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1.46.1 INTERNET Meeting Motes
1% August 1977

Editors Hemarks

Here are some notes from the Internet meeting held at 1SI on 15 August
18977, The notes are incomplete, and remarks attributed to individuals
may be in error,

Agienda

Opening Hemarks - (anny Cohen

Mooting Objectives - Vint Corf

Current Internet Plans - Vint Cerf

lssues in Internetting - Andrew Hinchley & Chris Bennett
Gateway Monitoring - Bob bBressler

international Standards = Yint Cerf

Ko 75 Gatleway Interface Experiment - Peter Kirstein
Tupe of Service lssues - Danny Cohen

Internet Mail Service - Steve Crocker

Urap Up - Vint Cerf

Future Meetings - Vint Cerf

Opening Hemarks - Danng Cohen
Cohen discussed the agenda and the rules of the meeting, Danny is
mocerator and can recognize people to speak or cut people of f 0f
Mecessary.
Mecting Objectives - Vint Cerf
Cerf presented the follouwing meeting objectives:
Revieuw the current internet plans
Raise and discuss internet research issues
Compose a list of objectives of internet research

Frepare a prioritized list of internet tasks
Prepare a prioriltized list of internet experimnents
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Current Internet Plans - Yint Cerf
Corf reviewed the current (FY 78) Internet Plan:
TCP Developuent

LICLA - 36R/9]

MIT - lultics

DO - Tenex, Tops 28, Unix
SHI = LSI-11

NIIRE = NORD-10

LicL - POP-9 (7}

MNetuork Developnent
Bibin = ARPANET (gateway routing, flow control, broadcasting
MITALCS - LCSNET, CHADSNET
Collins & BON - Packet Radio Netuwork Broadcasting
MIT/CE - Theory (spanning trees...)

Gateuways

B = Packet Hadio / ARPANET

LM - Packet Satellite / ARPANET

LU - ARPPANET / RCCNET

FH - Galewsy Control Center

HEHOK - Packel Radio / Ethernet

M1 - ARIPANET / LCSHET (s)

LICL - EPSS / ARPANET

LICL - EPSS / Packet Satellite

LICL - XK.25 Net Issues

FAEA - Galevay flow eontrol, routing, reporting, checks and

balances, elc.

ucta - Internet performance modelling and analysis, gatewauy flou
and eongestion control

NIT/EE - Helibiliiy of internetuorking, alternate routing

151 - Fast netuwork deployment, addressing, authentication
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Internet Merformance Heasurement

UCLA - Internct HMeasurement Center
UCL - Internet Gateway traffic generation and performance

mec a1 SUE enmen b
Internet Seorvices

IS1 - Internet Hail

Mrotocol UDevelopment

IS5 - Internct Tupes of Service (105)

IS] - Conferencing, multi-connection synchronization

LL - Packet Satellite / internet speech [NDRE, UCL, LL, ©BN,
LPCMs)

SHI = lwpact of 105 on Packet Radio

151 = Protocol NModelling and Testing/Evaluation Suystom

Cerf: We need a specification for a gateway so that other
inplenentations will come out the same.

Cerf revieuws related working groups:

TCF working group ( V. Cerf - ARPA) focuses on TCF as an end to end
profocol in an internct environment, technical orentation.

Facketl Hadio working group (0. Neilson - S}
Facket Satellite working group (1. Jacobs - Linkabit)

Internet working group (U, Cohen - IS1) focuses on network
interconnection problens and plans internetuork experinents.
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Cerf revieus the "number crars"

FSPLNs = Lin-Nan Lee
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for various note series eic:

(Linkabit) [JACODS=ISIE]

FHTHs - Ron Kunzelman (SR1) IPRSETOeISIC)
IEMNe - Jdon Postel (1S1) [FOSTEL=ISIE]
Metwork ldentifiers — Jon Postel (1S1) [POSTELeISIR]

Internet Messages Types - Jon Postel

(151} [POSTELe]SIE]

Corf revieus the forecast of events in interneting:

TCF Deve lopment

Sep A - Dxperinental smal l-machine lTopZ2@ TCP
Ot 7/ = Unix 1CF

Mow V7 - Operational smal l-machine TopsZB TCP
Do 77 - Nord 18 TCF

dan & = Tenex TCF

May 78 « large-machine Tops2B TCP

Jul 78 - 36791 TCP

Metuork Development

Sep 77

Jan 78 -
Jun VE -

Dec V&
Gateuays

et 7/

Dee 77 -
Jan & -
- X.7% Epss interface / SATHNET

Jan V&
fipr J&
Oct 78
Jan ¥4
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LS Met
Fit Net Broadcast

ARPANET Proadeoast

Ethernet/IM0 net
Galeway moni toring center
LCSHe t/AARPANET

Gatevay flowcontrol, routing ete specification

- Gatcuay flow control, routing, ete. Pass 1 implomentod
- FH Net )

in Armu CZ test bed
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Performance Heasurements

May 78 - SATNE T/ARPANET/EPSS/PRNET performance tests (UCL)
Oct 78 - Internet Measurement Center (UCLA)Y

Jan 78 - Internet performance tests

Mar 79 - Hapid deployment tests

olocol Developmnent

Sep 77 - TP 2.5 specification

Jdan V& - Unix ielnet

Mar 78 - Tenex & Tope?B Telnet

fpee 75 - Draftt 105 Specification

May Y8 - Prototuype FAX specification from UCL

Jdul VE - Frototype internet mail service

fug Y8 - Tenex & TopsZB FTP

Sop 8 - Inlernet speech conferencing specification
Oct 78 - IGR/D] telnet & fip ?

Mar 789 - Inlernetl speech conferencing tests

Jun V8 - Specch & Yideo conferencing specification

Demos

Sep 77 - Point to point rauw internet speech deno
May Y9 - Internet services demo

Cerf: He necd a specification of how a gateway should behave to
cooperate with a gateway control center,

Kirstein: LI'SS and SATHNET will have K.25 interfaces but there is no
plan for an XK. 7% inlerface to the ARPANET.

Cerf: The issue of seccure inlernetting is postponed.

Corf: There is consideration of an effort to dovelop a new fip, but
there is no plan as yet.,

Kirstein: FAX might be worked into the speech and video conferencing
sis Lem.
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Kirstein: Are LLL or Commercial nets to be invalved in inlernct
expor imonts?

Cerf: LIL is interested in TCP for the local to Livermore Octopus net
not the CIR net.

Cerf: No current plans to get commerical nets involved.

Kirstein: What is happening about AUTODIN 11 and ARPANET as described
at 1CF Neeting?

Cerf: That plan is ne lonoer active, and it is not cxpected that there
will be any move to get poople off the ARPANET until 1988, after that
AUTOOIN 11 service may be offered instead of ARPANET on a customer b
customner basis.,
Kirstein: It scems more likely that university type users will have Lo
go to a commerical net than get on AUTODIN 11, so shouldn't ue be
exploring internctting with commercial nets nou?
Issues in Internetting - Andren Hinchley & Chris Bennett
Hinchley & Bennett discussed the paper (PSPUN 76, INDRA 637) "lssues
in the Interconnection of Datagram Networks" that was distributed
prios to the meeting.
Hinchleu: there are three catagories of interconnections:
1} ARPA like datagram netuworks,
2D Plls X.25 netuorks, note that the PITs are moving veru fast with
a model of an internetuork system composed of a small number of very
Farge national netuorks,
3} Interconnection of private netuworks via public X.25 netuorks.

The SATNET E'Hl.‘l'l'.'l"if'l:'l'l:f‘ is the basis for these (PSPUN 76} comments.

Cerf: Is a galeway a piece of harduare physical ly connected to tuo or
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more neluorks, or is it pair{s) of softuare modules connected by
physically conplicated netuorks ?

Kirstein: He should be more avare of what is going to be possible uilh
1T provided "virtual call netuorks".

Dennett: Addressing is a topic discussed in the memno.

Cerf: Up to nou we have not had names for gateways, but now ue may
necd names if gatenay control centers are to communicate directiu wilh
oateuays.

Cerf and Crocker discuss gatemay models, one point was that one should
try a model with a three or more connected gateways since somctimes a

tuo connected model may make things seem simpler than theoy really are,
another point is that a gateway is a kind of a foruwarder, and Crocker

argues that the forvarder is logical ly a netuork.

Postel: An address is just a string of bits, with each address parser
consuming part of the string, to give a gateway an address reserve one
value of the set of values representable in the bits the gateway
parses, that reserved value means "here".

Kirstiein expresscd concern about the address space in the individual
netuorks,  Also concerned about translations necessary when going

botueen datagram and virtual call netuorks,

Cerf: Does the way a thing is named specify the way one gets to it?
Lspeciallu if a thing is multi-hommed?

Shoch: One nay is all gates are in the same net and have exactly one
address. Another way is thal a gateway has distinct host address on

each net it is comnected to.

Corf: If the gateway control center has to talk to the gateuay and the
gatenay has tuo names, which name does the control center use?

Shoch: Someone has to take responsibility for choosing.

Jdacobs: Hhere do the global unigque names come from?
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IMostel: They are external. He always have a unique description,
vsual ly by localion, for objects. The gateway control center will have
to have for each gatenay a unigque (external) name, and associated with
that a list of internal addresses.

Cerf designates that thore be a committee to study addressing ancd
naming of gotevays to (1) figure out uhat things thore are, and (2)
figure oul how to addeess them. Crocker is chairman.

Bennett: Houling in the Internet is discussed in PSPHN 76,0 The main
ideas are that adaptive routing in internet is not likelu to be much
good due to the larger delays in information propagation.  Fised
routing with a number of alternatives (this is also called "Explicit
Fath Routing”) might be useful. [Naylor says this is explored by T
Zurich,] Could use alternate routing in a event driven form to recover
from service oultages. Une issue is uwhat to base the adaptation on.

Fostel: Most of the things normal ly used could get washed out by local
traffic.

Crocker: Ferhaps there are some things. ..

Postel: for example queue lengths in the gatewaus.

Cerf: Adaptive routing is not a substitute for congestion control.
Jacobs: The information available to a gateway includs both facts
about its directly alltached netuworks and informalion received from
other gateways.

Cerf: Gatuways may have to exchange information about what paths are
viable. 1f one packel from a gateway to a host in the AHPARET results
in a "host dead" error what does the gateway do about other packets to
the ARPANET? We should avoid having a lot of state information in the
gateways,

Postel: Uhat happens uwhen the ARPANET says to a gatewau "host dead"?

Jacobs: Nothing.

Section 1.4.1 [page &l



15 Aug 77
IEN # 3 INTERMET HMeeting Notes

L]
Cerf: Tru to pass an error message back to source TCP. We have no
conventions for this as uyet.

Mathis: Dut thinking has been: Gateways do routing; TCPs do not do
rouling.

Cohen: Houting algorithms need to be smarter.
Hinchleu: Flou Control Possibilities

1} No control at gateway level (expect end-to-end control to take
care of any problems)

21 Gatway to Gateway control

3) Terminating Gateway Control (source - desination aateuaus
control flou)

01 KV¥ virtual circuit contral

This is a range of possibilities.
Postel favors a hop by hop (that is gate by gate) flou control.
Cohen: Why should there be a single tupe of flou control? The tupe of
service (drops, stlreams, floods) should get different kinds of flow

control.

Jacobs: In SATNET there are a whole rage of stratagies from try once
to try very hard to get a message through.

There occured at this point a discussion of the cost of hop by hop
Aacknou ledgenent s, :

dacabs: This should all be in terms of bump to bump, that is &
gatenay consist of a bump for each connected netuork and a core, any
netuork is betueen a pair of bumps, and the bumps should decide hou
much error control elc is necded across that netuork.

There was a discussion of status information, particulariy arroes
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reports. If a gateway has a problem then it is an internct ervor and
"the internet" ounght to tell the source about it. If a destination

host has a problem then a service center could knou the problem and a
uery 1o the services center could tell the source what s happening.

Hinchley: Gateway Contrel, Once gateways get above a certain level of

complexity there noeds to be a eontrol function, that suggest that the
reshould be a gatenau control language which is standard throudaht- the

internet.

Gatevay Monitoring - Lol Bressler

Hreassler described the current gateway monitoring center as a fairly
simple progran that summarized reports from the SHP and some otheor
gatevay. The information reportod was:

number of messages sent and received on each port of each galeway
and the number of messanes dropped by the gateuay

The gatleways spontancously generate the reports to the control center,
the control center curently sends no messages to the gatewaus.  There
are data gencrators and data sinks in the gatewauys now controled by
HMET & ddt like cross net debugger.

Kirstein: One of the simplest services one could provide is reliable
delivery butl allow duplicates to be delivered as uell,

Hinchley: Hhat common functions can be listed?

restart

reload

run a diarnostic

vpcate routing information
Shoch: Gateways exchange routing tables perodical ly gratuitousiy. Hany
Processes in a gateway for example time server, name lookup server,

boot loaders, neasurement process, echo server, source, sink, trace,

Shoch: There ic a distinetion betueen Routing, Addressing, and Naming,
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Kirstein: There will necd to be several monitoring centers. There may
be a central control conter that forwards suggestion for conbrol Lo
national control centers.

Burchiiel: No gateuay in the ANPANET currentlu doos fraomentation.
International Standards - Vint Cerf
Cerf revieus international standards organizations:

1TU - International Telecommunications Union (established by treatyl
CCIR - International Hadio Consul tative Committee (issues
recommendations on the use of electromagnetic spectrum)
CCITT = International lTelegraph and Telephonge Consul tative
Comnitlee {issues recommendations on telephone and telegeaph
communicatlion
Flls - Government operated Post, Telephone & Telograph Systems
AT - Awerican Telephone and Telegraph Corporation
IFIF = Iniernational Federation for lnformation Processing
ANST = fmerican National Standards Institute
cals & dons
common carriers
manufacturers
E1A - Electronic Industry Association
gqovernment
MG - MNational Dureau of Standards
NeA - Uefense Communications Agency
150 - International Standards Organization
ANST
Fils
manufacturers
1IFIP
CEIPT -
LIk
France

(e
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ECHA - European Computer Nanufacturers Association
Chl
HEY
Mhillips
1L

Ceri revieus relevent standards activity:

Analog
V.24 (CCITT recomendation) = RS232C (EQA)

Digital
X.21 <«-» RS232C
HOLC (150} <-= [SDLC (1B, UDLC {(Univac), ADCCP (ANSI))
H.25 packet network interface, virtual call, asumetrie
K.CPAD contral
KoM packet not / packet net interface (virtual circuit)

K. 25 Gateway Intoriace Experiment - Peler Kirstein

Kirstein discussed the work UCL is going to be doing with EPS5 and
.25 inlerfaces.
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Tupe of Service Issues - Danny Cohen

Cohen discussed Tupe of Service issues. He suggests the follouing
tdimensions to service selection:

priority
relibilitufcost
delayfcost
Floods / Streans / Drops
Mossane/dire
Sort Messages
Acknouledgoment / Megative acknouledgement/ No acknoul cdgomnent
Security
ounchronization
Multidestinalion addressing
[nd of Letter

Duf fer Hunout

Hoceivor Hakoup

Cohen: Whether ACK or NACK or both or neither are used should depend
on statistics.

Jacobs: The Host-S1MP protocal paper may be relevant.

Hoversten: ls the vser helping the network by telling it uhat type of
demands the user s going to make?

Internct Mail Service - Steve Crocker
Crocker discussed a model of houw to make mail scrvices available in

the internet systiem in a straightforward way. Also of interest is
possibility for aulhentication and privacy.
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Lrap Up - Yint Cert

Binders for an Internet Notebook were distributed, and Corf explaind
the intention 1o use it {o collect the current information for
internot experemnents.  Jon Postel is the Notebook coordinator.

Cori summarized as fol lous:

Addressing alternatives necd to be written doun - assigned Steve
Crocker to coordinate. Please supply him with your thoughts.  Lhat
objecls exist and what names should they have. Jobhn Shoch will
provide a one pane note on nomenclature. A Galeway Specification is
lo be preparcd by Bolb Bressler. Cerf will distribute a curront
voersion of the X.75 specification. Kirstein will distribute a
cdocument on ihe UCL K. 25 experiments.

Future Meetings - Vint Cerf
Cerf reviewed the plans for future meetings:

15 Aug 77 - Internet meeting at 151
17-19 Aug 77 - PSPUG meeting at Linkabit
13-14 Oct 77 - TCF mocting at SHI
21 0ct-2Nov?7 - PSPLG meeting at DON

2 Nov 77 - Internet mecting at BON
30-31 Jan 78 - 1CP mocting at 151
1- 2 Fely 78 - PSPUG meeting at UCLA
d Feh 78 - Internet meeting at UCLA

280-21 Ap- 78 - 0P mecting at BON
1- 2 Hay 78 - Inlernet mesting at UCL
d- L HMay ¥8 - PSPUG meeting at UCL

13-14 Jul 78 - T1CP meeting at PARC
2 3 Aug 73 - Internet meeting at LL

4 Aug 78 - PSPUG meeting at LL

12-13 Oct 78 - TCP meeting at LCS

Z2- 3 Nov 78 - Inlernet meeting at SRI
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Attendees:

Chris Bennett
Bob Bressler
Jderry Burchfiel
Vint Cerf

Lanny Colen
Steve Crocker
Jdin Forgie
Andrew Hinchley
[etil Hoverstien

Iruwin Mark Jacobs

Peter Kirstein
Hon Kunze lman
Jim Hathis

il Maglor
Jon Fostel
Jdobin Shoch
Faal Spilling
Uan Hilhelm
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