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| AB OFFI Cl AL PROTOCCL STANDARDS

Status of this Meno

This meno describes the state of standardi zation of protocols used in
the Internet as determined by the Internet Activities Board (1AB)

An overvi ew of the standards procedures is presented first, followed
by di scussions of the standardi zati on process and the RFC docunent
series, then the explanation of the terns is presented, the lists of
protocols in each stage of standardization follows, and finally
pointers to references and contacts for further information

This meno is issued quarterly, please be sure the copy you are
reading is dated within the last three nonths. Current copies nmay be
obtained fromthe Network Information Center or fromthe Internet

Assi gned Nunbers Authority (see the contact information at the end of
this meno). Do not use this neno after 31- March-89.

Distribution of this nmeno is unlimnted.
1. Overview of Standards Procedures

The Internet Activities Board maintains a |list of documents that
define standards for the Internet protocol suite. It provides these
standards with the goal of co-ordinating the evolution of the
Internet protocols; this co-ordination has becone quite inportant as
the Internet protocols are increasingly in general conmercial use.

Prot ocol standards may be proposed by anyone in the Internet
community, by witing and submitting an RFC. In general, any
proposed protocol will be reviewed or devel oped in the context of
sone Task Force of the I AB, or some working group within that Task
Force. The IAB will assign a proposed protocol to a working group if
of ficial delegation is necessary.

The recomendati on of the working group or task force is given ngjor
consideration in the decision by the |AB to assign a state and status
to the protocol. The general policy is not to designate a protoco

as an official standard until there is inplenmentation experience with
it.

In cases where there is uncertainty as to the proper decision
concerning a protocol, the | AB may convene a special review conmmittee
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consisting of interested parties fromthe working group and nenbers
of the 1AB itself, with the purpose of recomendi ng sone explicit
action to the | AB.

It is possible to proceed with wi despread inplenentation of a
standard wi thout the approval of the | AB. For exanple, sonme vendor
standards have becone very inportant to the Internet comunity even

t hough they have not been proposed or reviewed by the | AB. However,
the 1AB strongly recomends that the | AB standards process be used in
the evolution of the protocol suite to maxim ze interoperability (and
to prevent inconpatible protocol requirenents fromarising). The |IAB
reserves the use of the term"standard" in any RFC to only those
protocol s which the | AB has approved.

2. The Standardi zati on Process

Anyone can invent a protocol, docunent it, inplement it, test it, and
so on. The I AB believes that it is very useful to docunent a
protocol at an early stage to pronote suggestions from ot hers
interested in the functionality the of protocol and fromthose
interested in protocol design. Once a protocol is inplenented and
tested it is useful to report the results. The RFC docunment series
is the preferred place for publishing these protocol docunents and
testing results.

The | AB encourages the docunenting of every protocol devel oped in the
Internet (that is, the publication of the protocol specification as
an RFC), even if it is never intended that the protocol beconme an
Internet standard. A protocol that is not intended to becone a
standard is called "experinental".

Protocols that are intended to becone standards are first designated

as "proposed" protocols. It is expected that while in this state the
protocol will be inplenmented and tested by several groups. It is
likely that an inproved version of the protocol will result fromthis
activity.

Once a proposed protocol has becone stable and has a sponsor (an
individual willing to speak for the protocol to the 1AB) it may
advance to the "draft standard" state. |In this state, it should be
reviewed by the entire Internet community. This draft standard state
is essentially a warning to the conmunity that unless an objection is
raised or a flawis found this protocol wll becone a "standard"

Once a protocol has been a draft standard for a sufficient tine

(usually 6 nonths) w thout serious objections the AB may act to
decl are the protocol an official Internet standard.
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Some protocols have been superseded by better protocols or are
ot herwi se unused. Such protocols are designated "historic"

In addition to a state (like proposed or standard) a protocol is also
assigned a status. A protocol can be required, neaning that al
systens in the Internet nust inplenent it. For exanple, the Internet
Protocol (IP) is required. A protocol nay be reconmended, meaning
that systens should inplenment this protocol. A protocol nay be

el ective, meaning that systens may inplenent this protocol; that is,
if (and only if) the functionality of this protocol is needed or
useful for a systemit nust use this protocol to provide the
functionality. A protocol nmay be terned not recommended if it is not
i ntended to be generally inplenented; for exanple, experinental or

hi storic protocols.

Few protocols are required to be inplemented in all systens. This is
because there is such a variety of possible systens; for exanple,

gat eways, terminal servers, workstations, multi-user hosts. It is
not necessary for a gateway to inplenent TCP and the protocol s that
use TCP (though it nmay be useful). It is expected that genera

purpose hosts will inplenent at least IP (including ICW), TCP and

UDP, Tel net, FTP, SMIP, Mail, and the Domain Nane System (DNS).
3. The Request for Comments Docunents

The docunments cal |l ed Request for Comments (or RFCs) are the working
notes of the Internet research and devel opment conmunity. A docunent
inthis series nmay be on essentially any topic related to conputer
communi cati on, and may be anything froma neeting report to the
specification of a standard. Al standards are published as RFCs,
but not all RFCs specify standards.

Anyone can subnit a document for publication as an RFC. Submi ssi ons
nmust be made via electronic mail to the RFC Editor (see the contact
information at the end of this neno).

While RFCs are not refereed publications, they do receive technica
review formthe task forces, individual technical experts, or the RFC
Editor, as appropriate.

Once a docunent is assigned an RFC nunber and published, that RFCis
never revised or re-issued with the same nunber. There is never a
guestion of having the nost recent version of a particular RFC
However, a protocol (such as File Transfer Protocol (FTP)) nmay be

i mproved and re-docunented many tinmes in several different RFCs. It
is inportant to verify that you have the nost recent RFC on a
particular protocol. This "IAB Oficial Protocol Standards” nmemp is

the reference for determning the correct RFC to refer to for the
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current specification of each protocol

The RFCs are available fromthe Network Information Center at SR
International. For nore information about obtaining RFCs see the
contact information at the end of this neno.

4, O her Reference Docunents

There are four other reference docunments of interest in checking the
current status of protocol specifications and standardi zation. These
are the Assigned Nunbers, the Oficial Protocols, the Gateway
Requirenments, and the Host Requirenents. Note that these docunents
are revised and updated at different tines; in case of differences
bet ween t hese docunments, the nost recent nust prevail.

4.1. Assigned Numbers

This docunent |ists the assigned val ues of the paraneters used in the
various protocols. For exanple, |IP protocol codes, TCP port nunbers,
Tel net Option Codes, ARP hardware types, and Terni nal Type nanes.

Assi gned Nunbers was nost recently issued as RFC 1010.

Anot her document, Internet Nunbers, lists the assigned |IP network
nunbers, and the autononobus system nunbers. |nternet Nunbers was
nost recently issued as RFC- 1062.

4.2. Oficial Protocols
This docunment list the protocols and describes any known probl ens and
ongoi ng experinents. Oficial Protocols was recently issued as RFC
1011.

4.3. Gateway Requirenents
Thi s docunment reviews the specifications that apply to gateways and
suppl i es guidance and clarification for any anbiguities. Gateway
Requi rement was recently issued as RFC- 1009.

4.4. Host Requirenents
Thi s docunent reviews the specifications that apply to hosts and

suppl i es guidance and clarification for any anbiguities. Host
Requirements is in preparation and will be issued soon.

Internet Activities Board [ Page 4]



RFC 1083 | AB St andar ds Decenber 1988

5. Explanation of Terns

There are two i ndependent categorizations of protocols. The first is

the state of standardization which is one of "standard", "draft
standard", "proposed", "experinental", or "historic". The second is
the status of this protocol which is one of "required"

"recommended", "elective", or "not recommended". One could expect a

particul ar protocol to nove along the scale of status fromelective
to required at the sane tinme as it noves along the scal e of
standardi zati on from proposed to standard.

At any given tine a protocol is a cell of the follow ng matri x.
Protocols are likely to be in cells in about the follow ng
proportions (indicated by the nunber of Xs). Mst will be on the

mai n diagonal. A new protocol is nost likely to start in the
(proposed, elective) cell, or the (experinental, not reconmended)
cell.

+-- o - +-- o - +-- o - +-- o - +
Std | XXX | XX | X |
F--- - F--- - F--- - F--- - +
Dr af t | | X | XX |
L L L L +
Pr op | | | XXX | X
+-- o - +-- o - +-- o - +-- o - +
Expr | | | X | XXX
F--- - F--- - F--- - F--- - +
Hi st | | | | XXX
L L L L +

Some protocol are particular to hosts and sonme to gateways; a few
protocols are used in both. The definitions of the ternms bel ow will
refer to a "systent which is either a host or a gateway (or both).

It should be clear fromthe context of the particular protocol which
types of systens are intended.

5.1. Definitions
5.1.1. Standard Protocol

The |1 AB has established this as an official standard protocol for
the Internet. These are separated into two groups: (1) IP
protocol and above, protocols that apply to the whole Internet;
and (2) network-specific protocols, generally specifications of
how to do IP on particular types of networks.
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5.1.2. Draft Standard Protocol

The 1AB is actively considering this protocol as a possible
Standard Protocol. Substantial and w despread testing and coment
is desired. Conments and test results should be subnitted to the
IAB. There is a possibility that changes will be nmade in a Draft
Standard Protocol before it becomes a Standard Protocol

5.1.3. Proposed Protoco

These are protocol proposals that may be considered by the 1 AB for
standardi zation in the future. |Inplenentation and testing by
several groups is desirable. Revisions of the protoco
specification are likely.

5.1.4. Experinental Protoco
A system shoul d not inplenent an experinental protocol unless it
is participating in the experinent and has coordinated its use of
the protocol with the devel oper of the protocol
Typically, experimental protocols are those that are devel oped as
part of a specific ongoing research project not related to an
operational service offering. Wile they nmay be proposed as a
service protocol at a |ater stage, and thus becone proposed,
draft, and then standard protocols, the designation of a protoco
as experinental is neant to suggest that the protocol, although
perhaps mature, is not intended for operational use.

5.1.5. Historic Protocol
These are protocols that are unlikely to ever becone standards in
the Internet either because they have been superseded by |ater
devel opnents or due to lack of interest. These are protocols that
are at an evolutionary dead end.

5.1.6. Required Protoco
Al'l systens nust inplenent the required protocols.

5.1.7. Reconmended Protoco
Al'l systens should inplenent the reconmended protocols.

5.1.8. Elective Protoco

A system may or may not inplenent an el ective protocol. The
general notion is that if you are going to do sonething like this,
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you must do exactly this.

5.1.9.

These protocols are not
because of their limted functionality,

Not Recommended Protoco

experinental or historic state.

6. The Protocols

6.1. Standard Protocols

Pr ot ocol

| OWP
UDP

TCP
DOVAI NS
TELNET
FTP
SMTP

MAI L
EGP
NETBI CS
ECHO

DI SCARD
CHARGEN
QUOTE
USERS
DAYTI NE
TI MVE

Nanme
Assi gned Nunbers
Gat eway Requi rements
I nt ernet Protocol
as anended by:
| P Subnet Extension
| P Broadcast Datagrans
| P Broadcast Datagrans with Subnets
Internet Control Message Protoco
User Dat agram Prot oco
Transm ssion Control Protocol
Domai n Nane System
Tel net Protoco
File Transfer Protocol
Sinmple Mail Transfer Protoco
Format of Electronic Mail Messages
Exteri or Gateway Protoco
Net Bl OS Servi ces Protocol
Echo Protocol
Di scard Protoco
Char acter Generator Protocol
Quote of the Day Protocol
Active Users Protoco
Dayti ne Prot ocol
Ti me Server Protoco
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recommended for genera
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use. This may be

speci al i zed nature, or

St at us RFC
Requi r ed 1010
Requi r ed 1009
Requi r ed 791
Requi r ed 950
Requi r ed 919
Requi r ed 922
Requi r ed 792
Recommended 768
Recomended 793
Recomended 1034, 1035
Recomended 854
Recomended 959
Recommended 821
Recommended 822
Recomended 904
El ective 1001, 1002
Recomended 862
El ective 863
El ective 864
El ective 865
El ecti ve 866
El ective 867
El ective 868

[ Page 7]



RFC 1083 | AB St andar ds Decenber 1988

6.2. Specific Standard Protocols

Pr ot ocol Narme St at us RFC
ARP Addr ess Resol uti on Protocol El ective 826
RARP A Reverse Address Resol uti on Protocol El ecti ve 903
| P- ARPA I nternet Protocol on ARPANET El ective BBN 1822
| P- \B I nternet Protocol on Wdeband Network El ective 907
| P- X25 I nternet Protocol on X 25 Networks El ective 877
| P-E I nternet Protocol on Ethernet Networks El ective 894
| P- EE Internet Protocol on Exp. Ethernet Nets Elective 895
| P- 1 EEE I nternet Protocol on | EEE 802 El ecti ve 1042
| P- DC I nternet Protocol on DC Networks El ective 891
| P-HC I nternet Protocol on Hyperchannnel El ective 1044
| P- ARC I nternet Protocol on ARCNET El ective 1051
| P-SLI P Transni ssion of | P over Serial Lines El ective 1055
Note: It is expected that a systemw ||l support one or nore physica

networ ks and for each physical network supported the appropriate
protocols fromthe above |ist nust be supported. That is, it is

el ective to support any particular type of physical network, and for the
physi cal networks actually supported it is required that they be
supported exactly according to the protocols in the above list.

6.3. Draft Standard Protocols

Pr ot ocol Nane St at us RFC
SNWVP Si mpl e Networ k Moni toring Protocol Recomended 1067
M B Managenent | nfornmati on Base Recomended 1066
SM Structure of Managenent |nformation Recomended 1065
NTP Net wor k Ti me Protocol El ective 1059
| GWP Internet Group Milticast Protocol Recomended 1054
BOOTP Boot strap Protocol Recomended 951, 1048
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Pr ot ocol

R P
SUN- RPC
PCMAI L
NFI LE

STATSRV
NNTP

NI CNAVE
HOSTNAVE
POP2
SFTP

RLP
RTELNET
TFTP

FI NGER
SUPDUP
NETED
RIE

6. 5.

Pr ot ocol

THI NW RE
LDP

RDP

ST
NVP- | |

Experi ment al

| AB St andar ds

Pr oposed Protocols

Narme

Versatil e Message Transacti on Protoco
Routing I nformation Protoco

Renote Procedure Call Protoco

Pcmai| Transport Protocol

A File Access Protocol

Mappi ng between X 400 and RFC- 822
Statistics Server

Net wor k News Transfer Protoco
Whol s Prot ocol

HOSTNAME Pr ot oco

Post O fice Protocol

Sinmple File Transfer Protocol

Resource Location Protoco
Renot e Tel net Service
Trivial File Transfer
Fi nger Protocol
SUPDUP Pr ot oco

Net wor k St andard Text Editor
Renmot e Job Entry

Pr ot ocol

Pr ot ocol s

Nane

| P MIU Di scovery Options
Bul k Data Transfer Protocol
Interactive Mail Access Protoco

Aut henti cati on Schene

Internet Reliable Transaction Protocol
Aut henti cati on Service
Rel i abl e Asynchronous Transfer
Thi nwi re Protocol

Loader Debugger Protoco
Rel i abl e Data Protocol

St ream Pr ot ocol

Net wor k Voi ce Protoco

Pr ot ocol
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St at us
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti
El ecti

Not Reconmmended
Not Recommended
Not Recommended
Not Recommended
Not Recommended
Not Reconmmended
Not Reconmmended
Not Recommended
Not Recommended
Not Recommended
Not Recommrended | EN 119
Not Reconmmended | Sl

Decenber 1988
RFC

ve 1045
ve 1058
ve 1057
ve 1056
ve 1037
ve 987, 1026
ve 996
ve 977
ve 954
ve 953
ve 937
ve 913
ve 887
ve 818
ve 783
ve 742
ve 734
ve 569
ve 407
RFC

1063

998

1064

1004

938

931

916

914

909

908

nmeno
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6.6. Hi storic Protocols

Pr ot ocol Narme

SGwP Si mpl e Gat eway Monitoring Protocol
HWP Host Mbnitoring Protocol

[cex Gat eway Gat eway Protocol

CLOCK DCNET Ti ne Server Protocol

MPM I nternet Message Protocol

NETRIS Renot e Job Service

XNET Cross Net Debugger

NAMESERVER Host Nane Server Protocol

MUX Mul ti pl exi ng Protocol

GRAPHI CS  Graphics Protocol
7. Cont act s
7.1. Internet Activities Board Contact
Cont act :
Jon Post el
Deputy Internet Architect
USC I nformation Sciences Institute
4676 Admiralty Wy
Marina del Rey, CA 90292-6695
1-213-822-1511

Post el @ SI . EDU

Decenber 1988
St at us RFC
Not Reconmmended 1028
Not Recommended 869
Not Recommended 823
Not Recommended 778
Not Recommended 759
El ective 740
El ective | EN 158

Not Recommended | EN 116
Not Recommended | EN 90
Not Recommended N C 24308

Pl ease send your coments about this Iist of protocols and especially
about the Draft Standard Protocols to the Internet Activities Board

care of the Deputy Internet Architect.
7.2. Internet Assigned Nunbers Authority Contact
Cont act :
Joyce K. Reynol ds
I nternet Assigned Nunbers Authority
USC I nformation Sciences Institute
4676 Admiralty Wy
Marina del Rey, CA 90292-6695
1-213-822-1511

JKRey@ S| . EDU
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7.

The protocol standards are nanaged for the 1 AB by the |nternet
Assi gned Nunbers Authority.

Pl ease refer to the docunents "Assigned Nunbers" (RFC- 1010) and
"Official Internet Protocols" (RFC 1011) for further information
about the status of protocol docunents. There are two docunents that
summari ze the requirenents for host and gateways in the Internet,
"Host Requirenents" (RFC in preparation) and "Gateway Requirenents"
(RFC-1009) .

How to obtain the nbst recent edition of this "I AB Oficial
Pr ot ocol Standards" meno:

The file "in-notes/iab-standards.txt" may be copied via FTP
fromthe VENERA. | SI. EDU conputer using the FTP usernane
"anonynous" and FTP password "guest".

Request for Comments Editor Contact
Cont act :

Jon Post el

RFC Edi t or

USC I nformation Sciences Institute
4676 Admiralty Wy

Marina del Rey, CA 90292-6695

1-213-822-1511
Postel @ SI . EDU

Docunents may be submitted via electronic mail to the RFC Editor for
consideration for publication as RFC. If you are not fanmiliar with
the format or style requirenents please request the "Instructions for
RFC Authors". In general, the style of any recent RFC may be used as
a gui de.
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7.4. The Network Information Center and Requests for Comments Contact
Cont act :

SRl | nternational

DDN Net wor k | nformati on Center
333 Ravenswood Avenue

Menl o Park, CA 94025

1- 800- 235- 3155
1-415-859- 3695

Nl C@5RI - NI C. ARPA

The Network Information Center (N C) provides many information
services for the Internet community. Anmong themis maintaining the
Requests for Comments (RFC) library.

RFCs can be obtained via FTP from SRI - N C. ARPA wi th the pat hnane
RFC. RFCnnnn. TXT where "nnnn" refers to the nunber of the RFC. A list
of all RFCs may be obtained by copying the file RFC RFC- | NDEX. TXT.
Log in with FTP username ANONYMOUS and password GUEST.

The NIC al so provides an automatic mail service for those sites which
cannot use FTP. Address the request to SERVI CEGSRI - NI C. ARPA and in
the subject field of the nessage indicate the RFC nunber, as in

"Subj ect: RFC nnnn".

How to obtain the nbst recent edition of this "I AB Oficial
Pr ot ocol Standards" meno:

The file RFC: | AB- STANDARDS. TXT nmay be copied via FTP fromthe
SRI - NI C. ARPA conputer followi ng the sane procedures used to
obtai n RFCs.
Aut hor’ s Address:

Jon Post el

USC/ I nformation Sciences Institute

4676 Admiralty Way

Mari na del Rey, CA 90292

Phone: (213) 822-1511

Enmil : Postel @Sl . EDU
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