there are 3 products: a 516 IMP, a 316 | MP, and
a 316 TIMP. The 316 IMP is | ess expensive than the 516 I MP and can
connect to one host. BBN is not planning at the nonent to exchange
316 | MPs for 516 IMPs. The two are plug-plug conpati bl e.

SDC. I n the debug phase for their NCP and expect it up in 4 to 6
weeks. Maybe by 8 weeks their T/S available for network use. Their
T/S is a 360/65 running the ADEPT system

CASE WESTERN RESERVE UNI VERSI TY: The | MP has been connected for
about one nmonth, but as yet have no NCP. They are planning to use
the NCP i nmpl enented at Harvard. Case has a PDP-10/50 system They
expect to be up in tw to three nonths.

HARVARD: Harvard has a PDP-1 and PDP-10 connected to the | MP. The
NCP for the 10 is in final debugging. The PDP-1 is for refreshing
di splays. The PDP-10 is for linguistic research and students.
Expect to be up in one to two nonths.

SRI-ARC. SRl has been in the final stage of conversion froman XDS
940 to a PDP-10. They plan to use the BBN TENEX NCP and shoul d be up
in three or four weeks.

M T DYNAM C MODELI NG - PDP-10: They expect an NCP to be working by
Mar ch.

MT MITICS: They are connected to the | MP and expect their NCP to
be in the final debug stage in four weeks. As Miltics is a service
machi ne, they don’t have unlinited access and nmust perform checkout
at off hours. They expect to offer regular service to the network in
three or four nonths.

UTAH.  PDP-10/50 probably going to be running TENEX in the fall.

Their NCP is being witten in a higher |evel |anguage (Euler run
interpretively) and are debugging in conjunction with BBN. They have
connected to and | ogged into thensel ves and expect a debugged version
within a nonth.
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LI NCOLN LABCRATCRY, TX-2: They are testing the IMP interface, found
errors in Lincoln hardware. Currently, no data errors, but have
errors with message IDs. They expect their NCP with | ogger to be up
by April 15. They indicated that for testing purposes, they would
like to bring up their I MP without being open to network traffic.
BBN says that there is a way to echo to yourself w thout being open
to the network (contact BBN for details).

LI NCOLN LABORATORY, 360/97: Running CP/CM5. The IMP interface was
conpleted last nmonth. The NCP and Logger are working. They are

pl anning to put up the NCP as a regular service in April. On request
experinments with themcan be run sooner

UCSB: Has had their NCP since Cctober. The NCP runs as independent
batch job. They plan to provide service to their On-Line System (a
manual is in the NIC collection at each site NIC (5480). They plan
to be on the air norning to evening on a regular basis. There are
some interface bugs as indicated earlier

RAND: 360/65. Their NCP is a user process and can be resident. It
requires 8K bytes and does not have a | ogger

UCLA, Sigma-7: Their NCP is in final debugging. They expect to be
up by March 1 with NCP, |ogger, and typewiter connection program

COVPUTER CORPORATI ON OF AMERICA (CCA): Has just started a project to
create a node for the 10-12 bit |aser store. They are going to use a
PDP-10 as a front end. They are devel oping a | anguage for data
mani pul ation. The store will also be connected to the B-6500-1LLIAC
IV. They are planning data conpression as part of their |anguage to
ease the problenms in use of the network’s 50 kilobit line. They are
concentrating on security and privacy neasures. Initial enphasis
will be on shared files. Installation is planned during 1972.

The following projects did not have representatives at the neeting.
Steve Crocker reported on their status.

CMJ:  PDP-10/50: Their IMP is connected, and they are planning to
use the Harvard NCP

SRI - Al PRQJIECT: PDP10. They are planning to run TENEX in the
fall

STANFORD- Al:  They are not connected yet, but expect to be on by
sumrer .
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The above conpleted the review of status. Steve Crocker then
indicated that the old N\WG mailing list was no | onger to be used and
that the Iist maintained by the NIC (5731,) was the one to be used or
that the NIC woul d handl e distribution by sending things through your
station agent to them |If your station agent or |iaison person
shoul d change, please |et the NI C know i mredi at el y.

HOST- HOST LOGGER PROTOCOL DI SCUSSI ON: Tom Ski nner of Miltics opened
the di scussion of the | ogger by indicating that they wanted at | east
an interimprotocol so that use of the network could get started
They had handed out RFC #98 NI C(5744), containing their ideas
Wednesday night. SRI-ARC had a simlar docunent, RFC #97, N C
(5740), handed out Wednesday night also. Miltics recommended the
revi sed | ogger protocol of RFC #80, N C (5608).

Sone di scussion on the relative nerits of the | ogger protocol of
RFC #66, N C (5409), versus RFC #80 was given. The protocol of
#80 had sone potential problens due to assunptions which nust be
made after the initial contact was established.

The result of the discussion was that the | ogger protocol of RFC
#66 was adopted with the correction that the allocate conmmands
were to be issued after the connection was established.

There seened to be a need for an official docunent to be issued
with the correct |ogger specification given.

Tom al so recommended that initial communication to the | ogger be
in 7-bit ASCIlI in a 8-bit field. There was some discussion as to
whet her the eighth bit should be a 0 or a 1. It was finally
decided that it should be a 0.

Steve then listed sone known probl ens or questions about the
host - host pr ot ocol

1) Echo

2) Message Type

3) Interrupts

4) Mar ki ng- Paddi ng

5) Half Duplex vs. Full Duplex communication during the
est abli shing of a socket.
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Wth regard to marking the foll owi ng choices existed
a) |eave al one

b) separate the heading and data into two nessages
c) have nessage by multiples of 72 bits

Wth regard to interrupts (INS, INR), there was a synchronization
problemwith regard to nessage transnission. That is, a nessage
could be sent and then an interrupt issued. The interrupt could
arrive before the nessage, in the middle of the nessage. Sone way
of marking the point in the data streamwhere an interrupt was
sent is needed.

A subgroup was appointed to consider the above Host-Host problens.
Shortly, they would issue an RFC with nodifications to the Host - Host
protocol, then collect coments and then issue an official revision.
Peopl e with suggestions should contact the committee. The committee
woul d al so be contacting the sites. The conmmittee is:

S. Crocker, UCLA (Chairnman)

R Tom i nson, BBN

T. Barkal ow, Lincoln Lab

G Gossman, University of Illinois
J. VWhite, UCSB

R Bressler, MT, Project MAC

The di scussion then returned to problens of typewiter access to the

net

work. The problens are presented in RFC #97, NI C (5740). Sone

are:

Wat son

a) Character set
b) End of Line
c) Interrupts

d) Message Format

e) Half Duplex, Full Duplex
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These problens were given to a conmittee on typewiter connection
protocol for solution:

Tom O Sul | i van, Raytheon (Chairnan)
Ed Meyer, M T-MAC

John Melvin, SRI-ARC

Bob Long, SDC

Bob Metcal fe, Harvard

W1 Crow her, BBN

This committee will cone up quickly (within a week) with an interim
protocol and within several weeks a | onger term protocol

Thur sday afternoon, February 18

Thur sday afternoon was open to a presentation by the University of
Illinois on the ILLIAC IV and a denonstration of the Plato project.
The initial test in Novenber of the transmission lines to the ILLIAC
IV processors indicated no timng problens. The ILLIAC |V hardware
isto be up the fall as is the software. The systemw Il be |ocated
in California at NASA Anes Research Center. The connection to the
network fromthe University of Illinois will be a PDP-11 with storage
CRTs, 2400 baud character CRTs, typewriters attached. It wll have a
Gould Clevite printer, DECtapes and snall disc. The B6500 at the
University will also be connected to the Network.

Thur sday eveni ng, February 18

The initial topic was a discussion of status and plans for the
Network Information Center. Dick Watson of SRI reviewed the present
off-line system consisting of a Station Agent and Network Liai son
person. The function of the Station Agent is to aid in the use of
the NIC services. The function of the Network Liaison person is to
be a point of contact for technical questions about his site which
may be asked by people at other sites, and to see that the
appropri ate people see relevant docunents and i nformati on received by
the site. |If the network is really going to develop the feeling of a
community, people need to be aware of what people are doing and
thinking at the various sites. Therefore, people were encouraged to
send reports, nenpos, notes, records of conversations of genera
interest through the NIC. Any kind of information can be sent
through the NIC fromfornal reports to informal handwitten notes.

In order to encourage people to send out initial thoughts and ideas
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as well as those having had much thought, the question was raised as
to whet her of not there should be titles for different classes of
docunents which would help to nake clear the level of informality or
formality of the conmunicati on.

There did not seemto be a need for such an arrangenment. The
question of privacy and security was then raised. There was sone
feeling among a few people that if letters or records of
conversations were entered in the NIC collection that there m ght
be conpromi se of sone privacy. The NIC was asked if it would
check all parties involved in such a communication before entering
it inthe collection. Dick felt that given NIC s resources, it
woul d be better if the parties involved gave their approval before
giving the letter or other comunication to the N C

The initial online services to be provided by the NIC are access
to a typewiter version of the SRl -ARC On-Line system (NLS)

provi sion of a nessage service, access to the NIC catal og and
probably files of site status, network personnel, etc. Services
will be provided later to aid station agents in conmunities at
their sites. At the principal investigators neeting there seened
to be considerable interest in having NIC obtain a collection of
ARPA project reports and working papers. To handl e storage from
such an expanded col |l ection, user of microfilmseened inportant.
There are nunber of problens with use of microfilm such as a
single or limted nunber of readers and need for hardcopy
facilities. The NNCwll be |ooking into these problens and begin
experinmenting with use of mcrofilmmateri al

The NIC is experinenting with renote access to NLS using an | MLAC
termnal. Considerable interest in graphic access to NI C was
indicated. The NI C feels graphic access is not an i nmedi ate high
priority requirement, but will as soon as possible provide
specifications to those sites with programm ng resources waiting
to experiment with graphic access.

St eve Crocker brought up the probl em of how people are to gain
access and learn to use service facilities at various sites. The
question of what additional information needed to be included with
or appended to user docunentation to use service facilities over
the network was di scussed. The question of what material should
be in hardcopy, and what online was raised. The NNC will study
these problenms and produce a set of reconmended procedures for
handl i ng user manuals, and a list of information needed to enable
net wor k access.
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Fri

Di ck Watson indicated that users of the NIC woul d feel nost
confortable using typewiter termnals running at 30 char/sec and
havi ng upper and | ower case graphics, although service would be
available for slower terminals and ternminals with single-case
graphics. RFC #97, NIC (5740), described an initial protocol for
connection to the NIC. As a result of the formation of a
committee to produce a standard typewiter connection protocol,

the protocol of RFC #97 will be nodified to conformto an interim
prot ocol suggested by that commttee. A new RFC will be issued
shortly with the interimprotocol. Since the neeting the

typewiter connection protocol commttee has decided not to issue
an interimprotocol.

The di scussion turned to file transfer between sites by nanme and

wi t hout users being required to log into each site involved in the
transfer. Gary Grossman of the University of Illinois will produce
an initial RFC on this subject.

day norning, February 19

There are several aspects of Data Managenent associated with the
network. The follow ng aspects and the people responsible for them
wer e indi cat ed:

Data Machi ne 10712 bit store

Dat a Managenent Language

The Form Machi ne

ILLIAC IV Informati on Managenent System

InterimFile System

File Transfer Protocol
The Data Machine is Conputer Corporation of Anerica’s responsibility,
but cl ose coordination with the ILLIAC IV Informati on Managenent
System and network efforts toward a Data Managenment Language is
required.
The work on a Data Managenent Language is to be coordi nated by J.
Madden of University of Illinois, Bob Metcal fe of Harvard, J. Heafner
of RAND, Jim Wite of UCSB, and Doug MKay of |BM
John Heafner indicated that he plans to inplenent his plans for the

Form Machi ne, RFC #83, NI C (5609) UCSB, Multics, and Lincoln Lab al so
indicated that they are interested in getting a version running.
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A number of sites, UCLA, SR, RAND, University of Illinois, Raytheon,
M TRE, indicated interest in the range 1-3 nonths in storing files on
UCSB 360/ 75 disc packs. JimWite said he would produce a system
within the next 4-6 weeks to allow network users to store files at
UCSB.

The problens of file transfer by nane between host systens was again
raised and G Gossman of University of Illinois indicated he woul d
start a dialog on the subject by producing an RFC

The question of user nanmes and the neaning of user IDs in socket
nunbers was rai sed. At present socket nunbers have no structure, but
several people felt that for accounting, file transfer, and

i nterprocess conmuni cati on some structure was probably valuable. A
committee consisting of:

J. Heafner, RAND (chairnman)
E. Meyer, MT-Miltics
G Gossman, University of Illinois

wi Il produce an RFC stating the issues behind alternate proposals for
socket nunber structures.

UCLA indicated it wanted a |link nunber in the experinental range of
I'ink nunbers for use in measurenents experinments with the network
Li nk nunber 223 was assigned to this function. (Link 223 was |ater
di scovered to be assigned. Link 191 was chosen instead. See RFC
#104, NI C (5768,).

The probl em of accounting was rai sed as a number of machine or
systens on the network will provide service functions. The present
service facilities being the 360/91 at UCLA, the 360/75 at UCSB, the
NIC at SRI, Miultics at MT, the ILLIAC IV, the 360/67 at Lincoln Lab,
and the Data Machine. The advanced Host-Host protocol study
committee is |ooking at the accounting problem There was bri ef
menti on made of a network banking system Bob Kahn of BBN indicated
that he would start a dialog on the subject of accounting by
produci ng a paper putting down the issues as he sees them

The question was then rai sed about handling of admnistrative
procedures such as obtaining accounting nunmbers on foreign systens.
Di ck Watson said he would | ook into this problemand see how the NIC
can help in its solution.
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The final question to be considered was the frequency and utility of
these NWG neetings. The general consensus was that this had been a
useful neeting, but that nore preparation on specific topics to be
di scussed at the neeting should be done ahead of tine. People who
want to bring up topics at the neeting were asked to distribute
position or introductory papers about a nonth ahead of the next
meeting, if possible. Peggy Karp will handle trying to obtain a

bl ock of roons for the NWG during the Spring Joint. She will send
out a request for reservations to the sites soon

[ This RFC was put into nmachi ne readable formfor entry]
[into the online RFC archives by Kelly Tardif, Viagliie 10/99]
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