Net wor k Wor ki ng Group J. Postel
NG / Request for Comments: 694 SRI - ARC
June 18, 1975

Prot ocol Information
I nt roducti on

This file contains infornmation on the various protocols in the ARPA
Network. An effort will be made to keep the infornmation current, but
hi s depends on the cooperation of the users of this file to convey
any information about protocol devel opnents, or corrections to this
information to Jon Postel at SRI-ARC

Online address is POSTEL@BNB; Phone is (415) 326-6200 x 3718;
U S. Miil address is Stanford Research Institute, Augnentation
Research Center, 222 Ravenswood, Menlo park, California 94025.

This is a conmpendium of all the protocol related activity and nost of
this activity and nost of this activity is with experinental
protocols, for those protocols, which are official standards the
designation "[COficial]" will be appended to the nane.

This protocol information file is online as:

Pat hnanme: [ OFFI CE-1] <NETI NFO. PROTOCOL- | NFORMATI ON. TXT

and al so [ BBNB] <POSTEL. PROTCOL- | NFORVMATI ON. NLS
Much of the docunentation of protocols appears as Requests for
Commrents (RFCs) and many of these are available online. Wen a
docunent is accessible online a pointer to that source will be given.
Also note that recent RFCs are online at Ofice-1 in directory
<NETI NFO> wi t h nanes of the form RFCnnn. TXT where nnn is replaced by
the RFC nunber. There is also an index of recent RFCs as an online
file:

[OFfice-1] <NETI NFOR>RFC- | NDEX. TXT
There are three other online files that are rel evant to protocols:

There is a file that lists Oficial Host Names and associ at ed
i nformati on as described in RFC 608, the pathname of this file is:

[OFfice-1] <NETO NFO>HOSTS. TXT
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There are two files that list the addresses of the Network

Li ai sons, one file lists the online nmessage address, and the other
the US Mail address and phone nunmber. A network liaison is a
person designated by a host organization as the contact and

coordi nator for network technical information fro that

organi zati on.

[Ofice-1] <NETI NFO>LI Al SON- SNDMSG TXT
[Ofice-1] <NETI NFO>LI Al SON. TXT

These files are prepared by Jake Feinler of the Network
Information Center (NIC). Indeed the NIC has been very helpful in
providing the online file space for the recent Request for
Comrents, and other protocol related files. The NIC al so

mai ntai ns the hardcopy reference library of all RFCs.

The NI C has assenbled and filed with the National Technical

i nformati on Service the collection of docunents known as "ARPA
Networ k Current Network Protocols". This collection represents the
nmore or less "official" protocols as of 1-Decenber-74. The accession
nunber i s ADA003890.

| MP- 1 MP
surface

Cont act :
Al ex McKenzi e ( MCKENZI E@BBN)

Docunent s:
Heart, F. et. al. "the Interface Message Processor for the
ARPA Comput er Network,"™ AFIPS Conference Proceedings,
36: 551-567, SJCC 1970.
MQillan, J.M et. al. "Inprovenents in the Design and
Per f ormance of the ARPA Network," AFIPs Conference
Proceedi ngs, 41:741-754 RFCC, 1972.
McQillan, J.M "Throughput in the ARPA network - Analysis
and Measurenent," BBN Report 2491, the text is also
contained in BBN Quarterly Technical Report 16, avail able

fromthe National Technical Information Service [NTIS]
accessi on nunber AD7544441.
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Peopl e:
John McQuillan ( MCQUI LLAN@BBN)
Schedul e:
Comment s:
Recent devel opnents:
Satellite
Cont act :
Randy Rettberg ( RETTBERG@GBBN)
Docunent s:
Peopl e:
Robert Kahn (KAHN@ SI)
Schedul e:
Comment s:
Recent devel opnents:
I MP- HOST
| MP- HOST [Offici al ]
Cont act :
Al ex McKenzi e ( MCKENZI E@BBN)
Docunent s:
"Specification for the Interconnection of a HOST and an
| MP," BBN Report 1822, Revised Decenber 1974. NITIS:
ADA002751
Peopl e:
Al ex McKenzi e ( MCKENZI E@BBN)

Dave \Wal den ( WALDEN@BBN)
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Jon Postel (POSTEL@BBNB)

Jerry Burchfiel (BURCHFI EL@BBN)

John McQuil I an ( MCQUI LLAN@GBBN)
Schedul e:

Conment s:

The "link nunmber” field has been extended from8 to 12
bits and renamed the "nessage identification" field.
Message type 6 now is used to indicate a reason for at
type 7 (destination dead) nessage. (See BBN1822).

There has been some recent changes to the Ready |ine
interpretation by the IMP for deciding the alive/dead
status of a host.

| nportant changes to the I MP and | M/ HOST Interface
announced in RFC 660 23-Cct - 74.

(31-DEC-74) The change to allow up to eight nessages to
be in transit between a source host and destination host
shoul d be nmade very soon. This should not effect the
hosts at all except to provide better thruput and fewer
i nter-nmessage del ays

(6-JAN-75) BBN Report 1822 updat ed.

Sections 1, 2, 4, and 5, and Appendi x C now i ncl ude
data on the Pluribus IMP. The Pluribus |IM is based
on a nodul ar mutliprocessor hardware design; it should
be capabl e of rmuch hi gher bandw dth and greater
reliability than other | MP nodels.

Section 3.1 contains additional information, which nmay
be hel pful to Host programrers.

Section 3.3 and 3.4 add a new type of Host to Host

dat a nmessage, the uncontrolled packet. Section 3.7
has been added to describe the use of this new nessage

t ype.

Section 3.4 describes changes to the sub-types of | M
to host nessage types 6 and 7.

Appendi x A has been updat ed.
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Appendi x B has been expanded to provide specific
recomendati ons for Host inplenmentation of the
Host/I MP I nterface.

M nor clarifications have been nade in Appendi x F. (No
changes have been nmade to Figure F - (or F-9.)

Recent devel opments:

(18-June-75) Very inportant changes to the Host to I MP
and | MP to Host interface protocol are proposed
(specified?) in a recent note. The areas changed

i nclude: expanded | eader size, expanded address field,
new nessage |length field, expanded handling type field,
source host control of packets per nessage, change in the
handl i ng of unordered nmessages (current type 3 nessages),
change in the addressing of fake hosts, including an
address field in the | M/ Host hop nessage, (best of all)
backward conpatibility, and a possible change in the

maxi nrum nessage | engt h.

Wal den, D. "I MP/ Host and Host/|MP Protocol Change,"
RFC 687, N C 32654, 2-Jun-75.

[OPfficed-1] <NETI NFOR>RFCB87. TXT

(18-Jun-75) Comments on the changes proposed by WAl den in
RFC 687:

Postel, J. "Comments on the proposed Host/I MP Protocol
Changes," RFC 690, N C 32699, 6-Jun-75.

HOST- HOST

ncp -

Post el

standard host-to-host [Oficial]

Cont act :

Jon Postel (POSTEL@BBN)

Docunent s:

McKenzi e, A. "Host/Host Protocol for the ARPA Network," N C
8246, NTIS: AD7/57680, Jan 1972.

Postel, J. "Assigned Link Numbers," RFC 604, NI C 21186, 26-
Dec- 73.
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Peopl e:
Jon Postel (POSTEL@BBNB)
Al ex McKenzi e ( MCKENZI E@BBN)
Schedul e:
Comment s:
Recent devel opnents:
ncp - host-to-host [Experinental]
Cont act :
Jon Postel (POSTEL@3BNB)
Docunent s:
McKenzie, A "host/Host Protocol for the ARPA Network," N C
8246, NTIS: AD757680, Jan 1972.
Postel, J. "Assigned |ink Numbers," RFC 604, NI C 21186,
26- Dec- 73.
Burchfiel, et. al. "Tip-Tenex Reliability I nprovenents" RFC 636
NI C 30490 June 1974.
Peopl e:
Jon Postel (POSTEL@BBNB)
Al ex McKenzi e ( MCKENZI E@BBN)
Jerry Burchfiel (BURCHFI EL@BN)
Dave Wal den ( WALDEN@BBN)
Schedul e:
Comment s:
The BBN TI P and TENEX groups have specified and are
i mpl erenting additional protocol conmands with the intention of
providing better reliability and survivability over system
Post el [ Page 6]
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mal functi ons. The additional protocol conmands are for
cleaning up partly closed connections and resynchroni zi ng the
al  ocati on val ues on open connections (see RFC 636).

(31-DEC-74) Tenex 1.32 and the Tips are now running this
pr ot ocol .

Recent devel opnents:
ncp - host-to-host [Experinental]
Cont act :
Jon Postel (POSTEL@BBNB)
Docunent s:

McKenzi e, A. "Host/Host Protocol for the ARPA Network," N C
8246, [NTIS # AD- 757 680], Jan 1972

Postel, J. "Assigned Link Numbers," RFC604, N C211685, 26-Dec-
73.

Kanodia, R "A Lost Message Detection and Recovery Protocol,"
RFC 663, NI C 31387, 29-Nov-74.

[ OFFI CE- 1] <NETI NFO>RFC663. TXT
Peopl e:
Jon Postel (POSTEL@BBNB)
Al ex McKenzi e ( MCKENZI E@BBN)
Raj Kanodi a (Kanodi a. ConpNet @1 T- Mul ti cs)
Schedul e:
Comment s:
(31-DEC-74) This recent proposal is interesting in several
features, but sone have suggested that is ainmed at a non-
probl em

Recent devel opnents:

msp - Message Switching Protocol
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Cont act :
Dave \Wal den ( WALDEN@BBN)

Docunent s:
Wal den, D. "A System for Interprocess Conmunication in a
Resource Sharing Conputer Network, " RFC 62, NI C 4962, 3-Aug-
70. Al so published in Comunications of the ACM vol une 15,
nunber 4, April 1972.
Bressler, B. "A Proposed Experinent with a Message Switching
Protocol, " RFC 333, NI C 9926, 15-My-72.

Peopl e:
Dave \Wal den ( WALDEN@BBN)
Bob Bressl er (BRESSLER@BBN)

Schedul e:

Comment s:

Recent devel opnents:

tcp -

Transni ssi on Control Protocol

Cont act :

Vint Cert (CERF@ SI)

Docurent s:

Cert, V. and R, . Kahn. "A Protocol for Packet Network
I nt ercommuni cation,” | EEE Transacti ons on Conmmuni cati on Vol

COM 22 No 5, May 1974.
Mader, E. "A Protocol Experinment," RFC 700, N C 31020.
[ OFFI CE- 1] <NETI NFO> RFC700. TXT

Cerf, V. Y. Dalal, and C. Sunshine. "Specification of Internet
Transm ssion Control Program" RFC 675, |INWG 72, N C 31505,

Decenber 1974 Revi si on.

Peopl e:

Post el

[ Page 8]



RFC 694 Protocol Information June 18, 1975

Vint Cerf (CERF@ SI)

Ray Tomi | nson ( TOVLI NSON@BBN)

Peter Kirstein (KIRSTEI N@ SI)

Jon Postel (POSTEL@BBN)
Schedul e:

Some experinments now running. Inplenmentation of full protocol
to begin by 1-Jan-75.

Coment s:

Speci fication conpl eted August 4th, but some work still in
progress on handling of single nmessage conversations. A new
sequenci ng schenme (proposed by Tominson) may be utilized. The
addressing field is now used as 4 bit format, 4 bit network, 16
bit TCP, and 24 bit processé&port.

Crocker has suggested a 64 bit path address to be parsed and
reformatted by the gateways along the route. There is
reluctance to experinent with too many things at once though.

(28-Cct-74) A file indicating sonme of the changes in the
speci fications since the 4-Aug-74 docunent is now avail abl e as
[I1SI] <CRF> TCP- CHANGES. The areas of change are "Initial

Sequence Number™, "Socket definition", "Additional User System
Calls", "Packet Format", and "Di scussion of opening and cl osing
(SYN, REL)".

(23-NOV-74) Specifications for test inplenmentation are now said
to be ready on 1-DEC- 74, and an inpl enentation conpleted by 1-
FEB- 74.

(31-DEC- 74) New speci fication docunent avail abl e:
Cerf, V. Y. Dalal, and C. Sunshine. "Specification of

Internet Transmi ssion Control Program" RFC 675, |NWG 72,
NI C 31505, Decenber 1974 Revi sion.
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Recent devel opnents:

nvp -

(30- May- 75)

Status of TCP devel opnent. The BBN version is running at
BBN- TENEXA, but sinulates a lot of JSYS calls which will be
cast into the tenex operating systemduring the sutmer. The
SU-DSL version for the PDP-11/20 is in the debuggi ng stage.
The UCL (London) version for a PDP-9 is in the codi ng stage.
We are continuing with the "three-way handshake" version
which is highly reliable in environments which permt
packets to be delivered on the order of hours later than
they were injected into the connected networks. A sinple
TCP is being designed for the packet radio network and does
not use three-way handshake since waiting a second or so to
clear out old packets in not serious.

A test plan for packet radio net, arpanet, and atlantic
satellite networks is in preparation (delivery date 1 August
1975) .

Recent international agreenents indicate that a formof TCP
with a sinpler header (144 bits instead of 256 bits) and no
t hree-way handshake is the nost likely internationa
standard. An IFIP W5 6.1 Reconmendation to CClITT stated
that the nmaxi mum packet delay through all concatenated

net wor ks shoul d not exceed 30 seconds.

Net wor k Voi ce Protoco

Cont act :

Danny Cohen ( COHEN@ Sl B)

Docunent s:

"Specifications for the Network Voice Protocol (NVP)" NSC Note

43.

Peopl e:

Schedul e:

Coment s:

Post el

Speci ficati on docunment avail able (10-Cct-74).
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(20-JAN-75) An initial version of NVP was inplenmented for
real -tine voice experinments between ISl and Lincoln Laboratory
in August 1974. An expanded version has been in operation
since Decenber 1974 for real-tinme voi ce comuni cati on between
Lincoln and CHI. NVP uses both type 0 and type 3 | MP-Host
messages, and all ows increased bandwi dth and decreased del ays
at the cost of reliability.
Recent devel opnents:
packet radio
Cont act :
Robert Kahn (KAHN@ SI)
Docunent s:
Peopl e:
Schedul e:
Comment s:
Recent devel opnents:
Net wor k Debuggi ng Prot ocol
Cont act :
Eri c Mader ( MADER@BBN)

Docurent s:

Mader, E. "Network Debuggi ng Protocol,"” RFC 643, N C 30873,
Jul y-74.

Beeler, M "Response Tine in Cross-network Debugging," RFC 685,
NI C 32298, 16-April-75.

[OFfice-1] <NETI NFO> RFC685. TXT
Peopl e:
M chael Beel er ( BEELER@BBN)

Eri c Mader ( MADER@BBN)
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Dave Retz (RETZ@ SI)

Ken Vi ctor (VI CTOR@BBNB)
Schedul e:

Comment s:

This is a protocol for a PDP-11 cross-network debugger.

Recent Devel opnent s:

(15- May- 75) A neasure of the responsiveness of cross-network
debuggi ng has been reported in:

Beeler, M "Response Tine in Cross-network Debugging," RFC
685, NI C 32298, 16-April-75.

[OFfice-1] <NETI NFO>-RFC685. TXT

pup - PARC Universal Protocol

Cont act :

Ed Taft (TAF@ARC)

Docurent s:
Peopl e:
Ed Taft (TAFT@PARC)

Bob Met cal fe ( METCALFE@PARC)
Schedul e:

Comment s:

Recent devel opnent s

(15- May-75) Link 151 (decimal) assigned.
HOST- FRONTED

Host - Front End

Cont act :

Post el
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M chael Padlipsky (Padlipsky@ T-Miltics)
Docunent s:
Padl i psky, M "A Proposed Protocol for Connecting Host
Conputers to ARPA-Li ke Networks via Front-End Processors,"” RFC
647, N C 31117, 12-Nov-74.
[OFfice-1] <NETI NFO>RFC647. TXT
Peopl e:
M chael Padlipsky (Padlipsky@ T-Miltics)
Jon Postel (POSTEL@BBNB)
Schedul e:
Comment s:
This is a suggested sinple protocol for connecting host to
front end computers, which are in turn connected to the
net wor k.
Recent devel opnents:
PROCESS- PROCESS
ICP - Initial Connection Protocol [Oficial]
Cont act :
Jon Postel (POSTEL@BBNB)

Docunent s:

Postel, J. "Oficial Initial Connection Protocol,"” N C 7101,
11-June-71.

Wlfe, S [notitle] RFC 202, NI C 7155, 26-July-71.

Postel, J. "COfficial Telnet-Logger Initial Connection
Protocol ," NI C 7103, 15-June-71.

Peopl e:

Jon Postel (POSTEL@3BNB)
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Schedul e:
Comment s:
Recent devel opnents:
Tel net
ad Tel net
Cont act :
Jon Postel: (POSTEL@BBNB)
Docunent s:
Postel, J. "Telnet Protocol," RFC 318 3-April-72.
Peopl e:
Schedul e:
Comment s:
Recent devel opnents:
New Tel net [Official]
Cont act :
Jon Postel (POSTEL@BBNB)
Docunent s:
NI C 18639 "TELNET Protocol Specifications" AUG 73
NI C 18640 "Tel net Option Specification" Aug 73
Tel net Options
0 Transmt Binary
"Binary Transnission," N C 15389
1 Echo

"Echo," N C 15390

Post el
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2 Reconnecti on
"Reconnection,” N C 15391
3 Suppress Go Ahead
"Suppress Go Ahead Option," N C 15392.
4 Negoti at e Approxi mate Message Size
" Approxi mat e Message Size Negotiation,” NC
5 St at us
Crocker, D. "Status," RFC 651, N C 31154, 25-Cct-74.
[OFfice-1] <NETI NFO>RFC651. TXT
6 Ti mi ng Mark
"Timng Mark," N C 16238.
7 Renmote Controll ed Transm ssi on and Echoi ng

Crocker, D. "Renote Controlled Transm ssion and
Echoing," N C 19859, 1-Nov-73.

8 Negoti ate About Qutput Line Wdth
Wal den, D. "CQutput Line Wdth," N C 20196,
13- Nov- 73.

9 Negoti ate About Qutput Page Size

Wal den, D. "Qutput Page Size," N C 20197, 13-Nov-73.
10 Qut put Carriage Return Disposition

Crocker, D. "CQutput Carriage Return Disposition,"
RFC 652, NI C 31155, 25-Cct-74.

[OFfice-1] <NETI NFO>RFC652. TXT
11 Qut put Horizontal Tab Stops

Crocker, D. "Qutput Horizontal Tab Stops," RFC 653,
Nl C 31156, 25-Cct-74.
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[OFfice-1] <NETI NFO>RFC653. TXT
Qut put Horizontal Tab Disposition

Crocker, D. "CQutput Horizontal Tab Disposition,”
RFC 654, N C 31157, 25-Cct-74.

Qut put Fornfeed Di sposition

Crocker, D. "Qutput Form Feed Disposition," RFC 655,
NI C 31158, 25-Cct-74.

[Ofice-1] <NETI NFO>RFCB655. TXT
Qut put Vertical Tab Stops

Crocker, D. "Qutput Vertical Tab Stops,"” RFC 656,
NI C 31159, 25-Cct-74.

Qut put Vertical Tab Disposition

Crocker, D. "Qutput Vertical Tab Disposition," RFC
657, N C 31160, 25-Cct-74.

[OFfice-1] <NETI NFO>RFC657. TXT
Qut put Linefeed Disposition

Crocker, D. "Qutput Line Feed Disposition," RFC 658,
NI C 31161, 25-Cct-74.

[OFfice -1] <NETI NFO>RFC658. TXT

255 Extended Options List

Peopl e:

Jon Post el

"Extended Options List," N C 16239.

( POSTEL@8BN)

Al ex McKenzi e ( MCKENZI E@BBN)

Doug Dodds ( DODDS@BN)

Dave Crocker (DCROCKER@ Sl )

Schedul e:

Post el
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Al'l Hosts were to have been running the new Tel net (both user
and server) by 1 January 1974.
Conment s:

Note: the server programis to be available on socket 23
decimal (27 octal).

The Status Option has been revised to take advantage of the
subcommand feature and to reduce the anpbunt of data transmitted
to report the option status.

Seven new options have been defined to allow control of the
format effectors Carriage Return, Line Feed, Form Feed,

Hori zontal Tab, and Vertical Tab.

(31-DEC-74) Rick Schantz has nmade sone suggestions regarding
t he Reconnection Option in:

Schantz, R "A Note on Reconnection Protocol," RFC 671, N C
31439, 6-Dec-74.

[OFfice-1] <NETI NFO>RFC671. TXT
Recent devel opnents:

(15- May-75) The | atest survey of Telnet Server status by Doug
Dodds i s:

Dodds, D. "February, 1975, Survey of New- Protocol Tel net
Servers," RFC 679, N C 31890, 21-Feb-75.

[Ofice-1] <NETI NFO>RFC669. TXT

(18-Jun-75) A schedule for inplenentation of New Telnet in the
TI P has been publi shed:

Wal den, D. "Tentative Schedul e for the New Tel net
| mpl enentation for the TIP," RFC 688, N C 32655, 4-Jun-75.

[OFfice-1] <NETI NFO>RFC688. TXT
FTP
ad File Transfer

Cont act :
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Jon Postel (POSTEL@BBNB)
Docunent s:

McKenzie, A "File Transfer Protocol,"” N C 14333, RFC 454, 16-
Feb- 73.

G ements, R "FTPSRV - Extensions for Tenex Paged Files, "RFC
683, NI C 32251, 3-April-75.

[Ofice-1] <NETI NFO>RFC683. TXT

Harvey, B. "One More Try on the FTP," RFC 691, N C 32700, 6-
Jun-75.

[OFfice-1] <NETI NFO>RFC691. TXT
Peopl e:
Nancy Nei gus ( NEI GUS@BBN)
Jon Postel (POSTEL@BBN)
Al ex McKenzi e ( MCKENZI E@BBN)
Robert C ements ( CLEMENTS@BBN)
Bri an Harvey (BH@U Al)
Schedul e:
Comment s:
(31- DEC- 74) Kanodi a has published an RFC on performance
measurenents of FTP at Miultics, which shows the inportant

ef fect of Host buffering in constraining thruput.

Kanodia, R "Performance | nprovenent in ARPANET File
Transfers From Multics," RFC662, N C 31386, 26-Nov-74.

[OFfice-1] <NETI NFO>RFC662. TXT
Recent devel opnents:

(15- May- 75) The Tenex FTP inplenentati on has been extended to
transfer paged files as described in:
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G enments, R "FTPSRV - Extensions for Tenex Pages Files,"
RFC 683, NI C 32251, 3-April-75.
[OFfice-1] <NETI NFO>RFC683. TXT
(18-Jun-75) Brian Harvey has suggested that old FTP i s good
enough, that it is in wide use, so lets just fix the bugs
i nstead of inplenmenting new FTP. H s suggested bug fixes are

al so included in his RFC

Harvey, B. "One Mdre Try on the FTP," RFC 691, N C 32700, 6-
Jun-75.

[OFfice-1] <NETI NFO>RFC691. TXT
New File Transfer
Cont act :
Jon Postel (POSTEL@BBNB)
Docunent s:

Neigus, N. "File Transfer Protocol,"” NIC 17759 RFC 542 12-
Jul y-73.

Postel, J. "Revised FTP Reply Codes," N C 30843 RFC 640 5-
June- 74.

Peopl e:
Jon Postel (POSTEL@BBNB)
Nancy Nei gus ( NEI GUS@BBN)
Ken Pogran (Pogran. ConpNet @1 T- Ml ti cs)
Wayne Hat haway (Hat haway @GAVES- 67)
Schedul e:
Comment s:
Recent devel opnents:
Pat hnames

Cont act :
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Jon Postel (POSTEL@BBNB)
Docunent s:

Crocker, D. "Network Standard Data Specification Syntax," RFC
645, N C 30899, Jul-74.

Peopl e:
Dave Crocker (DCROCKER@ Sl )
Schedul e:
Comment s:
Recent devel opnent s:
File Access Protocol
Cont act :
Jon Day (Day. CAC@M T-Multics)
Docunent s:

Day, J. "Menp to FTP Group: File Access Protocol," RFC 520, NIC
16819, 25-Jun-73.

Peopl e:
Ken Pogran (Pogran. ConpNet @1 T- Mul ti cs)
Schedul e:
Comment s:
Recent devel opnents:
File formats
Cont act :
Jon Postel (POSTEL@BBNB)
Docunent s:

Postel, J. "Standard File Formats," RFC 678, N C 31524, 19-
Dec- 74.
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[OFfice-1] <NETI NFO>RFC678. TXT
Peopl e:
Jon Postel (POSTEL@3BNB)
Schedul e:
Comment s:

(31-DEC-74) This new format standard for docunent file was
publ i shed:

Postel, J. "Standard File Fornmats," RFC678, N C 31524, 19-
Dec- 74.

[OFfice-1] <NETI NFO>RFC678. TXT
Recent devel opnents:
Mai |
Current Mail
Cont act :
Jon Postel (POSTEL@BBNB)
Docunent s:
Page 26 of RFC 454 (see old file transfer).

Myer, T. "Message Transm ssion Protocol," RFC 680, N C 32116,
30- April - 75.

[Ofice-1] <NETI NFO>RFC680. TXT

Sussman, J. "FTP Error Code Usage for Mre Reliable Mil
Service," RFC 630, N C 30237, 10-Apr-74.

Thomas, B. "On the problem of Signature Authentication for
Net work Mail," RFC 644, N C 30874, 22-July-74.

Peopl e:
Ted Meyer ( MYER@BBN)

Austin Hender son ( HENDERSON@BBN)
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Julie Sussman ( SUSSMAN@BBN)
Bob Thomas ( THOVAS@BBN)
Jon Postel (POSTEL@3BNB)

Schedul e:

Comment s:
Concern over the authentication of the author of network
messages has lead to the concept of an authorized nmail sending
process (see RFC 644).

Recent devel opnents:

(15- May- 75) The standard formats for mail header information
fields have been extended as docunented in:

Myer, T. "Message Transm ssion Protocol," RFC 680, N C
32116, 30-April-75.

Proposed Mai |
Cont act :
Jon Postel (POSTEL@BBNB)
Docunent s:

White, J. "A Proposed Miil Protocol," RFC 524, NI C 17140, 13-
Jun-73.

Crocker, D. "Thoughts on the Mail Protocol Proposed in RFC
524," RFC 539, NIC 17644, 7-JULY-73.

White, J. "Response to Critiques of the Proposed Mail
Protocol ," RFC 555, NI C 17993, 27-July-73.

Crocker, D. "Mail Priority," RFC 577, N C 19356, 18-Cct-73.
Peopl e:

JimWiite (JVWH TEGBBNB)

Post el ( POSTEL@BNB)

Dave Crocker at UCLA- NMC ( DCROCKER@ Sl )
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Schedul e:
Comment s:
Recent devel opnents:
RJE - Renote Job Entry
Cont act :
Jon Postel (POSTEL@3BNB)
Docunent s:

Bressler, B. "Renote Job Entry Protocol," RFC 407, NIC 12112,
16-Cct- 72.

Kril anovich, M "Announcenent of RJS at UCSB," RFC 436, N C
13700, 10-Jan-73.

Peopl e:

Schedul e:

Comment s:

Recent devel opnents:

RIS - CCNs Renote Job Service
Cont act :
Robert Braden ( BRADEN@ICLA- CCN)

Docunent s:

Braden, R "InterimNETRIS Specification," RFC 189, N C 7133,
15- July-71.

Harslem E. "Using Network Renote Job Entry," RFC 307, NIC
9258, 24- Feb-72.

Braden, R "Update on NETRJS," RFC 599, NI C 20854, 13-Dec-73.

Crocker, D. "CCNRJS: Renpte Job Entry between Tenex and UCLA-
CCN," NUTS Note 22, 5-Mar-75.

[1'SI] <DOCUMENTATI ON>CCNRJS. DOC

Post el [ Page 23]



RFC 694 Protocol Information June 18, 1975

Peopl e:
Robert Braden ( BRADEN@ICLA- CCN)
Steve Wl fe (WOLFEQICLA- CCN)
Dave Crocker (DCROCKER@ SlI)

Schedul e:

Comment s:

Recent devel opnents:

G aphi cs

Cont act :
Robert Spoul | ( SPROULL@PARC- MAXC)

Docunent s:

Sproull, R and E. Thomas. "A Networks Graphics Protocol,”™ NIC
24308, 16- Aug-74.

Peopl e:
Robert Sproull (SPROULL@PARC- MAXC)
El ai ne Thomas (Thomas@ T- Mul tics)
Janmes M chener (JCMaM T- DVS)
Schedul e:
Comment s:
Docunent avail able from Robert Sproull.
Recent devel opnent s:
Dat a Reconfiguration Service
Cont act :
Jon Postel (POSTEL@3BNB)

Docunent s:
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Anderson, B. "Status Report on Proposed Data Reconfiguration
Service," RFC 138, NI C 6715, 28-April-71.

Feah, "Data Reconfiguration Service at UCSB," RFC 437, NIC
13701, 30- June-74.

Peopl e:

Schedul e:

Comment s:

Recent devel opnents:

RSEXEC - The Resource Sharing Executive
Cont act :
Robert Thomas ( THOVAS@BBN)

Docunent s:

Thomas, R "A Resource Sharing Executive For the ARPANET,"
AFI PS Conference Proceedings, 42;155-163, NCC, 1973.

Peopl e:

Robert Thomas ( THOVAS@BBN)
Schedul e:
Comment s:

The TIPs and sonme RSEXEC servers now are cooperating to perform
TI P user authentication and accounting functions.

Recent devel opnents:
Li ne Processor Protocol
Cont act :
Don Andrews ( ANDREWS@BBNB)
Docunent s:

[ BBNB] <LP>MCS4. NLS
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Andrews, D. "Line Processor - A Device for Anplification of
Di splay Terminal Capabilities for Text Manipul ation," AFIPS
Conf erence Proceedi ngs, 43:257-265, NCC, 1974.

Peopl e:
Martin Hardy (HARDY@BNB)
Don Andrews ( ANDREWS@BBNB)

Schedul e:

Comment s:

Recent devel opnents:

PROCRAMS
Neted - Network Standard Editor [Official]

Cont act :
M chael Padlipsky (Padlipsky@aT-Militics)

Docunent s:

Padl i psky, M "NETED: A Conmon Editor for the ARPA Network,"
RFC 569, NI C 18972, 15-Cct-73.

Peopl e:
M chal e Padl i psky (Padlipsky@ T-Miltics)
Jon Postel (POSTEL@3BNB)
Wayne Hat haway (HATHAWAY@AMVES- 67)

Schedul e:

Comment s:

Recent devel opnents:

UULP - Unified User-Level Protocol
Cont act :

M chael Padlipsky (Padlipsky@ T-Miltics)
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Docunent s:

Padl i psky, M "Specification of a Unified User-Level Protocol,"
RFC 666, NI C 31396, 26-Nov-73.

[Ofice-1] <NETI NFO>RFC666. TXT
Peopl e:
M chael Padlipsky (Padlispksy@a T-Miltics)
Jon Postel (POSTEL@BBNB)
Schedul e:
Comment s:
Al so know as Common Conmand Language (CCL).
Recent devel opnents:
NATI ONAL SOFTWARE WORKS
The national Software Wrks (NSW is devel oping a set of protocols
for its use of the ARPA Network, other uses of these protocols is
encour aged.
The Distributed Progranmm ng System (DPS) is intended to facilitate
the sharing of resources in the network at the subroutine level. The
Di stributed Programm ng Systemwill be used to split NLS into a front
end and back end conponents. Distributed Programr ng systemis also
to be used in the NSWand the basis for conmuni cati on between the
Wor ks Manager, the Tool Bearing Hosts, and Front End procedure

packages.

The docunents cited below give a view of the Distributed Programing
System and its use.

Cont act :
JimWiite (JVWH TEGBBNB)

Jon Postel (POSTEL@BBNB)
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Docunent s:

The documents cited here represent the state of the protocol in
January-75, much as changed since that time that has not been
adequat el y docunented, therefore, these docunments should be vi ewed
as generally descriptive not specifically definitive.

Each is available online in tw forms: as an NLS file and as a
formatted text file. The Journal nunmber (e.g., 24459) refers to
the former, of course and the pathnanme (e.g., [BBNB] <NLS>PCP. TXT)
to the latter, accessible via FTP using user name=ANONYMOUS and
passwor d=GUEST (no account required).

In addition, these docunents are avail able fromJon Postel in
har dcopy.

PCP (24459,) "The Procedure Call Protocol”

Thi s docunent describes the virtual programr ng environnent
provided by PCP, and the inter-process exchanges that
i mplement it.

Pat hnane: [ BBNB] <NLS>PCP. TXT
PI P (24460,) "The Procedure Interface Package"

Thi s docunent describes a package that runs in the setting
provi ded by PCP and that serves as procedure-call-Ievel
interface to PCP proper. It includes procedures for
calling, resuning, interrupting, and aborting renote
procedures.

Pat hname: [ BBNB] <NLS>PI P. TXT

PSP (24461,) "The PCP Support Package"
Thi s docunent describes a package that runs in the setting
provi ded by PCP and that augnents PCP proper, largely in the
area of data store manipulation. It includes procedures for
obt ai ni ng access to groups of renote procedures and data
stores, manipulating renote data stores, and creating
t enporary ones.

Pat hname: [ BBNB] <NLS>PSP. TXT
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PMP (24462,) "The Process Managenent Package"

Thi s docunent describes a package that runs in the setting
provi ded by PCP and that provides the necessary tools for

i nterconnecting two or nore processes to forma multi-
process system(e.g., NSW. It includes procedures for
creating, deleting, logically and physically interconnecting
processes, and for allocating and rel easi ng processors.

Pat hname: [ BBNB] <NLS>PMP. TXT
PCPFMI (24576,) "PCP Data Structure Formats"

Thi s docunent defines formats for PCP data structures, each
of which is appropriate for one or nore physical channe

types.
Pat hnanme: [BBNB] <NLS>PCPFMI. TXT

PCPHST (24577,) "PCP ARPANET Inter-Host |PC Inplenentation”

Thi s docunent defines an inplenentation, appropriate for
medi ati ng conmmuni cati on between Tenex forks, of the |IPC
primtives required by PCP

Pat hnanme: [BBNB] <NLS>PCPHST. TXT
PCPFRK (24578,) "PCP Tenex Inter-Fork |IPC Inplenentation”

Thi s docunent defines an inplenentation, appropriate for
medi ati ng comruni cati on between processes on different hosts
within the ARPANET, of the IPC primtives required by PCP

Pat hnanme: [BBNB] <NLS>PCPFRK. TXT
PCPTNXI NT (24792,) "Tenex PCP Process internal Structure"

Thi s docunent defines the internal structure of a PCP
process inplenmented to run on Tenex, and as such serves as a
process inplementer’s guide. It describes the process’ fork
structure, the role and conposition of each fork, and the
manner in which the various forks interact with one another

i ndi cates which conponents are supplied with PCP and which
are the responsibility of the process inplenenter; and
descri bes the manner in which the conponents are assenbl ed
at load tine.

Pat hname: [ BBNB] <NLS>PCPTNXI NT. TXT
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HOST (24581,) "NSW Host Protocol "

Thi s docunent describes the host |evel protocol used in the
NSW The protocol is a slightly constrai ned version of the
standard ARPANET host to host protocol. The constraints
affect the allocation, RFNM wait, and retransm ssion
poli ci es.

Pat hname: [ BBNB] <NLS>HOST. TXT
EXEC (24580,) "The Executive Package”

Thi s docunent describes a package that runs in the setting
provided by PCP. It includes procedures and data stores for
user identification, accounting, and usage infornmation

Pat hnane: [ BBNB] <NLS>EXEC. TXT
FI LE (24582,) "The File Package"

Thi s docunent describes a package that runs in the setting
provided by PCP. 1t includes procedures and data stores for
opening, closing, and listing directories, for creating,
deleting, and renaning files, and for transferring the files
and file el enents between processes.

Pat hname: [ BBNB] <NLS>FI LE. TXT
FI LE- APP (24813,) "The File Package Appendi x"

Thi s appendi x contains sonme conments on inplenentation
strategy. The thrust is to argue that the file package as
specified is near mininmal and that the conversion between
the PCP format and the internal storage format can be
encapsul ated into a few subroutines.

Pat hname: [ BBNB] <NLS>FI LE- APP. TXT

BATCH (24583,) "The Batch Job Package"
Thi s docunent describes a package that urns in the setting
provided by PCP. 1t includes procedures for creating and
del eting batch jobs, obtaining the status of a batch job,
and communicating with the operator of a batch processing
host. This package is inplenented at the host that provides
the batch processing facility.

Pat hname: [ BBNB] <NLS>BATCH. TXT
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LLDBUG (24579,) "The Low Level Debug Package"

Thi s docunent describes a package that runs in the setting
provided by PCP. 1t includes procedures for a renote
process to debug at the assenbly-I|anguage |evel, any
processes known to the local process. The package contains
procedures for nanipul ati ng and searching the process
address space, for manipul ating and searching its synbol
tables, and for setting and renovi ng breakpoints fromits

address space. |Its data stores hold process characteristics
and state information, and the contents of program synbol
t abl es.

Pat hname: [ BBNB] <NLS. LLDBUG TXT
RJE- MODEL (24655,) "The NSW Renote Job Entry Mdel "
Thi s docunent di scusses the process of utilizing a batch
processing facility to conplete a programm ng task in the
NSW envi ronnent. This sanme activity in another environnent
mght utilize a renpte job entry system
Pat hnanme: [BBNB] <NLS>RJE- MODEL. TXT
TBH (24656,) "NSW Requirenments on Tool Rearing Hosts"
Thi s docunent di scusses the environnment needed in the too
bearing host and the interfaces to the operating system
components by various PCP packages
Pat hname: [ BBNB] <NLS>TBH. TXT
NVTP (24827,) "The Network Virtual Term nal Package"
The Network Virtual Term nal Package (package nane = NVTP)
contains the procedures interfacing PCP procedure calls to
term nal oriented input and output character streans as
defined by the ARPANET Tel net protocol
Pat hnanme: [BBNB] <NLS>NVTP. TXT
NTP (25008,) "The NSW Tool Package"

Thi s docunent describes the procedures and data stores
required of a process for use as a tool within the NSW

Pat hname: [ BBNB] <NLS>NTP. TXT
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NSWSTRUC (25009,) "NSW Process Structure”

Thi s docunent describes the structure of the PCP process
tree used in the NSW

Pat hnanme: [ BBNB] <NLS>NSWSTRUC. TXT
PCPV2CHANGES (25062,) "PCP Inter-Version (2-3) Docunentation”

Thi s docunent describes the divergence fromthe Version 2
docunentation in the inplenmentation and current thinking.

Pat hname: [ BBNB] <NLS>PCPV2CHANGES. TXT
Peopl e:
Ji m Wite (JWH TEGBBNB)
Jon Postel (POSTEL@BBNB)
Steve Warshall (WARSHALL @BNB)
Robert M1l stein (M LLSTEl NGBBNB)
Di ck Mandel | ( MANDELL@ SI B)
El i zabeth M chael (M CHAEL@BBNB)
Dave Maynard ( MAYNARD@BBNB)
Charles Irby (| RBY@BNB)
Ken Vi ctor (VI CTOR@BBNB)
Schedul e:

A denonstration of the National Software Works is to be
performed in sunmer 1975.

Comment s:
(31-DEC-74) The following are the | atest docunents:
PCPFRK (24578,) "PCP Tenex Inter-Fork |PC I nplenentation”
FI LE- APP (24813,) "The File Package Appendi x"

RJE- MODEL (24655,) "The NSW Renote Job Entry Model "
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TBH (24656,) "NSW Requi renments on Tool Bearing Hosts"

NVTP (24827,) "The Network Virtual Term nal Package"
(21-JAN-75) The following are the | atest documents:

NTP (25008,) "The NSW Tool Package"

NSWSTRUC (25009,) "NSW Process Structure"

PCPV2CHANGES (25062,) "PCP Inter-Version (2-3)
Docunent at i on"

Recent devel opnents:
(15- May-75) Significant changes in design and initial scope
have altered the inplenmentation of the Distributed Progranm ng
System fromthe design presented in these docunents, the
docunents still serve to give the flavor of the intended
system but no longer are a reliable guide to the details of
the actual inplenentation

(18-Jun-75) The L10 source code of the Tenex inplementation is
avai | abl e online as:

[ BBNB] <NLS>C2DPS. TXT

(18-Jun-75) A description of the user interface to DPS in Tenex
is avail able online as:

[ BBNB] <JWHI TE>DPSJSYS. TXT

(18-Jun-75) A description of the Wrks Minager procedures is
avai |l abl e online as:

[ BBNB] <M LLSTEI N>WW PROCEDURES. TXT

(18-Jun-75) A set of menpbs describing the interface to the
B4700 batch systemis avail able online as:

[ BBNB] <MUNTZ>BMEMO. n
where nis in the range 1 thru 12.

(18-Jun-75) A description of the file package is avail able
online as:

[ BBNB] <NLS>25850. TXT
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(18-Jun-75) A description of the 8 bit binary comuni cation

format is avail abl e online as:

[ BBNB] 25966. TXT

ADDRESS ASSI GNVENTS

Assi gned Li nks
Cont act :
Jon Post el

Docunent s:

( POSTEL @BBNB)

Li nk Assi gnnments:

Deci mal
0

1

2-71
72-151
152

153

154
155- 158
159-191
192-195
196- 255

Peopl e:
Jon Post el
Schedul e:

Coment s:

Number s i ssued by Jon Post el

Cct al

0

1

2-107
110- 227
230

231

232
233-236
237-277
300- 303
304- 255

( POSTEL @BBNB)

Recent devel opnents:

Use

Control Messages
Reserved

Regul ar Messages
Reserved

PARC Uni versal Protocol
TIP Status Reporting

TI P Accounti ng

I nternet Protocol
Measur enment s

Message Swit ching Protocol
Experi mental Protocols

( POSTEL @BBNB) .

(15- May-75) Link 151 (decimal) assigned for the PARC Universal

Pr ot ocol .

Assi gned Sockets:

Post el
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Cont act :
Jon Postel (POSTEL@BBNB)
Docunent s:

Socket Assignnents:

General Assignnents:
Deci nal Cct al
0- 63 0-77
64- 127 100- 177
128- 223 200- 337
224- 255 340- 377

Speci fic Assignments:

Deci mal Cct al
1 1

3 3

5 5

7 7

9 11
11 13
13 15
15 17
17 21
19 23
21 25
23 27
25 31
65 101
67 103
69 105
71 107
73 111
75 113
77 115
232-237 350- 355
239 357
241 361
243 363
245 365
247 367
249- 255 371-377

Peopl e:

I nf or mati on

June 18, 1975

Use

Net wor k W de Standard Functi on
Hosts Specific Functions
Reserved for Future Use

Any Experinental Function

Use

ad Tel net

ad File Transfer

Remot e Job Entry

Echo

Di scard

Wio is on or SYSTAT

Date and Tine

Who is up or NETSTAT

Short Text Message
Character generator TTYTST
New Fil e Transfer

New Tel net

Di stributed Progranm ng System
Speech Data Base at LL-TX-2
Dat aconmput er at CCA
CPYTNET

NETRJS (EBCDI C) at UCLA- CCN
NETRJS (ASCII) at UCLA- CCN
NETRJS (TTY) at UCLA- CCN
any private RIE server

Aut hori zed Mailer at BBN

G aphi cs

NCP Measur enent

Survey Measur enent

LI NK

TI PSRV

RSEXEC
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Jon Postel (POSTEL@BBNB)
Nancy Nei gus ( NEI GUS@BBN)
Schedul e:
Comment s:
Nunbers issued by Jon Postel (POSTEL@BBNB)

(31-DEC- 74) Socket 25 (31 octal) assigned to Distributed
Pr ogramm ng System

Recent devel opnents:
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