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Internet Meetinz Notes - 25 & 26 January 1979

INTRODUCTION TO ISI - Jon Postel

Jon Postel welcomed the group to I3I and pointed out the relevant
facilities,

OVERVIEW AND OBJECTIVE3S - Vint Cerf

Vint Cerf reviewsd the need teo have an operational Internst
capability very soon, noting the Fort Brazz PRUET experiment and the
cooparative experimankts wWwith HR3REZ (Royal Signals and Radar
Establishment).

STATUS REPORTS
BBY - 3trazisar, Plummer, Wingfield, Haverty

Ginny noted that both ths SATNET and PRNET zateways will run both
Ili-% and old protocels by the end of January. These gateways will
also implement Gthe alternate routing described in IEN-30. The
proftobtype minizateway progran is now being tested in the PRHET and
will ba tested in SATNET before ths end of February. The
minizateway is just like the rezular gateway except it runs on HMO3
instead of ELF and eventually will run on an L3I-11 instead of an
11/40. Currently, there is no L3I-11 available for testing.

Bill reported that TCP-2.5.2 13 up at SRI-KA, BBNC, and BBNE and
is to be installed at ISIC this week. TCP-4.0.0 is up for testing
at BBHNE. UCL users uncoversd a buz which will be fixed within a
wealk.

Mike said that the DCEC sponsored "C" version of TCP-U4 for Unix is
running on BBEN-UNIX, EDH-UNIX, and HNP3-UNIX. This version is
compatible with AUTODIN-II requirements for security precedence
and user groups (S5/F/T). The system runs on a Unix on a PDP-11 U5
or T0 with the addition of a BBN interprocess communication
packaze, The TCP is finished and debugzed (except for rubber
EOL). Tn= AUTODIN II requirement for preemption is yet to be
added. A rouzh measure of throughput indicates the TCP capable of
supporting 11 KB/S while the NCP is eapable of supporting 23 ¥B/S.
This throuzhput inecreases wWith an inerease in the number of
connections handled concurrently, up teo a point. The tests were
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made looping throuzh the local IWP. The size of the TCP is
rouzhly 30K bytes.

Jack reported that the Macro-11 version of TCP for Unix is a
descendant of the Macro-11 TCP-2.5 implementatbtion which we have
been using for over a year. The TCP-2.5 implemsntation was based
on an encapsulation of the SRI TCP11 program for MOS by Jinm
Mathis. In converting to version 4, the structure was changed to
remove one “layer” of implementation, witn the zeal of improving
parformanze by tailoring the implemnentation to ths Unix
environmznt rather than simuwlatinz the MOS environment within a
Unix proocess. In addition, othsr changes for performance
improvanent wWere made, sucth as in the buffer manazement scheme.
Tne TCP 4 implementation can thus be viewsd as a second-gensrabion
TCP impleszntation, which conforms to the version 4 protoccl.

Tae Macro-11 TCP-Y implementation is compatible with the M@
implementation being done by HMike Winzfield, botn at tha systea
and user interfaces. Tnis will peramit sharing of other software,
such as THP/TELHET, as well as testing software. The Macro-11
version additionally has been structured to make addition of
reassenbly software relatively simple.

Tne implenentation 1s essentially complete, except for extensive
testing and debuzzing, whieh will bezin in the TCP testing
sassions. It does not yet implemsnt “rubber-EOL” or reasseably,
althougn Ethe desizn has been done wikh those features in mind, =o
they will be easy to adi.

3RAI - Kunzalwaan, Mathis

fion discussed tne installation of a number of FRHET terminals
(TIUs) at Fort Bragz and the intended use of the I5ID Tops20
system wvia the PRNET and the ARPANET using IN-4 and TCP-Y
protocols. A key piece is the zateway which currently resides in
Ehe zans PDP-11 as thes station, bDut work is underway Gto provide
bthe gateway and station funcbtions in separate hardware.

Jim reported that the SF area PRUET is temporarily down while the
radioc units are beinz upzraded. Wh=n the radios are available
again, the aystem will continue to use TCP-2.5 unkil the TCP-4 is
available on Tenex/Tops20 hosks. The number of radic nebworks in
the 5F area will be increased from 2 to U.

MIT - Chiappa, Clark

Noel noted thakt the LCS net now has four running nodes. For
implementations of Ii-Y4 and TCP-4, MIT will try to utilize other
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peocples” code. Two LNIs are to be delivered to UCLA this week.
Noel has provided the following summary:

Gateway

W2 are in the process of constructing two zabeways: one internal
zateway bektween the LC3HET and the CHAOSNET, and another based on
Jim Mathis® Port Expander between the LC3NET and the ARPANZT. The
L3I-11 and all hardware for the latter has been cbtainesd, althouzh
the 1822 boards are still not working. Convincing them to Work
will be the first thing done on return. Several newW part-time
staffers nave been added, and one has been at wWork famniliarising
himself with Jim’s code and the Twenex support software, and he is
noW ready to sktart on actuzal zatewiy wWork.

Hetwork Hardware

Our hardwWware is now completely debuzzed and in service. We are
now in the position to "ecrank out”™ LHNI's for local uss W#ith a
minimun of effort. Turn around times is several weseks for chassis
fabrisation and wirewrapping at at outside service, and a day or
two to actually "stuff chips" and find any misWires, bad chips,
eto.

Internet Protocol

There ars plans for putting an internet layer inte IT3, but no
manpoWar is currently available, s0 Lthe plans have bean
temporarily shelved. Multics now has a full internet laysr, with
all the necessary features bte support multinetwork usaze, as well
as zuppoert for other protocecls in addition teo TCP. It currently
uses only the ARPANZT, but this could be changed fairly easily if
thers was any need.

TCP

As with internet, no pecple are currently at work on a TCP for
ITS. Hultics TCP is now more or less fully up. Thare are several
very preliminary servers available - New and 01d TELNET and a Time
Server. Those interested should centacst Dave Clark for more
details.

UCL - Kirstein

Peter discussed many aspects of the UCL networking aectivities,
including the interconnection to R3RE. There are many probleams of
protocol conversion, both low-level and hish-level.  Several
special interfaces have been developed to convert between 1822
Eype lines and various dezrees of X.25 lines. There are numerous
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delayinz hardware difficulties in this type of device. There are
also issues of hizher level protocol conversion when attempting to
set up an end-to-end terminal-to-host or file transfer path across
multiple networks. Peter susequently supplied the following
sumnary:

UCL PROGRZ33 NOVEMBER 1978 - JANUARY 1979
1. HDLC HARDWARE

The drawings for the PCBs for the Program Interrupt versien of the
HDLC hardware for the L3I-11 were delayed. They will now gzet to
the manufacturer only about Feb. 6. We expect prototype boards
only towards the end of March, with procduction quantities only
early in Jay.

2. DHA HDLC HARDWARE

We have not received all the information needed te design DHA
boards for HDLC compatible with the SRI interface. In view of the
number of high performance boards now becoming available, we will
review the 3RI, R3RE, Dublin U, and other designzs befors we decide
definitely to develop HDLC boards to the 3RI DM4 Controller.

3. X-25 30FTWARE TE3TS
e have kested the X.25 level 2 software with the UX Post Office
Tester (with our software runninz under R3%-115). The assembler

version of level 3 is coded, but not completely Lested vyet.
Transfer into running under M0O3 has started.

4, X.25-ARPANET PACKET CONVERSION

Tne first skep of our work with the R3RE will be to put a siaple
datazram gzakeway at UCL. A1l data packets from ARPANZT will be
stripped of their 1822 headers, have an X.25 level 2 header aided,
and be passed over ths HDLC interface Lo R3RE. RSRE will mount
TCP/MO3 above the level 2.

5. TCP - X.25 CONVEZRSION

The problemns of mappinzg TCP to 3 X.25 Transport Service are being
studied in detail. Coding is expected to start in Marech.

6. NETHORK-INDEPENDENT FILE TRANSFER

The NIFTP code on the TOP3-20 wWorks well enouzh to Retrieve and
Put files on the same TOPS-20. Soae preliminary documentation has
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been Wwritten., Interfacing to TCP regquires resoclution of some
TOP5-20 TCP problems by Plummer.

T. IATERNET FACSIMILE

Tnz code for connectinz the DACOM faecsimile to TCP on kne L3I-11
has been written (but does net yet work correctly). The other end,
to enable us to Retrieve and Put files onto the TOPE-20 file
system, has been halted pendinz the resolution of the TCP problems
of (6).

NDHRE - 3tensby

Aaze reported that the NDRE NORD-10 TCP-4 has been running for
about three montas, thouszh it does not yet implement Rubber Z0L or
sand URGENT. Tne IN level is not a separate module and does not
handle frazientation. The maximum acceptable segment is 1008
octets., This has been tested in self loops wvia the testing
zateway ast BBNB.

UCLA = Cerf

Vint noted thnat UCLAs internet work iz primarily theoretical
research on throuzhput and delay analysis. This work is headed by
L. Kleinrock. UCLA is alsoc buildinz a small local network based
on the LNIs provided by HMIT- This work is manazed by G. Popsk.
UCLA is also implementinz a TCP=4 for the 3560/91. Bob Braden is
doing the implem=ntation.

CCA = Postel

Postel

Jon distributed the following written report from CCA since their
reprasantabtive Wwas unable ko attend:

TCP for R3X=11m

CCA is intezrating the SRI TCP-2.5 inte an Mancillary
rontrol process" (ACP) for RSX-11m. This ACP is addressed
very much as a device driver and employs execubive
farilities orizinally desizned for DECHNET. A server TELHET
conversion and user TELHET are in the planning stagze. Wnen
3RI TCP-4 is released, it will be incorporated into the ACP.

Current trials are in the connsct-te-sell staze. The

schedule for coapletion 1is contingent on funding detbails,
and ecould be as socon as the first half of 79.
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Internet Protoonl under R3X-11m

In order to facilitate Internst usagze by proftocls other than
TCP, CCA will isolate Internet functions into a sesparate
"aneillary control process", which, wunder R3¥X-11m, is
addrassed very much as an I/0 driver.

This work Wwill commencs wWwhen SRI TCP-U4 is released and will
be coterminous with the CCA revision of this software.

PARC - 3noch

Jonn briefly reviewed the status of networks at XERDYX. There are
T types of nets, 20 nets, 500 hosts. Tns particular experiment of
inter=sst to the IH zroup is the use of the PRIET as a link betwesn
two ETHERNETs located about a mile apart. Adding the Radionet ko
the existinz Pare internetwork architecture required building an
1322 interface, and addinz a network-specific driver for the
Radionet in the zateway at each end. This driver performs network
speeific fragzmentation, splitting up larze internet packets into
smaller frazments khabk can b2 sent throuzh ths Radionet.

Over 1000 hours of gatewWay operation have been ascumulated, and
tne system seems to wWwork well; the radio link can support one-way
byte stream traffic at about 12 KB/5. John noted that measurement
shows that Ethey can zet. about 8.3 KB/3 fronm a line rated at 9.5
KB/3: and ouk of the 100 KB/S radic channel, they can usually zet
12.5 KB/3: and if all the paramenters are tuned, they can on
oceasion get 25 ko 30 XB/S.

John alao discussed a flow control problem that ecan seriously
affect throuzhput. Basically, the wvariability in delay may
trigzer undessirable retransmissions that result in every messaze
beinz sent twice. These effects may be repeated resulting in
every messaze being sent many times. Tne serious part of the
problem 1is that such states may be stable. Tnis topie is further
discuszsed later in the meeting.

Tnis particular failure mode has since been corrected, by slizhtly
modifying the flow control hesuristies, and system behaves
properly. This experience agzain hizhlizhts the difficulty of
designing zood flow control and congestion control mechanisas,
especially when inter-connecting networks whose basic performance
differs by several orders of magnitudes.

John also requested contribukions to a bibliozraphy on loeal
networks that he is preparing.
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MITRE - 3Skelton

Anita reported that the MITRE-Unix is now up, and the logal
network 1is installed with 6 interface units in place. The local
net is based on cable TV technolozy using a2 300 MB base band with
a 300 KB subchannel for packet data transmission. TTY-to-TTY
connections have been tested on the cable, and Ehe 11/70 is being
connected wia a sinzle DH-11 line with software multiplexing.
Eventually, the 11/70 will interfase to ths ecable via a UHMC-Z80.
Thnere are three L5I-11s scon to be connected to the cable. These
could run Ehe MOS-TCP from Jim Mathis. Anita will provide soms
material from a MITRE workinz paper for an IEN deseribinz the
network.

FORD - %en Biba

#2n discussed the work at FORD on the K305 (Kernelized S3Secure
Operatinz System). This iz to be 2 UNIX-1ike sysktem wWith
multi-level security. The Critieal Design Review is at the end of
February. The system will be written in MODULA (possible fall
back is "C"). HKen poinked out thsz problen of handling IH protocol
fragnent reassembly in a secure system. This is further discussed
in IEN-T3. The key issus sSooms te be to provide sone
demultiplexinz information in every frazment so as to not require
"ghared" storaze in the kernel.

Ken alsc reported that FORD is buildinz a local net based on an

14E channzl with DHMA connections to PDP=11s. Tne networy hosts
will uss HNCPs. The network dinterface is based on a UMAC-Z30 from
ACC.

COMASAT - Mills

David discusssd the Earth station connection at Clarksburz and
Washinzton. The Clarksburz zround station is a 16 ¥B/3 station
(the others are 64 KB/3). David distributed a memo titled "Issuas
and Plans in Internetworking"” which describes ths Washinzton
connection in more detail.

COMSAT 1is continuinz effort to brinz up the small earth station
for participation in Internst arkivities. Th= principal
gxperimental tool in these activities 1is a small LSI=-11 based
system called the Demo Terminal. This syskem, which is to support
SATHET and other activities as well, is equipped with packet
speech, facrsimile and graphics terminals suitable for use in a
multimedia workstation mode.

Tne software which runs in the L3I-11 i=s derived botn from ARPANZET
and DEC sources and desizned speecifiecally for real-time lopeal
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networks applications, COASAT current activities in support of
this software include:

1. Integrakion of TELNET and TCP-2.5 into the system. This is
substantially complete.

2. Desizn and intezration of deviece drivers for packeb speash,
facsimilie and zateway (1822). This is in progress.

3. Construction of an ¥.25 (HDLC) interface to support
cooparative UCL experiments with fassimile. This is in [inal
debuzzing.

The near-term plans inslude:

1. Dessisn of suitable interface software to couple the zateway
te the Demo Terminal (simple datagzram sxchanze).

2 Design and implementation (petty larceny presumptions) of
suitable nizh-level protocol modules (FTP, mail, ete.) desizned
to thrive at the end of a lenz thin flakey line (UET).

3. Desizn of hizh-wnizzbanz content demonstrations both for
COMSAT manazement and publie forums such as NTIC 79 (whizh is
the SATHET coming-out party).

J3 = Greenblat

Aichard provided us with a2 speecial report on the status of the
CHADS net at MIT. There are currently B8 stations connected by
CATV pable running at 8 43/3. Thera are Lisp machines, ITS 107s
and a 2740 Tops20 system on the net. The protoocnl was developed
by Dave Moon. A feature of this protocol is the CONTACT HNAME
which 1is a text string. This mechanism allows one to send a
"line" of kext to a process which Ethat process may kreak as an
initial arzument. Another feature 1is the "Receipt" which is a
flow control notifieation thatk a messaze has been buffered, but
not yet accepted (it will be acknowledzed when it is accapted).
Hichard notes that his group is interested in Internetting and has
provided a way for hizher level prozrams in host in CHAOS net ko
interact with their counterparts in the ARPANET throuzh a bridze
program that runs in a host connscted to both nets.
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FLOW COWTROL DISCUSSION

f discussion of the problem raised by John Shoch Gbook place. The
problam is that dus to variable delay retransmission and
acknowledgment mechanisms may move into stable states where each
messaze is transmitted two (or more) times, resulting in heavy use of
the channz2l with very poor efficiency. bspacts of this problen
invalve (1) determining the retransaission delay from measured round
trip times, and (2) trigzerinz retransmission on the arrival of "old"
asknowledzments. The problem develops wWhen the delay in the system
suddenly inecreases so that synchronization between acks and messazes
is lost. There was also some discussion of the interactions between
the levels of protocol. John Shoch pointed out that a  paper by
Donnelley and Yeh at the 1978 Berkeley Workshop was a zood discussion
of this problen.

ACTION ITZ45 FROHA LAST MEETING
g, IN-4 and TCP-Y4 3pecification Status - Cerf, Postel

Vint stated that the IN-4 plus TCP-4 have been adopted as a basis
for standards for network protocols in the DOD.

Jon said the state of the specification is "in editingz."
b. Internst Address to Local Het Mappinzs

The folloWwing transformations are used to convert Internet
address=s to loral net addresses and viece versa:

ARPAHET
e ——— o fmmmmmm——
! HOST ! LH IR ) !
o fommm————— fmmmmmmmm
8 3 S
SATHET
fmmmmm———— e —————————— -——+
! ZERD ! HOST !
drr - e s s
8 16
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PRHET
Fmmm————— o ———— +
I ZERD ! HOST !
Fm e +
8 16
LC3 NET
o m——————— o o +
! 5UB !'RESSRVED! HJST !
1  HOST 1! 1 !
Frm————— Femmm———— e ————— -
g ol 8
EDN
Fm————— Fm— b —m————— Fm————— +
! I H! ! !
!' ZERD ! O7 ZERD I TIMF 1
! ! 51 ] !
! 1 T 1 !
R e et TP N +
B 2 10 &

Report from the Access Control Meeting - Perlman

Fadia discussed some of tne issuss in ascess control. Tas main
point is that access control dimpacts routing., We should really
kalk about selective routing or auzmented roubing procedures. One
ran imazine enforcing routing restricticons on the basis of source
{or destinztion, or both) host, nst, user, or khe typs of service
reguasted. A key issue is how to prevent the forsgery of the
source identification. Tn=z acktual degres to which sslective
routing can be enforced may be impacted by the amount of data
raguired to make an aubhorization chsok, Any fine-grain control
will require impractically larze data bases. A small group
meebing will be hald on this kopie.

User Dakazram Protorol - Clark
Dave presented fthe sssence of JEN-T1. A key point of contenktion
is tne existence or not of "well-known" ports (or sockets). The

non-sxistence of "yall-known" ports depends on the existence of a
nams server.
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Internet Name 3Server - Postel
Jon reviewed the name server presenkted in IEN-61 but adapted to
use the User Datagram protocol. The material in IEN-51 will have
to be edited and reissu=d. Tnis presentation assumed the nams
server could be found on a "well-known" port. It was pointed out
that there are two models here:

{1) 3tatio Bindinz = "well-kKnown" ports

(2) Dynamnic Bindinz = "nans server"

however, every dynamie bindinz scheme has a root of statie
bindinz.

Thera is also an issus  abouk what the name server is expected to
know, thak is how much detail --Nets, Hosts, Server Processsas,
ehko.

Internst Speech Capability - Forzie
Jim reports the system is not yet operabional. There is still
some development and testing to be done before the spsech system
can use the SATHET strzam ocapability.

Internat HMail Specification 3tatus - Postel

Jon said the status is "in editing"™ to be ready the end of
February.

BBY Minizateway 3tatus - 3trazisar
Ginny says it will be ready by the end of February.
Equipment Hesd - Cerfl

Vint azain asks that needs for equipment in the catezory of
L3I-11s, port expanders, ete, be reported to nim by 5 p.m.

ECU Packet 3iz2 - Mathis
Jin says an ECU will nandle a whole ARPA net messaze (8094 bits).
Formats for Gateway Reporting - Brescia

Mike distributedi a memo on this topic. Discussion was deferred
until a later scheduled session.
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1. Multiplexing Protocol - Postel

Jon noted that a simple-minded multiplexinz protecol is proposed
in IEN-TZ2. Tne protocol npumber is 18 (22 octal). Tnere is an
imssus of shecksum protection of the multiplexing header.

. 576 Octets - Postel

Jon said the question of just what was the meaninz of the 5’76
oot et size chosen 3t kthe last meetinz had come up. Ths
clarifiration i3: an internet datazran of 576 ockets may be sent
by any internet host with expectatbion that all internet hosts will
b2 able te aceept internet datagzrams that larze. It may be that
such datazrams wWwill be frazmented to transit certain nstworks and
that dsstinatien hosts will have to reasssable the fraznents.
Every internet host should be prepared to asssmble a sab of
frazments totaling 575 octets.

It was also noted that every internet module should be prepared to
pass 2 58 oecket datazram with out frazmentation. The maximum
internet header is 60 octets, and the minimum data frazment is 8
octets.

SRI GENMERAL STORE - Mathis

Jim reported on sone hardware/softwarse modules thabk 3RI creates and
can  make available te other ARPA contractors under various
arranzements.

a. Port Expanders
« L3I-11
« 32K HMemory
. U line Terminal Interface (DL1158)
. HRobustness Card
« DMA Controller + 5 1822 channels
b. DA 1822 Interface
c. Interrupt driven 1822 Interface
d. HRobustness Card
« XANET Software
« Auto Loader
« Switoh settable address
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PERLIODIC STATUS REPORTS - Mathis

Jim reported that SRI would coordinate the periodic status reports to
be s=nt in on Hetworks, Gateways, IN modules, and TCPs. Jim sugzests
the following formats:

a. Interneb Progzram 3tatus

« XHET servers

=-ELF debugzer

=M03 debuzzer

=boot strap

=loader
« XNET user (Tenex/Tops 20)
. Internet Nane Server
« HMeasursment Center
. Printer 3pooler
« Other

b. Gateway 3Status Reports

« Wnat is it?
=11/40 ELF gateway
=Mini gateway

« Waere is iL?
-NET 10, HOST 3563<-»NET 2, HOST 11

» Wnat does it do?
=Header Version Humber
-Tims-to-Live
-Header Chacksun
-G4CC Reporting
-Frazmentation
-Alternate Routing
-Error Reporting
-Address Mapping

¢. TCP/INW Status Resporting

« Where is it?

-Net and Host address
. Wnat is it?

-Port numbers of servers
« wWnat is left out?

=Ho Checksum

-No Urzent

-Ho Frazmentation
- Wnen 1z it there?

-By Appointment Only

=411 the time
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DOD OPERATIOHAL NEED FOR STANDARDS - Cerf

Vint repsated the need that DOD has for a standard for the zrowing
activity in networks within the DOD. Vint azain emphasizad the
potential model our internet protocols provide.

INTERNET MAIL - Postsl

Jon reviawed the proposed new internet mail system. The system is
based on communication of a structured data object (the mail item)
oetween mall rouking prozrams. The system will net be based on the
existing ARPANET ™ail or FTP. Tn2 mail items will be builk up of a
small set of basic data elements such as intezer, character strinz,
ete., and a list type. In zeneral, a transaction betwszen mail
routinz prozrans Wwill be a 1list of three things: first, an
identifier; second, some control informakion; and third, the mail
it=elf. The routing information will come from thz contrel
information. Tns Specification is to be availaple by the end of
February.

AUTODIN II FIP - Wingfield

Mike discussed the FTP being desisned for use in AUTODIN II. The
basic model has 3 parties: the controller, the donor, and the
recipient. This allows a person at one2 hest to initiate file
transfers opekwsen two other hosts. A key design issus (which is not
really wunique to FTP) is access control. The propossd FTP providas
for (does not require) a very gensral access control schems. Tne
arcess control schems will allow use of alternative techniques, such
as normal log in, trusted FIPs or third party access conbrollers.
Tners will be a forezround and a backzround mode for file transfers.
Current activity focuses on developing scenariocs for file kransfer
and spercifyinz the protocel operations whieh make them happen. The
specification dis te be available at the bezinning of March. DCA is
sponscring this work and would like it to becoms a DOD skandard.

WIDZ BAND COMMUNICATIONS - Cohen

Danny described very briefly the confizuration of the Wide Band
experiment. This is a 3 MB/S satellite channel with ground stations
at LL, DCEC, SRI, and ISI. Danny then described the logal
distribution issues and potential uses of the saystea. The main
thrust of the Wide Band experiment 1is to experiment with many volee
users in sinultanecus conversations, bub obther experiments Wiich can
use the available bandwidth are anticipated.
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STREAY SET UP - Hoversten

Estil discussed stream set wup and group addressing. Both features
are provided by SATHET. Strean sst up is used to provide small
variance in delay when use is periodie. The cost is the reservation
of some resource.

CONFERZNCING - Forgie

Jim kalked about wvoice conferencing. A volies conferense may make use
of both stregam sst up and group addressing. There are bBwo models of
conferencing: central and distributed. There are really tuo levels
of the conference: conktrol and daka. The conkrel of the conferencs
uses a central model; the daka of the conference usss a distributed
nodel . Tne problen of moving bebtwsen a line-network {e.g., ARPANZET)
and a broadeast-nebwork (e.z., SATHET) was discussed. One sugzzestion
iz to have 2 surrozate or representative in the conference on on2
network aect on behalf of all ths participants on the other network.
Tne issue was raised about the necessity (or non-necessity) of the
representative to be in the same physical host as the zateway between
the networks. Two hard problemz to be discussad in the future are
internet multidestination delivery and internet stresamn set up. There
segms to be a problem if two line-petworks are connected to a
broairast nebtwork and are part of the same zroup of strean users.
Under soms ecase=z their messazes will confliet in the stream
bracdecast. This topie is to be discussed at fubture meetinzs.

FAULT ISOLATIOH - Brescia

Tners was a disecuszion of how te identify fauwlts in the internat.
Tnz focus was on how ko forward error reports or responses throuzh
the internet. Potentially, information about econgestion or
unreachable deskinations could be sant via internst options or via a
diskipct protocol. It could bs sent te gateways or hosts. There
could be spaeial datagram types for probing gabteways for
connactivity. One might also desire to trace the route of a
datagram. A& small working group will meet Eo discuss this topic.

ADDRES3ING IS3UE3S - Cohen

Danny indicated he wWas not prepared to say much more aboub addresing
khan was discussed earlier during the conferencing session. There
was an outery that source routing was an important topic and where
were the details. Danny promised to have something definite at the
next meetinz. Vint did say ne expected all gateways to process the
source routing options. There is some iszus about how a TCP deals
Wwith source routing.
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MULTI-MEDIA ISSUES - Saunders

Steve briefly described a snall multi-media terminal being desizned
at ISI. Tne "reality"™ of the terminal forces some decisions abouk
multi-media protocol interactions. The protocol selected has impact
on the dynaniecs of terminal wuse and on the memory and processing
poWwer needed in the berminal. Leoking inte synchronizabion betwesn
media, one finds Ehat at the expected interaction rates spszech and
maps kake about the sane data rate except that speech comes as a
rezular flow of small packst, where maps come as infrequent bursts of
larzz packets. The possiblitiss for synchronization range from no
system provided synchronization te complete synchronizakion. Tasss
extremzs are probably bkoo restrictive, and a middle course should be
taken. One middle course could be synchronized only when a kerminal
user has both the push to talk and the stylus enzazed at the samne
tin=. In voice conferences, we coordinakte by passing the floor.
Drawing conferences may coordinate by passing the chalk. If copiles
for the record are kept, the synchronization information must be
recorded too, so a play back will mateh what actually nappened.

There are two overall models that could be used: conversation and
nail. Thers was some disrussion of existing examples of multi-media
terminals or usage; but for each example suzgested, somesons else
thouzht the ocoocrdination was done oubtside the system.

GATEWAY REPORTING - Bressia

Mike reviewed Lthe note the distributed earlier. There wWas noc
detajiled discussion of the note.

PROTOCOL STATUS REVIEW - Postel

Jon presented the current internst and TCP h2ader formabs. Tnz
specifications are being edited and will be published soon.

NEXT HMEETING
The next meeting will bs held 8-11 May at BEU.
day 8 - Plenary - 3tatus and Presentations
May 9 - Working Groups and Reading

May 10 - Plenary - Wrap-up
May 11 - Giant Multinebt Demo

This demonstration is to include ARPANET, SATAET, BOSTON PRNET, MIT
LC3WET, SRI PRHET, and possibly EDN and EP33. A point of contact for
coordination will be established at BBEN.

Meatinz after that iz scheduled for 10-131 Ssptember at UCL (London).
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AGENDA FOR NEXT MEETING
Please note that Ehe notakion "(IEN)" associated with an iten below
indicates that an Internet Experiment Hokte is to be prepared on the
topie and cireulated ab least one month before the next meeting.
1. Oparational SATHET TRANSITION PLAN - Binder (IEH)
inputs from Strazisar and Mathis
2. Expanded Routingz Strategy - Perlman
Presantation (IZd)
3. Source Routinz - Cohen
Pressntation and Discussion (IEN)
4. Streamn/Conferencing Control, 3et-Up - Forgie, Hoversten, Cohen
Presentation and Discussion (IEN)
5. Internet messaze Forwarding Specification - Postel
Presentation (IEN)
5. Fault Isolaticn - Strazisar
Presantation and Dissussion (IEH)
T. TCP Baks—off Results - Postel
B. State of the Internst Report - Mathis
Presentation (IEN)
9. Equipment Report - BBN, 3RI, UCL
10. Internet Usage Experience - Kirstein co-ordinates
11. DOD 3kandardizakion Efforts - MoFarland
12. AUTODIN II + HIFTP Discussion - Wingfield, Bennett
13. Discussion of version 4 Internst Protocol Spee - Postel

14, MULTI-HET Demonskration

15. Skatus Reports
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MEMOS DISTRIBUTED

Postel

Mestinz Azenda - Postel

Formnat for Gateway Polling and Reporting = Brescia
Issuss and Plans in Internetworking - Mills

TCP for R3X-11m - Low

Mapping Internet Addresses to "Heal Net" Addresses
on the Exploratory Data Hekwork (EDN) - Cain

Internet Experimental Hote (IEN) Index - Postel
IEN=T1 "User Daktazram Protocol"™ - Rzed % Postel
IEN=72 "Multiplexinz Protocol"™ - Postel

IEN=-T3 "4 TCP Implemsntation Issus" - Abranovitz,
Padlipsky, and Biba

IEN-TY "Sequence Hunber Arithmetice" - Plummer
IEN=T5 "The TCP Reset Mechanisa" - Plumner
"Issues in Packet-Network Interconnection™ - Cerf % Xirstein

List of Attendees
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ATTENDEES
Mike Brescia BB BRESCIAIBBEIE
Jack Haverty BBA JHAVERTYIBBUD
Dale MeNeill BBN DHACHEILLIBBNE
Radia Perlman Bai ZSRLMANIBENA
William W. Plummer BBl PLUMMERSB3Y
Virzinia Strazisar BEW STRAZISARIBEN
Ray Tomnlinson B3W TOALINSONIBBY
Mike Winzgfield BEHN WINGFIELDZBBHD
David L. Mills COMSAT MILL39ISIE
Vint Cerf DARFA CERFIIZIA
Ed Cain DCA CAINBZDN-UJIX
Aobert Lyons DCA LYONS3ISIA
Aay deFarland DaD MCFARLANDIIZIA
Horman Abranovitz FORD ABRAMOVITZASRI-XL
Xen Biba FORD BIBAFSRI-XL
Danny Cohen I3I COHENSISIR
Jon Postel I81 POSTELZISIE
Jim Forgie LINCOLN LAB  FORGIESBBH
Aick Abel LINKABIT ABELAISIE
Estil Hoverszten LINKABIT HOVERSTENSISIA
Hosl Cniappa MLT JHCEMIT-AL
David Clark MIT DClark3AIT-AL
Anita Skelton MITRE skaltonIBBN
Aaze 3Stensby NDRE AAGEISRI-¥A
Carl 3Sunshins RAND CASIRAND-UNIX
Brain Davies R3RE JTAYLORZISIA
Paul Hasterman R3RE JTAYLORFIZIA
Geoffrey Goodfellew 3RI GEOFF3SRI-KA
Aon Kunzelman SRI KUNZELMANIISIE
Jim Mathis 3RI MATHIS25RI-KL
John Pickens SRI PICKEN333RI-KL
Andy Pogzio 3RI POGGIOZSRI-KL
Bob Crinzle ucL UXSATSISIE
Peter Kirstein UCL KIRSTEINSISIA
Alen Meyne UCL ——
David Boggs AEROX BOGGS8PARC-HAKC
Tozen Dalal XEROX DALALSPARC-HMAXC
John Shoon XEROX SHOCHEPARC-MAXC
Larry Stewart XEROX LSTEJARTSPARC-HMAXC
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