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Internet Meetinz Notes - 25 & 26 January 1973

INTRODUCTION TO ISI - Jon Postel

Jon Postel welcomed the group to I31 and pointed out the relevant
facilities,

OVERVIEW AND OBJECTIVES - Vint Cerf

Vint Cerf reviewsd the need teo have an operational Internst
capability very soon, noting the Fort Bragzz PRHET experiment and the
cooperative experimsnks Wwith HR3RE (Hoyal Signals and Radar
Establishment).

STATU3S REPORTS
BBY - 3trazisar, Plummer, Wingfield, Haverty

Girny noted that both tha SATNET and PRNET gateways will run both
IN-% and old protocels by the end of January. These gateways will
also implement Ethe alternate routing described in IEN-30. The
profobtype minizateway progran is now being tested in the PRHET and
Wwill b2 tested in SATHET befors ths end of February. Ths
minizateway is just like the rezular gateway except it runs on HO3
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 Gthat TCP-2.5.2 i3 up at SRI-KA, BBNC, and BBNE and
i= to be installed at ISIC this week. TCP-4.0.0 is up for testing
at BBHBE. UCL users uncoversd a buz which will be fixed within a
weak.

Mike said that the DCEC sponsored "C" version of TCP-Y4 for Unix is
running on BBEN-UNIX, EDN-UNIX, and NP3-UNIX. This version is
conpabtible with AUTODIN-II requirements for security precedence
and user groups (S/P/T). The system runs on a Unix on a PDP-11 45
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 rough mz2asure of throuzhput indicates the TCP capable of
supporting 11 KB/S while the NCP is ecapable of supporting 23 KB/S.
This throuzhput increases wWith an inerease in the nuaber of
connections handled concurrently, up to a point. The tests were
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made looping throuzh the local IHP. 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 implementation whish 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 Jim
Mathis. In converting to version 4, the strusturs was chanzed to
remove one “layer” of implensntation, witn the zeal of improving
parformancs by tziloring the implenentation to tha Unix
envirenmant rather than simulatinz the MOS environment within a
Unix process. In addition, other chanzges for performance
improvanent wWere made, such az in the buffer manazement scheme.
Tne TCP 4 implementation can thus ba viewsad as a second-zensration
CP imnplaszntatien, which conformz to the version 4 protocel.

Tne Macro-11 TCP-Y implementation is compatipls witnh the MOV
implementation being done by Mike Winzfield, botn at tha systen
and user interfaces. This will peramit sharing of other software,
such as THP/TELHET, as well as testinz softwarse. The Macro-11
varsion additionally hnas been structured to make addition of
reassenbly software relatively simple.

Tne implenentation 1s essentially complete, except for extensive
testing and debuzzing, which will bezin in the TCP testing
s253ions. It does nok yet implemsnt “rubber-EOL” or reasseably,
althougzn Ethe desizn has been done wikh those featurss in mind, =0
they will be easy to adi.

3AI - Kunzelaan, Matbthis

fion discussed tne installation of a number of FPRNET terminals
(TIUs) ak Fort Bragz and the intended use of the I5ID Tops20
system wia the PRNET and the ARPANET using IN-4 and TCP-Y
profocols. A key pilece iz the zateway which currently resides in
Eha zanse PDP=11 as thes station, bDut work iz underway Gto provide
bhe gateway and station functions in separate hardware.

Jim reported that the SF area PRNET i1s temporarily down while the
radic units are beinz upzraded. When the radios are available
again, the systen will continues to use TCP-2.5 unkil the TCP-4 is
available on Tenex/Tops20 hosts. The nupber of radic networks in
the 5F area will be increased from 2 to 4.

MIT - Chiappa, Clark

Noel noted that the LCS net now has four running nodes. For
implementations of I4-Y and TCP-U4, MIT will try to utilize other
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peoples” code. Two LNIs are to be delivered to UCLA this week.
Noel has provided thz following summary:

Gataway

W2 are in the process of constructing two zabteways: ones internal
zateway between the LC3HET and the CHAOSNET,; and another based on
Jim Mathis® Port Expander between the LC3NET and the ARPANST. The
L3I-11 and a2ll hardware for the latter has been cbtained, althouzh
Ehe 1822 boards are still not working. Convincing them to Work
will be the first thing done on return. Several new part-time
staffers nave been added, and one has been at wWork laniliarising
himself with Jim’s code and the Twenex support software, and he is
noW ready to start on actuzal zatewiy Work.

HebwWworlk Hardware

Our hardware is now completely debuzzed and in service. We are
noWw in the posibion to "erank out" LHI®s for local uss &ith a3
mininun of effort. Turn around time= is several weeks for chassis
fabrization and wirewrapping at at outsids service, and a day or
two to actually "stuff chips" and find any miswires, bad chips,
ete.

Internet Protocol

There ars plans for putting an internet layer inte IT3, but no
manpowar is currently available, so the plans have been
teaporarily shelved. Multics now has a full internet layer, with
all the necessary features bte support multinstwork wusaze, as well
as support for other protoecls in addition to TCP. It currently
uses only ths ARPANZT, bubt this could be changed fairly easily if
there was any need.

TCP

As with internet, no people ars currently at work on a TCP for
ITS. ilultics TCP is now more or less fully up. Thare are several
very preliminary servers available - HNew and 01d TELNET and a Time
Server. Tnose interested should contact Dave Clark for more
details.

UCL - Kirstein

Peter discussed many aspects of the UCL networking ackivities,
including the interconnection to RSRE. Thare are many probleams of
protocol conversion, both low-level and hiszh-level.  Several
special dinterfaces have bzen developed to convert between 1822
Eype lines and various dezrees of X.25 lines. There ars numerous
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delayinz hardware difficulties in this type of device. Thers are
also issues of hizher level protocol conversion when atteampting to
set up an end-to-end terminal-to-host or file transfer path arross
multiple nebtworks. Peter susequently supplied the following
Summary:

UCL PROGRZ33 NOVEMBER 1978 - JANUARY 1979
1. HDLC HARDWARE

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

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 ths
number of high performance boards now becoming available, we will
review the 3RI, R3RE, Dublin U, and other designz befors wWwe decide
definitely to develop HDLC boards to the 3RI DMA Controller.

3. X.25 SDFTWARE TE3TS

W2 nave kested the X.25 level 2 software with the U¥ Post Office
Tester (wWith our software runninz under R3%-115). The assembler
version of level 3 is coded, but not completely Lested vyet.
Transfer into running under MO3 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. All data packets from ARPANZT will be
stripped of their 1322 headers, have an X.25 level 2 neader aided,
and be passed over the HDLC interface Lo R3RE. RSRE will mount
TCP/MO3 above the level 2.

5. TCP - ¥X.25 CONVERSICN

The problens of mapping TCP to a X.25 Transport Serviece are being
studied in detail. Coding is expected to start in March.

6. NETHORK-INDEPENDENT FILE TRANSFER

The NIFTP ceode on the TOP3-20 wWorks well enouzh to Retrieve and
Put files on the same TOPS-20. Soae preliminary documentabtion has
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been written. Interfacing to TCP reguires rescluticon of some
TOP5-20 TCP problems by Plummer.

T. INTERNET FACSIMILE

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

MDRZ - 3tensby

faze reported that the NDRE NORD-10 TCP-U has been running for
about btnres months, thoush it does nob yet implement Rubber Z0L or
sand URGENT. Tne IN level is nobk a separate module and does not
harndle fraznentation. The maximum acceptable seszment is 1008
octets. Tnis has been tested in self loops wvia the testing
zabteway ast BBNB.

UCLA = Cerf

Vint noted that UCLA"s internet work dis primarily thecrstical
research on throuzhput and delay analysis. This work is headed by
L. Kleinrock. UCLA is alsoc building 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 350/9%. Bob Braden is
doing the implem=ntation.

CCA - Postel

FPostel

Jon distributed the following written report from CCA since their
reprasanbabive was unable ko attend:

TCP for R3X-11m

CCA is intezrating the SRI TCP-2.5 into an Mancillary
rontrol process" (ACP) for R3%X-11m. This ACP is addressed
very much as a device driver and employs exscubive
facilities orizinally desizned for DECNET. A server TELHET
conversion and user TELHET are in the planning staze. #Wnen
SRI TCP-4 is released, it will b2 incorporated into Ehe ACP.

Current. trials are in the connect-to-self staze. The

schedule for completion is contingent on funding debails,
and could be as sgon as the first half of 79.
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Internet Protocol under R3X-11a

In order to facilitate Internst usaze by protocls other than
TCP, CCA will isolate Internet functions into a separate
"apneillary control process", which, wunder R3¥X-11m, is
addrassed very mush as an I/0 driver.

This work will commence 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 XEROYX. There are
7 types of nets, 20 nets, 500 hosts. Tne particular experiment of
inter=sst to the IN zroup is the use of the PRIET as a link betwesn
two ETHEANEZTs locaked about 2 mile apart. Addinz the Radionet to
the existinz Pare internetwork architecture reguired building an
1822 interface, and addinz 2 network-specifie driver for the
Radionet in thne zateway at each end. This driver performs network
specific frazmentation, splitting up large internet packets into
smaller frazments tnat can b2 sent throuzsh the Radionet.

Over 1000 hours of gateday operakion have been accumulated, and
tEne 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/S from a line rated at 9.6
KB/5; and ouk of the 100 KB/S radio channel, they can usually zet
12.5 XB/53:; and if all the paramenters are tuned, they can on
ocoasion zet 25 ko 30 XKB/S.

John also disocusaed a3 flow control problem that ecan seriously
affset throuzhput. Basiepally, the variability in delay may
trigzer undesirable retransmissions that result in every messaze
beinz sent twice. These effects may be repeated resulking in
every messaze being sent many times. The serious part of the
problem is that such states may be stable. Tnis topie is furkner
discuszssed later in the mesting.

Tnis particular failure mode has since been corrected, by sligntly
modifying the flow control heuristies, and system behaves
properly. This experience azain hizhlizhts the difficulty of
desizgning gzood flow control and congestion control mechanisas,
especially when inter-connecting networks whose basic performance
differs by several orders of magnitudes.

John also requested contributions to a bibliozrachy on local
networks that he is preparing.
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MITRE - 3kelton

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 a 300 MB base band with
a 300 ¥B subrchannel for packet data transmission. TTY-to-TTY
connections have been tested on the ecable, and tEhe 11/70 is being
connected wvia a sinzle DH-11 line with software multiplexingzg.
Eventually, the 11/70 will interface to thz ecable via a UMC-Z80.
There are three LSI-11s soon to be connected to the cable. Thess
could run Ehe MOS-TCP from Jim Mathis. Anitza will provide soms
material from a MITRE workinz paper for an IEH deseribinzg the
network.

FORD - Xen Biba

#2n discussed the work abt FORD on the K305 (Kernelized Secure
Operatinz System). This iz to be 2 UNIX-1ike syskem wWith
multi-level securibfy. The Critical Desizn Review is at the end of
February. The system will be wrikten in HMODULA (pos=sible fall
bask is "C"). HKen poinked out thsz problen of nandling IN protocol
fraznent reassembly in a secure system. This is further discussed
in IEN-T3- The key issus Soems te be to provide sone
demultiplexinz informzation in every frazment =so as to not regquire
"ghared" storaze in the kernel.

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

1+E chann2l with DMA connsctions to PDP=11s. Tne natwory hosts
will uss HNCPs. The network dinterface is based on a UMC-Z30 from
ACC.

COASAT - Mills

David discuss=d the Earth statien connsectien abk Clarksburg and
Washinzton. The Clarksburz =zround station is a 16 XB/3 station
(tne others are 64 KB/3). David distributed a memo kitled "Issuazs
and Plans in Internetworking"” which describes the Washinzton
conneckion in more detail.

COASAT is conbtinuinz effort to bring up the small earth station
for participation in Internet arkivikies. Tn= principal
gxparimental tool in these activities 1s a smnall LSI-11 based
system called the Demo Terminal. This syskem, which is to support
SATHET and other activities as well, iz eguipped with packet
speech, facsimile and graphics fterminals suitable for use in a
multimedia workstation mode.

Tne software whieh runs in Ehe LSI-11 is derived both from ARPARZT
and DEC sources and desizned specifically for real-time loeal
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networks applications., COASAT current activities in support of
this software include:

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

2. Desizn and inteszraktion of device drivers for packet speach,
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. Desizn of suibable inkerface software to couple the gateway
te the Demo Terminal (simple datagram sxchange).

2. Desizn and implementation (petty larceny presuaptions) of
suitable nigh-level protocol modules (FTP, mail, ete.) dssizned
to thrive at the end of a lonz thin flakey line (UET).

3- Desizn of hizh-wnizzbanz content demonstrations both for
COMSAT manazesment and publie forums such as NIC 79 (which is
the SATHET coming-ocut party).

23 = Greenblat

Richard provided us with 3 special report on the status of tha
CHADS net at MIT. There are currently B8 stabtions connected by
CATV pable running at 8 M3/3. Thera are Lisp machines, ITS 10°s
and a 2740 Tops20 system on the net. The protocnl was developed
oy Dave Moon. A feature of this protocol is tha CONTACT HNAME
whirh 1is a text stringz. This mechanism allows one to send a
"line" of kext to a process which that process may kreak as an
initial arzument. Another feature 1is the "Receipt" which is a
flow control notificabtion thak a messaze has been buffered, but
not yet acecepted (it will be acknowledzed when it is  accspted).
Hichard notes that his group is interested in Internsttinz and has
provided a way for higher level programs in hosbt in CHAOS net to
interact with their counterparts in the ARPANET throuzh a bridze
program that runs in a host connected to both nets.
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FLOW COWTROL DISCUS3ION

f dispussion of the problem raissd by John Shoch book place. The
probl em is that due Fo 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
kne shannzl with very poor efficiency. bspacts of this problen
invalve (1) determining the retransmission delay from measured round
trip times, and (2) trigzerinz retransmission on the arrival of "old"
asknowledzments. The problemn develops wWhen the delay in the system
auddenly inecreases so that synechronization between acks and messazes
is last. There was also some discussion of the interactions between
the levels of protocol. John Shoeh pointed out that a  paper by
Donnelley and Yeh at the 1978 Berkeley Workshop was a zoond discussion
of this problen.

ACTION ITZ453 FROH4 LAST MEETING
3. IN-4 and TCP-Y4 3Spzecification Status - Cerf, Postel

Vint stated +that the IN-Y4 plus TCP-4 have been adopked as a basis
for standards for network protocols in the DOD.

Jon 3aid the skate of the specifircation is "in editinz."
b. Internst Address to Local Net Mappings

The following transformations are used to convert Internet
addresses to loral net addressas and vice versa:

ARPANET
e o o e s FEmm————-—— - e
1 HOST, .l LH I by !
e e e e o e e tomamem——
3 3 8
SATHE
- — o ;- +
! ZERO ! HOST !
e ——— e - e
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Poztel

PRNET
e ———— e ————— +
! ZERDJ ! HOST 1
fmmmma— e e +
8 15
LCS HET
fmm—————— fmm—————— o +
! 5UB !HESERVED! HaIsST !
1 HOST 1 1 !
Frmm————— Frmmm—————— e ——— *
8 ol 8
EDN
Fm————— Fm—pmmm—m————— m—————— +
! I H! 1 !
! ZERDO ! O1 ZERD I TIMP'I
! ! 51 ! !
! I T1 1 !
e pmmfpmm e O +
& 2 10 b

Rzport from the Access Control Mesting - Perlman

Radia discussed some of knz issuss in ascess control. Tas amain
point is that access control impacts rowting., We should really
tFalk about selective routing or auzmented routing procsdures. One
can imazine enforcing routing restricticons on the basis of source
{or destination, or both) host, nek, user, or the kyps of service
requasted. & key issue is how to prevent the forszery of the
source identification. The asktual degres to which selective
routinz can be enforced may be impacted by the amount of data
ragquired to make an aubthorizatbtion chsok. Any fine-grain rontrol
will require impractiecally larze data bases. A small group
meebing will be h=ld on this kopie.

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

non-sxistence of "wall-known" ports depends on the existence of a
nans server.
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Internet Name 3erver - Postel
Jon reviewed the name server presented in IEN-61 but adapted to
use the User Datagram protocol. The material in IEN-51 will have
to be edited and reissusd. Tnis presentation assumsd the nams
server ocould be found on a "well-known" port. It was pointed outk
that there are two models here;
{1) 3tatic Bindinz = "well-kno#n" porks

(2) Dynamic Bindinz = "pans ssrver"

however, every dynamie bindinz scheme has a reoot of statie
Bindinz.

There is also an issusz  aboub Wwhat the namne server is expected to
knoW, Ehak is how much detail --Nets, Hosts, Server Process:s,
eho.

Internst Speech Capability - Forzie
Jin reports the system is not yet operational. There is still
some development and testing Fto be done befors the spzech systenm
pan use the SATHET straam fapability.

Internst HMail Spepification 3tabtus - Postel

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

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

o

Vint azain asks that nesds for equipment in the cakbezory of
L3I-11s, port expanders, ete. be reported to him by 5 p.m:.

ECU Packet 3izzs - HMathis
Jin says an ECU will nandle a whole ARPA net messaze (80946 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. HMultiplexing Protocol - Postel

Jon noted that a simple-minded multiplexinz protecel is proposed
in IEN-TZ2. Tne protocol number is 18 (22 ockal). Tnere is an
izsus of shecksum protectilon of the multiplexinz header.

n. 6576 Onstets - Postel

Jon s3id the gusstion of just what was the mezaninz of the 576
ootet size chosen 3t kths last meetinz had come up. The
clarifiration i3a: an internet datazran of 576 ockets may bs sent
by any internet host with expectatbtion that all inkernet hosts will
b2 able bo acespt interpet datagzrams that larze. It may be that
such datazrams will be frazmented to transit certain natworks and
that desstinaticn hosts will have to reasssable the fraznents.
Every internst host should be prepared to asssmble a saf of
frazments totaling 575 octets.

It was also noted that every internst module should be prepared to
pass 2 58 octet datazram with out frazmentation. The maximum
internet header is 60 octets, and the minimun data fragmsnt is 8
ockers.

SRI GEMERAL S5TORE - Mathis

Jim reported on sone hardware/software modules thak S5RI eresates and
can make available te other ARPA contractors under various
arranzaments.

1. Port Expanders
« L3I-11
« 32K HMemnory
. U line Terminal Interface (DL115)
. HRobustness Card
. DMA Controller + 5 1822 channels
b. DHdA 1822 Interface
o. Interrupt driven 1822 Interface
d. HRobustness Card
« ZXNHET Software
« Auto Leoader
« SwWitoh settable address
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PERIODIC 3TATUS REPORTS = Mathis

Jim reported that 3SRI would coordinate the pericdic status reports to
be senk in on Networks, Gateways, IN modules, and TCPFs. Jim suzzests
the following formats:

a. Internef Prozram 3tatus

« XHNET servers

-ELF debugzer

-M03 debuzzer

=boot strap

=loader
. XNET user (Tenex/Tops 20)
. Internet Nane 3srver
« Measursment Center
. Printer Spooler
« Other

b. Gateway 3Status Reports

-~ What is it?
=11/40 ELF gateway
=Mini gateway

« Woere is 1LE?
=-HET 10, HIST 353<-»NET 2, HOST N

« Wnat does it do?
-Header Version WHumber
-Time-to-Live
-Header Chacksun
-GACC Reporting
=Frazmentation
-Alternate Reuting
-Brrer Reporting
-Address Mapping

e. TCP/IN Status Reporting

« Wizre is it?

-Net and Host address
« Wnat is it?

-Port nuambers of servers
« wWnat is left out?

=Ho Checksun

=No Urzent

-Ho Frazmentation
- Wnen 1z it there?

-By Appointment Only

=411 the time
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DOD OPERATIONAL NEED FOR STANDARDS - Cerf

Vint repeated the need that DOD has for a standard for the zrowing
activity in networks within the DOD. Vint again emphasized the
potential model our internet protocols provide.

INTERNET MAIL - Postzsl

Jon reviewsed tha proposed new interpet :2il system. The system is
based on communication of a structured datza object (the mail itex)
between mall roubing prozrams. The system will not be based on the
existing ARPANET “ail or FTP. Tns mail items will be buill up of a
small set of basic daka elements such as intezer, character strinz,
ete., and a list type. In zeneral, a Etransaction betws2en mail
roating prozrans will be a 1list of three tnings: first, =an
identifier; ssecond, some control informakion; and third, the mail
it=self. The routing information will come from thz contrel
informnation. Tne Specification 1is 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 a2 person at one2 hest to initiate files
transfers opekwsen two other hosts. A key design issus (which is not
really wunique to FTP) is aceess control. The propossd FTP providas
for {does not require) a very gensral access control schems. The
aceess control schems will allow use of alternzative techniques, such
as nornal lez in, trusted FTPs or third party access conbrollers.
Thers w#ill be a foreground and a backzround mode for file transfers.
Current activity focuses on developing scenarios for file ktransfer
and specifyinz the protocol operations whieh make thea happen. The
specification 4is bo 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 1local
distribution issues and potential uses of the systea. Tne main
thrust of the Wide Band experiment is to experiment with many voles
users in simultanecus conversations, but other experiments Which can
use ths available bandwidth are anticipated.
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STREAY SET UP - Hoversten

Estil discusssd streanm set up and group addressing. Bokh features
are provided by SATHET. Strean sst up is used to provide small
varianpe in delay whnen use is periodie. The cost is the reservabion
of some resource.

CONFERENCING - Forzie

Jim talked about wvoice confersncinz. A voles conferencs may make use
of bolth stream sst up and group addressing. There are bwo models of
conferencing: central and distributed. There are really btuo levals
of the conference: control and data. The control of the conferencs
uses a2 central model; the data of the confersnce us=s a distributed
nodel. The problen of moving betwsen a line-network (e.g., ARPANET)
and a pbroadeast-nebtwork (e.z., SATHET) was discussed. One sugzestion
iz to have 2 surrozate or representabtive in the conference on on2
network aect on behalf of all ths participants on the obther network.
Tne issue was raised about the necessity (or non-necessity) of the
representative to be in kthe sans physical host as the zateway between
the networks. Two hard problem= to bs discussad in the future are
internet multidestination delivery and internet strzamn seb up. There
seems to be a problem if two line-petworks are connected to a
broadrast nebtwork and are part of the same zroup of strean  users.
Under some casss  thelr messazes will econfliet in ths strean
bracdecast. This topie is to be discussed at fubture meetinzs.

FAULT ISOLATION -~ Bresoia

Therz2 was a discuszion of how to identify fauwlts 1in the internat.
Tnz foous was on how bo forward error reports or responses throuzh
the internet. Potentially, information about econgestion or
unreachable deszstinations ecould bs sant via internst options or via a
diskipct protocol. It could bs sent to gateways or hosts. There
could be spzeial datagram types for probing gateways for
connactivity. One mizht alsc desire to tragce the roukte of a
datagramn. A small working group will meet bto discuss this topic.

ADDRES3SING IS3UES - Cohen

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

Steve briefly described a snall multi-mediz terminal being desizned
at ISI. Tne "reality™ of the termninal forces some decisions aboub
multi-media pretocol interactions. The protocol selected has impact
on the dynaniecs of terminal wuse and on the memory and processing
poWwer needed in bhe bEerminal. Leckinz inke synchronizabion betwsen
media, one finds Ehat at bthe expected interaction rates spsech and
maps kake about the sane data rate except that speech comes as a
rezular flow of snall packst, where maps come as infrequent bursts of
larzz packetbs. The possiblitiss for synchronization range from no
system provided synchronization te compleke synchronizakion. Tnass
extremzs are probably boo restrictive, and a middle course should be
taken. One middle course could be synchronized only when a kerminal
user has both the push te talk and the stylus enzazed at khe samne
tin=. In voice conferences, we coordinake by passzing the floor.
DraWing conferences may coordinates by passing the chalk. If copies
for the record are kept, the synchronization information must be
recorded too, so a play pacx will mateh what actually nappened.

Thers 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 suzzested, somsons else
thought thes coordination was done outside the system.

GATEZWAY REPJIRTING - Bresaia

Mike reviewed Lhe note the distributed earlier. There was no
detajiled discussion of the note.

PROTOCOL STATUS REVIEW - Postel

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

NEXT AEETIWG
The next meeting will bs held 8-11 HMay at BBU.
day 8 - Plenary - 3tatus and Presentations
Miy 9 - Working Groups and Reading

May 10 - Plenary - wWrap-up
May 11 - Giant Multineb Demo

This demonstration is to include ARPANET, 3SATAHET, BOSTON PRNET, MIT
LC3WET, SRI PRNET, and possibly EDN and EP33. A point of econtact for
coordination will bz established at BBEN.

Mestinz after that iz scheduled for 10-13 Sspteanber at UCL (London).
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AGENDA FOR NEXT MEETING
Please note that kne notakion "(IEN}" associated witn an iten below
indicates that an Internet Experiment Hoke is to be prepared on the
topie and ecirculated ab least one month before the next meeting.
1. Oparational SATHET TRAMSITION PLAM - Binder (IEH)
inputs from Strazisar and Mathis
2. Expanded Routing Stratezy - Perlman
Presantation (IZd)
3. Source Routinz - Cohen
Presenkation and Discussion (IEN)
4. Stream/Conferencinz Control, Set-Up - Forgie, Hoversten, Cohen
Presantation and Discussion (IEN)
5. Internet messagze Forwarding Speecificaticon - Postel
Presentation (IEN)
5. Fault Isolatien - Strazisar
Presantation and Discussion (IEA)
T- TCP Bake—off Results - Postel
3. State of the Internst Rsport - Mathis
Presentation (IEN)
9. Equipment Report - BBY, 3RI, UCL
10. Internet Usage Experience - Kirstein co-ordinates
11. DOD 3kandardizakion Efforts - MoFarland
12. AUTODIN II + NIFTP Discussion - Wingfield, Bennett
13. Dizcussien of version 4 Internst Protocol 3peec - Postel
14, MULTI-NET Demonstration

15. Status Raports
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MEMOS DISTRIBUTED
1. Meetinz Azenda - Postel
2. Format for Gateway Polling and Reportinz - Brescia
3. Issuss and Plans in Internstworking - Mills
4. TCP for R3¥-11m - Low

5+ Mappinz Internet Addresses to "Real Net™ Addresses
on the Exploratory Data Nekwork (EDN) - Cain

6. Internet Experimsntal Wote (IEN) Index - Postel
T. IEN=T1 "User Datazram Protocol"™ - Rsed % Postel
3., IEN=72 "Hultiplexinz Protocol"™ - Postel

3. IEN-T3 "& TCP Implem=sntation Issus" - Abranovitz,
Fadlipsky, and Biba

10. IEH-T4 "Ssquence Hunbsr Arithmetic" - Plummer
11. IEN=T75 "Tne TCP Reset Mechanisz" - Plumner
12. "Issuss in Packet-Network Interconnection™ - Cerf & Xirstein

13. List of Attendees
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ATTENDEES

Mike Brescia
Jack Haverty
Dale MeHeill
Radia Perlman

William . Plummer
Virzinia Strazisar

Hay Tomlinson
Mike Winzgfield
David L. Mills
Vink Cerf

Ed Cain

fAobert Lyons
Aay defFarland
Horman Abranovitz
Ken Biba

Danny Cohen
Jon Postel

Jim Forgie
Aick Abel
E3til Hoverszten
Noel Chiappa
David Clark
Anita Skelton
Aaze 3Stensby
Carl 3unshine
Hrain Davies
Faul Hasterman

Geoffrey Goodfellow

Aon Kunzelman
Jim Mathis
John Pickens
Andy Pogzio
Bob Crinzle
Peter Kirstein
Alen Meyne
David Bogzs
Yozen Dalal
John Shoon
Larry 3tewart
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BBY
BBEY
BBY
BBl
BEN
BBH
B34
BEH
COMSAT
DARPA
DCA
DCA
Dan
FORD
FOdD
IsI
131
LINCOLN LAB
LINKABIT
LINKABIT
MIT
MIT
MITRE
NDRE
RAND
RESRE
R3RE
SRI
SRI
SRI
SRI
3RI
ucL
ucL
UcL
XEADX
XERDX
XEROX
XEROX

BREZCIAFIZENZ
JHAVERTY?BBAUD
DHMCHEILLIB3NE
PERLMANZBEHA
PLUMMERZBRI
STRAZISARIBBH
TOALINSONIBEY
WINGFIELDZBBND
MILLS3ISIE
CERFIISIA
CAINBZIDN-UNIYX
LYONSEISIA
MCFARLANDIISIA
ABRAMOVITZZSRI-XL
BIBAZSRI-XL
COHENEISIE
POSTELSIZIE
FORGIESEBN
ABELIISIE
HOVERSTENGISIA
JHCIMIT-AT
DClark3AIT-AL
skalton3IBBN
AAGEISRI-KA
CASIRAND-UNIX
JTAYLORIISIA
JTAYLORIISIA
GEQFF3SRI-KA
HUNZELMANIISIE
HMATHISESRI-KEL
PICKEW332RI-KL
POGGIOZ3RI-KEL
UX3ATEISIE
KIRSTEINSISIA
BOGG38PARC-MAXC
DALALSPARC-MAXC
SHOCH8PARC-MAXC
LSTEJARTSPARC-HMAXC
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