Net wor k Wor ki ng G oup J. Postel
Request for Comments: 661 SRI - ARC
NI C. 31203 Novenber 1974

Protocol Information
This file contains information on the various protocols in the ARPA
Network. An effort will be made to keep the information current, but
this 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 SRl -ARC.
This is a conpendiumof all the protocol related activity and nost of
this activity is with experinental protocols, for those protocols,
which are official standards the designation "[Oificial]" will be
appended to the narne.
Much of the docunmentation of protocols appears as Requests for
Comments (RFCs) and nmany 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 <NETINFO> with nanes of the form RFCnnn. TXT where nnn is
repl aced by the RFC nunber.
This file is online as:
Pat hname: [ SRI - ARC] <POSTEL> PROTOCOL- | NFORMVATI ON. TXT
and al so [ SRl - ARC] <POSTEL> PROTOCOL- | NFORMATI ON. NLS
| MP-1 MP
surface
Cont act :
McKenzi e, Al ex. (MCKENZI E@GBBN)
Docunent s:
Heart, F. et. Al. "The Interface Message Processor for the
ARPA Comput er Network, ™ AFIPS Conference Proceedings,
36: 551-567, SJCC 1970.
Peopl e:

John McQuillan ( MCQUI LLANGBBN)
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Schedul e:
Recent devel opment s:
satellite
Cont act :
Randy Rettberg ( RETTEBERG@GBBN)
Docunent s:
Peopl e:
Kahn, Robert. (Kahn@ Sl)
Schedul e:
Recent devel opnents:
| MP- HOST
| MP-Host [OFficial]
Cont act :
McKenzi e, A. (MKenzi e@BN)

Docunent s:

"Specification for the Interconnection of a Host and an
I MP," BBN Report 1822, Revised March 1974.

MQuillan, J. "Host Alive/Dead Logic," BBN Menorandumto
Techni cal Liaisons, 18-July-74.

Burchfiel, J. "Ready Line Phil osophy and | npl ementation,"
NI C 30872, RFC 642, 5-Jul y-74.

Wal den, D. "Some Changes to the I MP and the | MP/ HOST
Interface," RFC 660, 23-Cct-74.

[OFfice-1 <NETI NFO> RFC660. TXT

Peopl e:

McKenzi e ( MCKENZI E@BBN)
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Wal den ( WALDEN@BBN)

Post el (POSTEL@SRI - ARC)

Bur chfi el ( BURCHFI EL@BBN)

MeQui |1 an ( MOQUI LLAN@BBN)
Schedul e:

Recent devel opnents:

The "link nunber" filed has been extended from8 to 12 bits

and renanmed the "nessage identification" field. Message
type 6 nowis used to indicate a reason for a type 7
(destination dead) nessage. (See BBN1822).

There has been sonme recent changes to the Ready line

interpretation by the IMP for deciding the alive/dead status

of a host.

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

HOST- HOST

ncp - standard host-to-host [Oficial]

Post el

Cont act :
Postel, Jon. (POSTEL@BRI - ARC)

Docunent s:

McKenzie, A. "Host/Host Protocol for the ARPA Network," N C

8246. Jan 1972.

Postel, J. "Assigned Link Numbers," RFC604, N C21186, 26-
Dec- 73.

Peopl e:
Postel, Jon. (POSTEL@BRI - ARC)
McKenzi e, Al ex. (MCKENZI E@BBN)

Schedul e:
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Recent devel opnents:
ncp - standard host-to-host [Experinental]
Cont act :
Postel, Jon. (POSTEL@RI - ARC)
Docunent s:

McKenzi e, A. "Host/Host Protocol for the ARPA Network," N CE
3246. Jan 1972.

Postel, J. "Assigned Link Numbers," RFC604, N C22186, 26-
Dec- 73.

Burchfiel, et. Al. "Tip-Tenex Reliability Inprovenents" RFC
636 NI C 30490 June 1974.

Peopl e:
Postel, Jon. (POSTEL@BRI - ARC)
McKenzi e, Al ex. (MCKENZI E@BBN)
Burchfiel, Jerry (BURCHFI EL@BBN)
Wal den, Dave (WALDEN@BBN)

Schedul e:

Recent devel opment s:
The BBN TI P and TENEX groups have specified and are
i npl ementing additional protocol commands with the intention
of providing better reliability and survivability over
system mal functi ons. The additional protocol conmands are
for cleaning up partly closed connections and
resynchroni zing the allocation val ues on open connections.
(See RFC 636).

tcp - Transnission Control Protocol

Cont act :

Cerf, Vint. (CERF@SI)
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Docunent s:
Cert, V. and R Kahn. "A Protocol for Packet Network
I ntercormuni cation," | EEE Transactions on Conmuni cati on Vo
COM 22 No 5, May 1974.
[ parc- maxc] <cerf> TCPSPEC3. NLS
Mader, E. "A Protocol Experinment," RFC 700, N C 31020.
[1SI] <CERF> TCP- CHANGES
Peopl e:
Cerf at SU DSL
Tom i nson at BBN
Kirstein at London
Postel at SRI-ARC
Schedul e:

Sone experiments now running. |nplenentation of full protoco
to begin by 15-Cct- 74.

Recent devel opnents:

Speci fication conpl eted August 4th, but some work still in
progress on handling of single nessage conversations. A new
sequenci ng scheme (proposed by Tom inson) 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 one though.

(28-Cct-74) Afile indicating some of the changes in the
specifications since the 4-Aug-74 docunent is now avail abl e as
[1SI] <CERF> TCP- CHANGES. The areas of change are "Initial

Sequence Nunber", "Socket definition", "Additional user System
Cal I s", "Packet format", and "Di scussion of opening and cl osing
(SYN, REL) ".

(23-NOV-74) Specifications for test inplenentation are now said
to be ready on 1-DEC-74, and an inplenentation conpleted by 1-
FEB- 74.
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nvp - Network Voice Protocol
Cont act :
Cohen, Danny. (COHEN@ SI)
Docunent s:

The current specification is in an online file at isi in the
directory voice as nvp.lst.

Pat hname = [isi] <voice> nvp.| st
Peopl e:
Recent devel opnents:
New speci fication docunent avail able (10-Cct-74).

"Specifications for the Network Voice Protocol (NVP)" NSC
Note 43

packet radio
Cont act :
Kahn, Robert. (KAHN@ Sl)
Docunent s:
Peopl e:
Schedul e:
Recent devel opnents:
Net wor k Debuggi ng Prot ocol
Cont act :
Eri c Mader (Mader @BN)
Docunent s:

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

Peopl e:
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Schedul e:
Recent Devel opment s:
This is a protocol for a PDP-11 cross-network debugger.
HOST- FRONTEND
Host - Front End
Cont act :
M chael Padlipsky (MAP@CASE- 10)
Docunent s:
Padl i psky, M "A Proposed Protocol for Connecting Host
Conputers to ARPA-Li ke Networks via Front-End Processors,"
RFC 647, NI C 31117, 12- Nov- 74.
[OFfice-1] <NETI NFO>RFC647. TXT
Peopl e:
Padl i psky at M TRE Washi ngt on ( MAP@CASE- 10)
Postel at SRI-ARC ( POSTEL@BRI - ARC)
McConnel | at Illiac (JOHN@ 4- TENEX)
Schedul e:
Recent devel opment s:
This is a suggested sinple protocol for connecting to host
to front end conputers, which are in turn connected to the
net wor k.
PROCESS- PRCCESS
ICP - Initial Connection Protocol [Oficial]

Cont act :

Postel , Jon. [POSTEL@BRI - ARC)
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Document s:

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

Wlfe, S. [no title] RFC 202 NIC 7155 26-Jul y-71.

Postel, J. "Official Telnet-Logger Initial Connection
Protocol ," NIC 7103 15-June-71.

Peopl e:
Postel at Sri-arc
Schedul e:
Recent devel opnents:
Tel net
a d Tel net
Cont act :
Postel, Jon. (POSTEL@RI - ARC)
Docunent s:
Postel, J. "Telnet Protocol," RFC 318 3-April-72.
Peopl e:
Schedul e:
Recent devel opnents:
New Tel net [Official]
Cont act :
Postel at SRI-ARC
Docunent s:
NI C 18639 "TELNET Protocol Specifications” AUG 73

NI C 1864C "Tel net Option Specification" Aug 73
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Tel net Options

NI C 15389 "Bi nary Transm ssion”
NI C 15390 "Echo"
NI C 15391 "Reconnection”
NI C 15392 " Suppress Go Ahead Option"
NI C 15393 " Approxi mate Message Size Negoti ation”
NI C 31154 "Status" RFC 65125- Cct - 74.
[Ofice] <NETI NFO>RFC651. TXT
NI C 16236 "Ti m ng Mark"

Nl C 19859 "Renpte Controlled Transm ssion and
Echoi ng" 1- Nov- 73.

NI C 20196 "Qutput Line Wdth" 13-Nov-73.
NI C 20197 "Qut put Page Size" 13-Nov-73.

NI C 31155 "Qut put Carriage Return Disposition" RFC
652 25-Cct - 74.

[OFfice-1] <NETI NFO>RFCB52. TXT

NI C 31157 "CQut put Horizontal Tab Disposition" RFC
654 25-Cct-74.

[OFfice-1] <NETI NFO>RFC653. TXT

NI C 31156 "Qut put Horizontal Tab Stops" RFC 653
25- Cct - 74.

[OFfice-1] <NETI NFO>RFC653. TXT

NI C31157 "Qut put Form Feed Disposition" RFC 655
25- Cct - 74.

[OFfice-1] <NETI NFO>RFC655. TXT

NI C 31159 "Qutput Vertical Tab Stops" RFC 656 25-
Cct - 74.
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[OFfice-1] <NETI NFO-RFC656. TXT

NI C 31160 "Qutput Vertical Tab Disposition" RFC 657
25-Cct- 74

[OFfice-1] <NETI NFO>RFC657. TXT

NI C 31161 "Qut put Line Feed Disposition" RFC 658
25- Cct - 74.

[OFfice-1] <NETI NFO>RFCB58. TXT

NI C 16239 "Extended Options List"

Peopl e:

Jon Postel at Sri-Arc (POSTEL@RI - ARC)
Al ex McKenzie at BBN ( MCKENZI E@BBN)
Doug Dodds at BBN ( DODDS@BBN)

Dave Crocker at UCLA- NMC ( DCROCKER@ Sl )

Kurt Barthel mess at UCSD ( BOALES@ Sl )

Schedul e:

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

Recent devel opment s:

A significant nunber of server systens now have new
tel net inplenentations. (See RFC 702).

Note: the server programis to be avail able 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, Horizontal Tab, and Vertical Tab.
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FTP
ad File Transfer
Cont act :
Jon Postel at SRl - ARC (PCSTEL@BRI - ARC)
Docunent s:

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

Peopl e:
Schedul e:
Recent devel opnents:
New Fi |l e Transfer
Cont act :
Jon Postel at SRl - ARC ( POSTEL@BRI - ARC)
Docunent s:

Neigus, N. "File Transfer Protocol," NI C 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 at SRl - ARC ( POSTEL@BRI - ARC)
Nancy Nei gus at BBN ( NEI GUS@BBN)
Ken Pogran at M T-Miltics (Pogran. ConpNet @ T- Mul ti cs)
Wayne Hat haway at NASA AMES ( Hat haway GAMVES- 67)
Mark Krilanovich at UCSB (Kril anovi ch@CSB- MOD75)
Kurt Barthel mess at UCSD ( BOALES@ Sl )

Schedul e:
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Recent devel opnents:
Pat hnanes
Cont act :
Jon Postel at SRl - ARC (PCSTEL@BRI - ARC)
Docunent s:

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

Peopl e:
Dave Crocker at UCLA- NMC ( DCROCKER@ Sl )
Schedul e:
Recent devel opment s:
File Access Protocol
Cont act :
John Day (Day. CAC@M T-Miltics)
Docunent s:

Day, J. "Menmp to FTP Group: File Access Protocol," RFC 520,
NI C 16819, 25-Jun-73

Peopl e:
Ken Pogran (Pogran. ConpNet @/ T-Mil ti cs)
Schedul e:
Recent devel opment s:
Mai |
Current Mil
Cont act :

Jon Postel at SRI-ARC (POSTEL@BRI - ARC)
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Docunent s:
page 26 of RFC 454 (see old file transfer).

Bhushan, A. "Standardi zing Network Mail Headers," N C 18516,
RFC 561, 5-Sep-73

Sussman, J. "FTP Error Code Usage for Mdre Reliable Mil
Service," RFC 630, N C 30874, RFC 644, 22-July-74.

Peopl e:
Julie Sussman at bbn ( SUSSMAN@BBN)
Bob Thomas at bbn ( BTHOVAS@BBN)
Schedul e:
Recent devel opnents:
Concern over the authentication of the author of network

messages has led to the concept of an authorized nail
sendi ng process (see RFC 644).

Proposed Mai |

Post el

Cont act :
Postel at SRI-ARC ( POSTEL@BRI - ARC)
Document s:

VWhite, J. "A Proposed Mail Protocol,” N C 17140, RFC 524,
13-Jun-73.

Crocker, D. "Thoughts on the Mail Protocol Proposed in RFC
524," N C 17644, RFC 539, 7-July-73.

VWhite, J. "Response to Critiques of the Proposed Mil
Protocol ," N C 17993, RFC 555, 27-July-73.

Peopl e:
JimWiite at SRI - ARC (WH TE@BRI - ARC)
Postel at Sri-ARC ( POSTEL@BlI R- ARC)

Schedul e:
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Post el

Recent devel opnents:
RJE - Renote Job Entry
Cont act :
Jon Postel at SRl - ARC (PCSTEL@BRI - ARC)
Docunent s:

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

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

Peopl e:
Schedul e:
Recent devel opment s:
RIS - CCNs Renote Job Service
Cont act :
Robert Braden at UCLA- CCN ( BRADEN@JCLA- CCN)
Docunent s:

Braden, R "Interim NETRIS Specification," RFC 18@nic
Jul y-71.

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

Peopl e:
Robert Braden ( BRADEN@JCLA- CCN)
Steve Wl fe (WOLFEQUCLAL- CCN)
Schedul e:

Recent devel opment s:
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G aphi cs
Cont act :
Robert Sproul | (SPROULL@PARC- MAXC)
Docunent s:

Sproull, R and E. Thomas. "A Networks G aphics Protocol,"
NI C 24308, 16- Aug-74.

Peopl e:
Robert Sproul |l (SPROULL@PARC- MAXC)
El ai ne Thomas (Thomas@J T-Mil tics)
Janmes M chener at M T-DM5S (JCMaM T- DMVB)
Schedul e:
Recent devel opnents:
New docunent avail able from Robert Sproull.
Dat a Reconfiguration Service
Cont act :
Jon Postel at SRl - ARC ( POSTEL@BRI - ARC)
Docunent s:

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

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

Peopl e:
Schedul e:

Recent devel opment s:
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RSEXEC
Cont act :
Thomas, Bob. ( BTHOVAS@BBN)
Docunent s:
Peopl e:
Schedul e:
Recent devel opnents:
Li ne Processor Protocol
Cont act :
Don Andrews at SRI-ARC ( ANDREWS@BRI - ARC)
Docunent s:
[ SRI - ARC] <hardy>1pprot.nls
[ SRI - ARC] <hardy>prot.txt
Peopl e:
Martin Hardy at SRl - ARC (HARDY@BRI - ARC)
Don Andrews at Sri-ARC ( ANDREWS@BRI - ARC)
Schedul e:
Recent devel opnents:
PROGRAMS
Neted - Network Standard Editor [Oficial]
Cont act :
M chael Padlipsky (MAP@CASE- 10)

Docunent s:

Novenber

1974

Padl i psky, M "NETED: A Conmon Editor for the ARPA Network,"

RFC 569, NI C 18972, 15-Cct-73.

Post el
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Peopl e:
Padl i psky at M TRE ( MAP@CASE- 10)
Postel at SRI-ARC (POSTEL@BRI - ARCO
Hat haway at AMES ( HATHAWAY@AMES- 67)
Schedul e:
Recent devel opnents:
NATI ONAL SOFTWARE WORKS

The National Software Wbrks is developing a set of protocols for its
use of the ARPA Network, other uses of these protocols is encouraged.

The procedure call protocol is intended to facilitate the sharing of
resources in the network at the subroutine level. The procedure cal
protocol will be used to split nls into a front end and back end
components. Procedure call protocol is also to be used in the nsw as
the basis for communi cation between the works nmanager, the too
bearing hosts, and front desk procedure packages.

The docurnents cited bel ow give a view of the Procedure Call Protocol
and its use.

Cont act :
JimWite (WH TEGSRI - ARC)
Jon Postel (POSTEL@5I R- ARC)
Docunent s:

These docunents are the second published version of the
Procedure Call Protocol and NSW protocol - PCP/ NSW Version 2.
Version 2 is SUBSTANTIALLY different than Version 1; it and al
intermediate, informally distributed PCP/ NSW docunents are
obsol eted by this rel ease.

The first docunent, PCP, is the place the interested ready
should start. It gives the required notivation for the use
Protocol and states the substance of the Protocol proper. The
ready may then, if he chooses, read the next three documents:
PIP, PSP, and PMP. The latter has the nost to offer the casua
reader; the programrer faced with coding in the PCP environnent
should ready all three. The next three docunments - PCPFM,
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PCPHST, and PCPFRK - are of interest only to the PCP

i mpl ementer. The next document - HOST - is a prelimnary

t hought about how the NSWm ght use the standard HOST- HOST
protocol NCP. The last four docunents - EXEC, FILE, BATCH, and
LLDBUG - descri be procedure packages needed to carry out NSW
functions, but such packages may well be useful in other

cont exts.

Version 2 consists of the foll ow ng docunents. Each is
available online in two fornms: as an NLS file and as a
formatted text file. The journal nunber (e.g., 24459) refers
to the former, of course and the pathname (e.g., [SRI -AR]
<NLS> PCP. TXT) to the latter, accessible via FTP using
USER=ANONYMOUS and PASSWORD=GUEST (no account required).
Hardcopy is being forwarded by US Mail to all those who have
expressed an interest in PCP. |If you don't receive a copy and
woul d |ike one of this and/or future rel eases, send a note to
that effect to WH TE@BRI - ARC

PCP (24459,) "The Procedure Call Protocol"

Thi s docunent describes the virtual programm ng
envi ronment provided by PCP, and the inter-process
exchanges that inplenment it.

Pat hname: [ SRl - ARC] <NLS>PCP. TXT
Pl P (24460,) "The Procedure Interface Package"

Thi s docunent describes a packages that runs in the
setting provided by PCP and that serves as a procedure-
call-level interface to PCP proper. It includes
procedures for calling, resum ng, interrupting, and
aborting renote procedures.

Pat hnane: [SRI-ARC] <NLS>PI P. TXT

PSP (24461,) "The PCP Support Packages"
Thi s docunent describes a package that runs in the
setting provided by PCP and that augnments PCP proper,
largely in the area of data store manipulation. It
i ncl udes procedures for obtaining access to groups of
renote procedures and data stores, manipul ating renote
data stores, and creating temporary ones.

Pat hnanme: [ SRI - ARC] <NLS>PSP. TXT
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PMP (24462,) "The Process Managenent Package"

Thi s docunent describes a package that runs in the
setting provided by PCP and that provides the necessary
tools for interconnecting two or nore processes to forma
mul ti-process system(e.g., NSW. It includes procedures
for creating, deleting, logically and physically

i nterconnecting processes, and for allocating and

rel easi ng processors.

Pat hnanme: [ SRI - ARC] <NLS>PMP. TXT

PCPFMI (24576,) "PCP Data Structure Fornmats"
Thi s docunent defines formats for PCP data structures,
each of which is appropriate for one or nore physica
channel types.
Pat hname: [ SRl - ARC] <NLS>POPFMI. TXT

PCPHST (24577,) "PCP ARPANET Inter-Host |IPC I npl enentation”
Thi s docunent defines an inplenentation, appropriate for
medi ati ng communi cati on between Tenex fol ks, of the IPC
primtives required by PCP
Pat hname: [ SRl - ARC] <NLS. PCPHST. TXT

PCPFRK (24578,) "PCP Tenex Inter-Fork |PC I nplenentation"
Thi s docunent defines an inplenentation, appropriate for
medi at i ng communi cati on between processes on different
hosts within the ARPANET, of the IPC primtives required
by PCP
Pat hname: [ SRl - ARC] <NLS. PCPFRK. TXT

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, RFNMwait, and

retransm ssi on policies.

Pat hname: [ SRl - ARC] <NLS>HOST. TXT
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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

i nformation.

Pat hname: [ SRI - ARC] <NLS> EXEC. TXT
FI LE (24582,) "The File Package"

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

Pat hnane: [SRI-ARC] <NLS>FI LE. TXT
BATCH (24583,) "The Batch Job Package"

Thi s docunent describes a package that runs in the
setting provided by PCP. It includes procedures for
creating and del eting batch jobs, obtaining the status of
a batch job, and communicating with the operator of a

bat ch processing host. This package is inplenmented at
the host that provides the batch processing facility.

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

Thi s docunent describes a package that runs in the
setting provided by PCP. It includes procedures for a
renote process to debug at the assenbly-Ianguage |evel,
any process known to the local process. The package
contains procedures for manipul ati ng and searching the
process’ address space, for manipul ati ng and searching
its synbol tables, and for setting and renoving
breakpoints fromits address space. |Its data stores hold
process characteristics and state information, and the
contents of program synbol tabl es.

Pat hnanme: [ SRI-ARC] <NLS>LLDBUG TXT

Peopl e:
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Schedul e:

A dempnstration of the National Software Wrks concept is to
be perfornmed in July 1975.

Recent devel opnents:

The set of docunents cited above is avail abl e.
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