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TCP Meetinz Notes - 23 January 1973

OPENING REMARKS - Postel, Cerf

Jon welcomed the zroup to ISI and peinted oub the facilities. WVint
provided a quick overview of bthe status of TCP as a basis for a DOD
standard. Jon gave a brief summary of the TCP testing session wWwhich
preceeded tne meeting. Due ko the need te have the specification
edited and published very socon, it was decided te overturn ths azesnda
and devote the main part of the day bto sditing sessions.

DISCUS3ION OF TCP IS3UE3
3. TCP Data and Control Ssquesncs Spaces

The sugzestlon that data and conktrol should have distinet ssgquence
spaces is rejected.

b. DATA and 3Y¥H
It is apceptable te send data with a 5Yd sezment.
¢. Zere Windew Arithmatis
& propesal to treat a zero wWindow 38 a window of size one for

purposss of sequence nunber chaeoking is rejected; the four-way
test noWw in the deseription is retained.

d. Addressinz

Whekher ports are best logzated in TCP or IN header was discussai.
This is 3 continued outstanding issue. For now, ports remain in
TCP header. Biba and Cohen are to have a small group meebing to
discuss Multiplexing and Addressing and report their conclusion at
the next masting.

2. Pseudo Prozram
Tne usze of a prozram of sorkts as a specification deviece was
reviewed. The feeling was that while of value, it should be an

appendix rather Ethan the main specification. Also, considerable
concern was expressed over publishing any prozram containinz buzs.
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Cloze

Some feel "CLOSE"™ is too strong a wWord for the mild-mannered
termination procedure currently defined. The reguirement to
continue reading data after issuing the CLD3E request bobthers some
users. Pos=zibly, it would be useful to chanze the names of ABDJRT
and CLO3E te Immedlate and Deferred Close, Hot clear there was
any resolve te actually change anything.

Rubber EOL

Huch discussien of purpsse of Rubber EOL. Some unhappiness was
expressad about the name. Seems to b2 a way of making the
sander’s letter and bhe receiver’s buffers inte transaction units,
Tnezre Wwas a call for an investization inte other mechanisns to
provide transaction-oriented transmission. It would help the
discussion and motivation ko have a specific detailed
transaction-oriented application in mind.

EDITING THE SPECIFICATION

At

Ehis point, the meetinzg divided into s3mall groups to edit the

specification in ssetions.

DISCUSSION OF TCP IS3SUES REVISITED

After saveral hours of editing, the msetinz reconvened, and issues
that ecane up during the editing were diasussed.

.

Postel

FIN processing when Buffer Size is not one.

In any cass, FIN impliess EQL.

If FIN is in san2 letter with EJL or in a separate sezment which
arrives when on a buffer boundary, then the FIN doss nobk cause an
additional EOL. If in a segment with data and ne EOJL, then it
causes on2 EQOL action.

Letter Combination

If the zender knows that an EOL will fall on the receiver’s buffer
boundary, then the sender rcan conbine additional data into the
same segment and erase that letter boundary.

Tnat is, if there 1is no "phantom data™, Ethen lekters may be
combined.
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Order of Processing

The order of processing of the elements of a segment should be
elarified in the specification.

Tnere 1is a special ocase for processing R3T in the right way to
avoid enterinz ESTABLISHED state.

Implementation

It is suzzested that section 5 be deleted with perhaps a few
deseriptions of mechanisms retained. Perhaps some notes, such as
Flummer s note on sequencs space arithmetic could be retained or
inserted.

Options

It i3 now offirial that there are no unchecksummed option in TCP
or IH.

For both TCP and IN options, the format will bs TYPE first, LENGTH
second.

TYPE ZERO iz end of option list

TYPE OHE iz NOP or padding
TYPE = 2 or more has LENGTH and lenzth-2 arzuments octets
OPzW User Call

The LISTEN and CONNECT user ecalls will be replacsd by one call
named JPEW which will have an active/spassive flas.

STATE DIAGRAM

The state diazram should be made more accurate. For example, it
should include R3T events and local ABDAT calls.

Window Policy

Backward motion of the windew is allowad but strongly discourazed.
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TCP TESTING RESULTS3
Jon sumnarized the TCP Testing results. The players were:

Mike Wingfield
Jack Haverty

Unix "Cw
Unix MACRO-11

Bob Braden - UCLA 36D/91
Bill Plumner - Tenex
Dave Clark = MIT-Multics
Jinm Mathis - LaT=11

cvery implementation could ktalk to itself.

In g=n=ral, Gthe prozrams could talk to all the other programs; in a
few cases, the connactions were nobk verified due to a lask of time.
When chzeksuns were in fores, the programs were conziderably less
compatibla. Work was dons the second day of testing, and much of
this problen was overcoms.

Tie testing involved (in addition to direet connsction) the use of a
special "testing" zateway. This zateway 1is set up to purposely
discard, delay, duplicate, or introduce errors into the datazrams
that it handles.

Tne TCP testinzg was bassd on a scoring procedures to focus activity on
actually makinzg as many inter-program contacts as possible, and to
test soms unusual features of TCP. In several ways, the scoring
procedurs was not fair, and all the participants did very well. In
any ¢as2, the order of the finish according to the score sheet was:

Winzfield
Clari

Pl unmer
Haverty
Mathisa
Braden

While tnis session wWas very successful, further testing is needad.
HAY DEMOWSTRATION

Taere will be an "Internet Demo" on 11 May at BBN. This is really a

demonstration of TCP’s and user programs interacting throuzh several

networks. Dave Clark will serve as a foecal poink for further testing
off TCP'= on the esast coast.
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Vint will take a poll in early March for inputs and status on TCP's.
He will then determine the date of the next TCP meetinz.

ACTION

FOR NEXT TIME

Poskel - Reissue Specification

Biba, Cohen - Report on Multiplexing and Addressin:z
Implementors - Rsport TCP Information

Postel - IEW listinz all OFTIONS

MEM23 DISTRIBUTED

1.

Postel

Meetinz Azenda

Internet Experimesntal Hote (IEN) Index - Postel
IZ4-T71 "Uzer Datazram Protocol®™ - Reed & Postel
IEN-T2 "Multiplexinz Protocol™ - Postel

IEN-T3 "A TCP Implementation Issue" - Abramovitz,
Padlipsky, and Biba

IEN-TU4 "Sequence dumber Arithmetic" - Plummer
IEN-T5 "Tne TCP Reset Mechanisa™ - Plummer

List of Attendees
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ATTENDEES

Jack Haverty
William W. Plummer
Ray Tomlinson
Mike Winzfield
Vint Cerf

Ed Cain

Ray MeFarland
Gary Grossman
Horman Abramovitz
Ken Biba

Danny Cohen
Jon Postel
Ho=l Chiappa
David Clark
Anita Sxelton
Aaze 3tensby
Carl Sunshins
Brain Davies
Paul Maskerman
Dayid Kaufman
Jim Hathis
Andy Pogzio
Bob Crinzle
Alen Meyne

Bob Braden

Postel

BBN
BB
BBH
BB
DARPA
DCA
DoD
DTI
FORD
FORD
I31
I3I
MIT
MIT
MITRZ
NDRE
RAND
RSRE
RSRE
3DC
SRI
SRI
UCL
UCL
UCLA
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JHAVERTYZIBBND
PLUHMHMERSBEN
TOMLINSON2BEN
WINGFIELD3BBND
CERFSISIA
CAINGEDN-UNTY
MCFARLANDBISIA
graddti
ABRAMOVITZZSAI-KL
BIBASSHI-XL
COHEH313IB
POSTELOISIB
JHCAMIT-AL
DClark3MIT-AI
skeltondzaN
AAGESSRI-KA
CASIRAND=UNIX
JTAYLORSISIA
JTAYLORSISIA
KAUFHANBRLIILE
MATHIS3SRI=-KL
POGGIDZSRI-XL
KIATAISIE

BRADENICCYH
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