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1. Introduction
Thi s Request for Conmments (RFC) provides information about the
preparation of RFCs, and certain policies relating to the publication
of RFCs.

The RFC series of notes covers a broad range of interests. The core
topics are the Internet and the TCP/IP protocol suite. However, any
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topic related to conputer comunication may be acceptable at the
di scretion of the RFC Editor.

Menos proposed to be RFCs nmay be submitted by anyone. One |arge
source of nmenbs that becone RFCs is the Internet Engi neering Task
Force (I ETF). The | ETF working groups (Wss) evolve their working
menos (known as Internet Drafts or I-Ds) until they feel they are
ready for publication, then the menos are reviewed by the Internet
Engi neering Steering Goup (IESG, and if approved sent by the |IESG
to the RFC Editor.

RFCs are distributed online by being stored as public access files,
and a short nessage is sent to the distribution list indicating the
availability of the neno.

The online files are copied by the interested people and printed or
di splayed at their site on their equipnent. This neans that the
format of the online files nust neet the constraints of a w de
variety of printing and di splay equipnent. (RFCs nmay al so be
returned via e-mail in response to an e-mail query, or RFCs may be
found using informati on and dat abase searchi ng tools such as Gopher,
Wais, WAV or Mosaic.)

RFCs have been traditionally published and continue to be published
in ASCI | text.

VWhile the primary RFCs is always an ASCI| text file, secondary or
alternative versions of RFC may be provided in PostScript. This
decision is notivated by the desire to include diagrans, draw ngs,
and such in RFCs. PostScript docunents (on paper only, so far) are
visually nore appealing and have better readability.

Post Scri pt was chosen for the fancy form of RFC publication over

ot her possible systens (e.g., inpress, interpress, oda) because of
the perceived w de spread availability of PostScript capable
printers.

However, many RFC users read the docunments online and use various
text oriented tools (e.g., emacs, grep) to search them COten, brief
excerpts fromRFCs are included in e-mail. These practices are not
yet practical with PostScript files

Post Scri pt produci ng systens are | ess standard than had been assuned
and that several of the document production systems that claimto
produce Post Script actually produce nonstandard results.

In the future, it nay be necessary to identify a set of docunent
production systens authorized for use in production of PostScript
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RFCs, based on the reasonabl eness of the output files they generate.
Editorial Policy

Docurent s proposed to be RFCs are reviewed by the RFC Editor and
possi bly by other reviewers he sel ects.

The result of the review may be to suggest to the author sone
i nprovenents to the docunent before publication

Qccasionally, it may becone apparent that the topic of a proposed RFC
is also the subject of an | ETF Wrking G oup, and that the author
could coordinate with the working group to the advantage of both.

The usual result of this is that a revised neno is produced as a

wor ki ng group Internet Draft and eventually energes fromthe | ETF
process as a recomendation fromthe ESGto the RFC Editor

In sone cases it may be deternined that the submtted docunent is not
appropriate material to be published as an RFC

In sone cases it may be necessary to include in the docunent a
statenment based on the reviews about the ideas in the docunent. This
may be done in the case that the docunent suggests rel evant but

i nappropriate or unsafe ideas, and other situations.

The RFC Editor may nake m nor changes to the document, especially in
the areas of style and format, but on some occasions also to the
text. Sonetines the RFC Editor will undertake to nmake nore
significant changes, especially when the format rules (see below are
not foll owed. However, nmore often the neno will be returned to the
aut hor for the additional work.

Docunents intended to becone RFCs specifying standards track
protocol s nust be approved by the | ESG before being sent to the RFC
Editor. The established procedure is that when the | ESG conpl et es
work on a document that is to become a standards track RFC the
conmuni cation will be fromthe Secretary of the |ESGto the RFC
Editor. GCenerally, the docunents in question are Internet Drafts
The conmmuni cation usually cites the exact Internet Draft in question
(by file nane). The RFC Editor nust assune that only that file is to
be processed to becone the RFC. |If the authors have snall
corrections to the text, they should be sent to the RFC Editor
separately (or as a "diff"), do not send a new version of the
docunent .

In sone cases, authors prepare alternate secondary versions of RFCs
in fancy format using PostScript. Since the ASCII text version of
the RFC is the primary version, the PostScript version nust match the
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text version. The RFC Editor mnust decide if the PostScript version
is "the sane as" the ASCI| version before the PostScript version can
be publi shed.

The effect of this is that the RFC Editor first processes the ASClI
version of the menmp through to publication as an RFC. |If the author
wi shes to submit a PostScript version at that point that matches the
ASCI | version (and the RFC Editor agrees that it does), then the
Post Script version will be installed in the RFC repositories and
announced to the community.

Due to various time pressures on the RFC Editorial staff the tine

el apsed between submnission and publication can vary greatly. It is
al ways acceptable to query (ping) the RFC Editor about the status of
an RFC during this time (but not nore than once a week). The two
weeks preceding an | ETF neeting are generally very busy, so RFCs
submitted shortly before an | ETF neeting are nost likely to be

publi shed after the meeting.

3. Format Rul es

To neet the distribution constraints, the following rules are
established for the two allowed formats for RFCs: ASCI| and
Post Scri pt .

The RFC Editor attenpts to ensure a consistent RFC style. To do this
the RFC Editor may choose to reformat the RFC submitted. It is nuch
easier to do this if the subm ssion matches the style of the nost
recent RFCs. Please do |ook at sonme recent RFCs and prepare yours in
the same style.

You must submt an editable online docunent to the RFC Editor. The
RFC Editor may require m nor changes in format or style and wll
insert the actual RFC nunber.

Most of the RFCs are processed by the RFC Editor with the unix
"nroff" programusing a very sinple set of the formatti ng comuands
(or "requests") fromthe "nms" macro package (see the appendix). If a
meno submitted to be an RFC has been prepared by the author using
nroff, it is very helpful to let the RFC Editor know that when it is
subnitted

3a. ASCI| Format Rul es
The character codes are ASCII.

Each page nust be limted to 58 lines followed by a formfeed on a
line by itself.
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3b.

Post el

Each line nust be limted to 72 characters followed by carri age
return and |ine feed.

No overstriking (or underlining) is allowed.

These "height" and "w dth" constraints include any headers,
footers, page nunbers, or left side indenting.

Do not fill the text with extra spaces to provide a straight right
mar gi n.

Do not do hyphenation of words at the right nmargin.

Do not use footnotes. |If such notes are necessary, put them at
the end of a section, or at the end of the document.

Use single spaced text within a paragraph, and one bl ank |ine
bet ween par agr aphs.

Note that the nunmber of pages in a docunent and the page nunbers
on which various sections fall will likely change with
reformatting. Thus cross references in the text by section nunber
usual ly are easier to keep consistent than cross references by
page nunber.

RFCs in ASCI|I Format may be subnmitted to the RFC Editor in e-nmai
messages (or as online files) in either the finished publication
format or in NROFF. If you plan to submt a docurment in NROFF
pl ease consult the RFC Editor first.

Post Scri pt Format Rul es
St andard page size is 8 1/2 by 11 inches.
Margin of 1 inch on all sides (top, bottom left, and right).

Main text should have a point size of no less than 10 points with
a line spacing of 12 points.

Foot notes and graph notations no snmaller than 8 points with a |ine
spaci ng of 9.6 points.

Three fonts are acceptable: Helvetica, Tinmes Roman, and Courier
Plus their bold-face and italic versions. These are the three
standard fonts on nost PostScript printers.

Prepare di agrans and i nages based on | owest comon denoni nat or
Post Scri pt. Consider common PostScript printer functionality and
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menory requirements.

The foll owi ng Post Scri pt commands shoul d not be used:
i nitgraphi cs, erasepage, copypage, grestoreall, initmatrix,
initclip, banddevice, franedevice, nulldevice and renderbands.

Note that the nunmber of pages in a docunent and the page nunbers
on which various sections fall will likely differ in the ASCII and
the PostScript versions. Thus cross references in the text by
section nunber usually are easier to keep consistent than cross
ref erences by page nunber.

These PostScript rules are likely to changed and expanded as
experience i s gai ned.

RFCs in PostScript Format nmay be submitted to the RFC Editor in
e-mai | messages (or as online files). |If you plan to subnmit a
docunent in PostScript please consult the RFC Editor first.

Note that since the ASCI| text version of the RFC is the primary

version, the PostScript version nust match the text version. The
RFC Edi tor mnust decide if the PostScript version is "the sane as"
the ASCI| version before the PostScript version can be published.

4. Headers and Footers

There is the first page headi ng, the running headers, and the running
footers.

4a.

Post el

First Page

Pl ease see the front page of this neno for an exanple of the front
page heading. On the first page there is no running header. The
top of the first page has the following itens:

Net wor k Wor ki ng Group
The traditional heading for the group that founded the RFC
series. This appears on the first line on the left hand side
of the heading.

Request for Comments: nnnn
Ildentifies this as a request for comments and specifies the
nunber. Indicated on the second line on the left side. The

actual nunber is filled in at the | ast nmonent before
publication by the RFC Editor
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Aut hor

The author’s name (first initial and |ast name only) indicated
on the first line on the right side of the heading.

Organi zati on

The author’s organization, indicated on the second Iine on the
right side

Dat e

This is the Month and Year of the RFC Publication. |Indicated on
the third line on the right side

Updat es or (bsol etes

If this RFC Updates or (bsol etes another RFC, this is indicated
as third line on the left side of the heading.

Cat egory
The category of this RFC, one of: Standards Track,
Informational, or Experinental. This is indicated on the third
(if there is no Updates or (Cbsoletes indication) or fourth |ine
of the left side.
Title
The title appears, centered, below the rest of the heading.
If there are nultiple authors and if the nultiple authors are from
mul tiple organi zations the right side heading nmay have additiona
lines to accommpdate them and to associate the authors with the
organi zati ons properly.
4b.  Runni ng Headers
The runni ng header in one line (on page 2 and all subsequent
pages) has the RFC nunber on the left (RFC NNNN), the (possibly a
shortened form title centered, and the date (Month Year) on the
right.
4c. Running Footers

The running footer in one line (on all pages) has the author’s
| ast nane on the |left and the page nunber on the right ([Page N).

Post el [ Page 7]



RFC 1543 Instructions to RFC Aut hors Cct ober 1993

5.

St atus Section

Each RFC nmust include on its first page the "Status of this Menm"
section which contains a paragraph describing the type of the RFC

The content of this section will be one of the three follow ng
stat enment s.

St andards Track

"Thi s docunent specifies an Internet standards track protocol for
the Internet comunity, and requests di scussion and suggestions
for inprovenents. Please refer to the current edition of the
"Internet Oficial Protocol Standards" (STD 1) for the
standardi zati on state and status of this protocol. Distribution
of this menp is unlimted."

Experi ment al
"This nmeno defines an Experimental Protocol for the Internet
community. This nenp does not specify an Internet standard of any
kind. Discussion and suggestions for inprovenent are requested.
Distribution of this menop is unlimted."
I nf ormati ona
"This nmeno provides information for the Internet community. This
meno does not specify an Internet standard of any kind.
Distribution of this menop is unlimted."
I ntroduction Section
Each RFC shoul d have an Introduction section that (anbng other
things) explains the notivation for the RFC and (if appropriate)
describes the applicability of the protocol described.
Sone exanpl e paragraphs are:
Pr ot ocol
This protocol is intended to provide the bla-bla service,
and be used between clients and servers on host conputers.
Typically the clients are on workstation hosts and the
servers on mai nframe hosts.

or
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This protocol is intended to provide the bla-bla service,
and be used between special purpose units such as term na
servers or routers and a nonitoring host.

Di scussi on

The purpose of this RFC is to focus discussion on particular
problenms in the Internet and possible nethods of sol ution

No proposed solutions in this docunent are intended as
standards for the Internet. Rather, it is hoped that a
general consensus will energe as to the appropriate solution
to such problens, |eading eventually to the adoption of

st andar ds.

| nt er est

This RFC is being distributed to menbers of the Internet
community in order to solicit their reactions to the
proposal s contained in it. Wile the issues discussed may
not be directly relevant to the research problenms of the
Internet, they may be interesting to a nunber of researchers
and i npl enent ers.

St at us Report

In response to the need for maintenance of current

i nformati on about the status and progress of various
projects in the Internet comunity, this RFC is issued for
the benefit of community nmenbers. The information contained
in this docunent is accurate as of the date of publication,
but is subject to change. Subsequent RFCs will reflect such
changes.

These paragraphs need not be followed word for word, but the
general intent of the RFC nust be made cl ear

Ref erences Section

Nearly all RFCs contain citations to other docunents, and these are
listed in a References section near the end of the RFC. There are
many styles for references, and the RFCs have one of their own.

Pl ease follow the reference style used in recent RFCs. See the
reference section of this RFC for an exanple. Please note that for
protocol s that have been assigned STD numbers, the STD nunber nust be
included in the reference.
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8.

10.

Security Considerations Section

Al RFCs must contain a section near the end of the docunment that
di scusses the security considerations of the protocol or procedures
that are the main topic of the RFC

Aut hor’ s Address Section

Each RFC nust have at the very end a section giving the author’s
address, including the name and postal address, the tel ephone nunber,
(optional: a FAX nunber) and the Internet e-nmil address.

Rel ati on to ot her RFCs

Sonetimes an RFC adds information on a topic discussed in a previous
RFC or conpletely replaces an earlier RFC. There are two terns used
for these cases respectively, UPDATES and OBSOLETES. A docunent that
obsol etes an earlier docunment can stand on its own. A document that
merely updates an earlier docunent cannot stand on its own; it is
somet hing that must be added to or inserted into the previously

exi sting docunent, and has |imted useful ness independently. The
terns SUPERSEDES and REPLACES are no | onger used.

UPDATES

To be used as a reference froma newitemthat cannot be used
alone (i.e., one that supplements a previous docunment), to refer
to the previous docunent. The newer publication is a part that

wi || suppl enent or be added on to the existing docunent; e.g., an
addendum or separate, extra information that is to be added to
the original document.

OBSOLETES
To be used to refer to an earlier docunent that is replaced by

this docunent. This docunent contains either revised i nformation,
or else all of the same information plus some new information,

however extensive or brief that newinformation is; i.e., this
docunent can be used al one, without reference to the ol der
docunent .

For exanpl e:

On the Assigned Nunbers RFCs the term OBSOLETES shoul d be used
since the new document actually incorporate new informtion
(however brief) into the text of existing information and is
nore up-to-date than the ol der docunent, and hence, replaces it
and makes it OBSOLETE.
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11.

12.

13.

In lists of RFCs or the RFC-Index (but not on the RFCs thensel ves)
the following may be used with early documents to point to later
docunents.

OBSOLETED- BY

To be used to refer to the newer docunent(s) that replaces the
ol der docunent.

UPDATED- BY

To be used to refer to the newer section(s) which are to be added
to the existing, still used, docunent.

Prot ocol Standards Process

See the current "Internet Oficial Protocol Standards" (STD 1) neno
for the definitive statenent on protocol standards and their
publication [1].

The established procedure is that when the | ESG conpl etes work on a
docunment that is to becone a standards track RFC the communi cati on
will be fromthe Secretary of the IESGto the RFC Editor. Generally,
the docunents in question are Internet Drafts. The comunication
usually cites the exact Internet Draft (by file nane) in question.
The RFC Editor must assume that only that file is to be processed to
becone the RFC. If the authors have small corrections to the text,
they should be sent to the RFC Editor separately (or as a "diff"), do
not send a new version of the document.

Cont act
To contact the RFC Editor send an emnil nessage to
"RFC-Editor @Sl . EDU".
Di stribution Lists
The RFC announcenents are distributed via two mailing lists: the
"1 ETF- Announce" list, and the "RFC-DIST* list. You don't want to be

on both |ists.

To join (or quit) the | ETF-Announce list send a nessage to | ETF-
Request @nri . reston. va. us.

To join (or quit) the RFC-DIST list send a nessage to RFC
Request @NI C. DDN. M L.
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14. RFC | ndex
Several organizations maintain RFC Index files, generally using the
file nanme "rfc-index.txt". The contents of such a file copied from
one site nay not be identical to that copied fromanother site.
15. Security Considerations
This RFC rai ses no security issues (however, see Section 6).
16. References
[1] Postel, J., "Internet Oficial Protocol Standards", STD 1, RFC
1540, Internet Architecture Board, October 1993.
17. Author’s Address
Jon Post el
USC/ I nformation Sciences Institute
4676 Admralty Wy
Mari na del Rey, CA 90292
Phone: 310-822-1511

Fax: 310-823-6714
EMail : Postel @ Sl . EDU
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18. Appendix - RFC "nroff macros"

Generally, we use the very sinplest nroff features. W use the "ns"
macros. So, "nroff -nms input-file > output-file". However, we could
not get nroff to do the right thing about putting a formfeed after
the last visible line on a page and no extra |line feeds before the
first visible Iine of the next page. W want:

|l ast visible Iine on page i
AL
first visible Iine on page i+1

So, we invented sonme hacks to fix this including a "sed" script
called "fix.sh" and a "c" programwe called "pg" (pg is called from
fix). So the conmmand to process the file becones:

nroff -ns input-file | fix.sh > output-file

Now as to the nroff features we actually use, I'll append a sanple
meno, prepared in RFC style

The sed script fix.sh is:
sed -e ' s/ FORMFEED\ [ Page/ \[Page/’ $* | pg -n5
The pg programi s:

~~~Begi nni ng of pg program-~~

/* $Header $

*

* Remove N lines following any line that contains a formfeed (" L).

* (Wiay can’t this be done with awk or sed?)

*  OPTI ON

* - n# Nunber of lines to delete followi ng each "L (0 default).
* $Log$

*

/

#i ncl ude <stdi o. h>

#defi ne FORM_FEED "\ f

#def i ne OPTI ON "n: N " [* for getopt() */

extern char *optarg;
extern int optind;

mai n(argc, argv)

i nt argc;
char *argv[];
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i nt c,
nlines = 0;

void print_and delete();

[* Process option (-nlines) */
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/* next input char */

/* lines to delete after "L */

[* print line starting with ~L,
then delete N lines */

while ((c = getopt(argc, argv, OPTION)) != ECF)
swi tch(c)
{
case 'n’
case 'N nlines = atoi (optarg);
br eak;
}
/* READ AND PROCESS CHARS */
while ((c = getchar()) !'= EOF)
if (c == FORM FEED)
print_and_delete(nlines); /* renmove Nlines after this one */
el se
put char(c); /[* we wite the formfeed */
exit(0);
}
[* Print rest of line, then delete next N lines. */
void print_and _del ete(n)
int n; /[* nbr of lines to delete */
{
i nt c, /* next input char */
cntr = 0; /* count of deleted lines */
while ((c = getchar()) !'="\n") [* finish current line */
put char(c);
putchar(’'\n"); /[* wite the last CR */
put char ( FORM_FEED) ;
for (; cntr < n; cntr++)
while ((c = getchar()) !'="\n")
if (c == ECF
exit(0); /[* exit on EOF */
put char(c); /[* wite that last CR */
}
~~~End of pg program-~~
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.pl 10. Oi

.po O

1 7.02i

dt 7.2i

.nr LL 7.2i

.nr LT 7.2i

.ds LF Waitzman

.ds RF FORMFEED] Page %
.ds CF

.ds LH RFC 1149

.ds RH 1 April 1990
.ds CH I P Datagranms on Avian Carriers

.hy 0

.ad |

.in 0

Net wor k Wor ki ng Group D. Witzman

Request for Comments: 1149 BBN STC
1 April 1990

.ce

A Standard for the Transm ssion of |IP Datagrans on Avian Carriers

.ti 0
Status of this Meno

i

.in 3

This meno descri bes an experinmental nethod for the encapsulation of IP
datagrams in avian carriers. This specification is primarily useful

in Metropolitan Area Networks. This is an experinmental, not recommended
standard. Distribution of this neno is unlimted.

.ti O
Overvi ew and Rati onal

Avi an carriers can provide high delay, |ow throughput, and | ow
altitude service. The connection topology is limted to a single

poi nt-to-point path for each carrier, used with standard carriers, but
many carriers can be used without significant interference with each
other, outside of early spring. This is because of the 3D ether space
available to the carriers, in contrast to the 1D ether used by

| EEE802. 3. The carriers have an intrinsic collision avoi dance system
whi ch increases availability. Unlike some network technol ogi es, such
as packet radi o, conmmunication is not limted to |ine-of-sight

di stance. Connection oriented service is available in sone cities,
usual |y based upon a central hub topol ogy.
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.ti 0
Frame For mat

The I P datagramis printed, on a small scroll of paper, in
hexadeci nal , with each octet separated by whitestuff and bl ackstuff.
The scroll of paper is wapped around one |leg of the avian carrier
A band of duct tape is used to secure the datagram s edges. The
bandwidth is linmted to the leg length. The MU is variable, and
par adoxi cally, generally increases with increased carrier age. A
typical MU is 256 nmilligrans. Sone datagram paddi ng may be needed.

Upon receipt, the duct tape is renoved and the paper copy of the
datagramis optically scanned into a electronically transnmittable
form

.ti O
Di scussi on

Multiple types of service can be provided with a prioritized pecking
order. An additional property is built-in worm detection and

eradi cation. Because IP only guarantees best effort delivery, |oss
a carrier can be tolerated. Wth tinme, the carriers are

sel f-regenerating. Wile broadcasting is not specified, storns can
cause data loss. There is persistent delivery retry, until the
carrier drops. Audit trails are automatically generated, and can
often be found on | ogs and cable trays.

.ti 0
Security Considerations

.in 3

Security is not generally a problemin normal operation, but special
measures nmust be taken (such as data encryption) when avian carriers
are used in a tactical environnent.

.ti 0
Aut hor’ s Addr ess

. nf

Davi d Wit zman

BBN Systens and Technol ogi es Corporation
BBN Labs Di vi sion

10 Moulton Street

Canbri dge, MA 02238

Phone: (617) 873-4323

EMai | : dwai t znan@BN. COM
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