Net wor k Wor ki ng G oup Marc A. El vy
Request for Conmments: 915 Harvard University
Rudy Nedved

Car negi e- Mel | on University

Decenber 1984

NETWORK NMAI L PATH SERVI CE

STATUS OF TH'S MEMO

This RFC proposes a new service for the ARPA-Internet conmunity and
requests discussion and suggestions for inprovements. Distribution
of this meno is unlimted.

| NTRODUCTI ON

The network mail path service fills the current need of people to
determ ne mai |l box addresses for hosts that are not part of the
ARPA- | nternet but can be reached by one or nore relay hosts that have
Uni x To Unix Copy (UUCP) nmil, CSNET nail, MAILNET nail, BITNET nail,
etc.

Anyone can use the service if they have TCP/ TELNET to one of the
hosts with a mail path server

DI SCUSSI ON

Currently many hosts that are not connected to the ARPA-Internet
network can send mail to and receive mail fromthe ARPA-InNternet
community. The ARPA-Internet comunity sends mail using mail box
addresses of the form "user@ost" or "local -part@onmain" [1, 5]. In
an effort to provide service to hosts not connected directly to the
ARPA-Internet, mail maintainers have used the feature that the

"l ocal -part" of the mail box address is locally interpreted to inbed
specially encoded mail routing or relaying information. These
encoded nmi | box addresses have a variety of forns and have becone
conmon practice. For exanple:

dento%ich- ean. cdn%ibc. csnet @CSNET- RELAY. ARPA
"Rudy. Nedved%CMCCTE@CARNEG E. MAI LNET" @ T- MULTI CS. ARPA
i hnp4! cnucsg! er n@JT- SALLY. ARPA
nmss. dar t nout h@SNET- RELAY. ARPA
nedved%CMCCTF. Bl TNET@V SCVM ARPA
It is inportant that people be able to comunicate, but it is clear

fromthe ranpant confusion and frustration that sonething nust be
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provided to nake it easier for people to address mail to

non- ARPA-I nternet hosts. The result, for a variety of reasons, has
been the work and devel opnent of the Domain Nane system and
facilities [2, 3, 7, 9], and it is expected to nake mail box addresses
be as sinple as the current ARPA-Internet nmilbox format (e.g.

"user @ormai n") .

How do peopl e di scover the special encoded addresses for

non- ARPA- | nt ernet host nail boxes until the domain name systemis
wor ki ng and covering the mgjority of hosts in the mail world? The
proposed solution to this problemis to provide a network service for
the ARPA-Internet and a mail service for the non-ARPA-Internet hosts
that, given a host and an optional addressing system or conmunication
protocol or sone other piece of information, supplies the nail box
address format for sending mail to that host. For exanpl e,
"nedved@car negi e. MAI LNET" woul d be translated by the server to
"nedved%Car negi e. MAI LNET@MJ T- MULTI CS. ARPA". This meno covers the
proposed network service.

DOCUMENT CONVENTI ONS
Unl ess otherw se noted, all nunbers are in deci mal.

The term "host", as used in this docunent, describes one conputer
system whi ch may have nore than one nane associated with it. It my
have a name for each network or nmail connection it supports and may
have several nicknanes or aliases for the conputer and/or for each
set of network nanes that the conputer has acquired

OVERVI EW

The network service is a connection based application on TCP [4]. A
server listens for TCP connections on the assigned port of 117 [8].

It responds to the connection with a coded greeting nessage and waits
for a command |ine. For each command |line sent to the server, the
server will respond with a coded nessage. The special comand QU T
causes the server to respond with a coded cl osi ng message and cl oses
t he connecti on.
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DESI GN GOALS

One of the goals is to provide the service to as nmany ARPA-Internet
hosts as possible. In the current ARPA-Internet, experience has shown
that software people first inplement TELNET/ TCP [6] before any other
network application or protocol. Therefore, it is a sub-goal that
peopl e be able to access the service using avail able prograns (wth
m ni mal nodifications) that inplenent TELNET/ TCP. Therefore,

TELNET/ TCP on port 117 will work correctly. The server understands
TELNET options but refuses all option negotiations that disagree with
the NVT characteristics defined by the TELNET protocol (see [6]),
does not echo, and expects commuand lines to end with <CRLF> ( ASCl
code 13 (octal 15) followed by code 10 (octal 12)). Character
echoing and Iine editing is expected to be handl ed by the user host
for the benefit of the user.

Mai | systens and other prograns are al so expected to be able to
access and understand the service. Each command reply can have
multiple line responses with text understandabl e by the novice user.
Each command is encoded so as to nmake it easy for a programto parse
the lines and extract interesting information, such as whether the
operation was successful

THE PROTOCOL

G ven the devel oping nature of the protocol and its intent, the
command |ines are conposed of a conmmand (case ignored) followed by
white space, the argunent(s) and a <CRLF>. The white space is
required if any argunents are supplied but the arguments are
optional. White space follow ng the command and any optiona
argunents are ignored

<cmdl i ne> : = <cmd> [ <WB> <args>] [<W5>] <CRLF>

<WB> = [<WB>] <W6> | <TAB> | <SPACE>
Coded response lines have the rigid format of a 3-digit deciml code
foll owed by a space or a dash followed by text conposed of characters
within the ASCII range 32 to 126 (octal 40 to 176) with <CRLF> at the
end of the line. The dash after the 3-digit code indicates at |east
one nore response line will be supplied while the space indicates the
current response line is the |last one.

<rspline> := <digit><digit><di gi t><cont ><rtext ><CRLF>

<cont> := <SPACE> | "-"
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<rtext> := ASCI| characters in the range 32 to 126.
Some of the successful response text to certain comands have rigid
formats so prograns can extract path information. The conmands that
have format restrictions are clearly noted and the response format is
docunmented with the conmand.

The response codes are in the range from 200 to 599 inclusively. The
foll owi ng paragraphs provide the break down for each digit.

The first, nost significant, digit is the success indicator. It
breaks down into the sinple success and total failure responses but
includes the ability to conmmunicate a tenporary failure condition and
the need for further information that has worked so well for SMIP [ 5]
and other siniliar protocols. The codes are:

2xx Positive reply.

3xx Intermedate reply. Positive acknow egenent but nore
informati on i s neccessary.

4xx Tenporary error. Try again |ater.

5xx Permanent error. Do not retry.
The second digit is used to classify the response to provide a flavor
for certain types of success. The flavor is apparent in providing the
response on whether a host name is known by a donmin nanme server or
not. The codes are:

x0x Command rel ated response.

x1x Connection rel ated response.

x2x Dat abase rel ated response.

x3x Domain transition rel ated response.

x4x Data added response.

x5x Data del eted response.

x6x Data nodified response.
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BASI C | MPLEMENTATI ON

The m ninmuminplenmentation is the support of three conmands: HELP
PATH and QUIT. The HELP conmand provi des sone | evel of docunentation
and possibly lists the known addressi ng or conmmuni cation protocols.
The PATH conmand takes as a required argunment a user nane or id
followed by a "@, followed by a domain style host nane whose domain
components may be an addressing protocol, a conmunication
environnent, or an unofficial or colloquial donain.

(server listens on port 117)

(user connects to port 117)

210- Wl cone to the CMJ network mail path service

210 Type ' HELP' for hel p.

hel p

200- The server currently knows about the followi ng nail worlds:
200- Bl TNET, UUCP, CSNET, . AC. UK, EARNET, JANET, CDNNET

200- Use the PATH command with "user @ost.worl d" to get the
200 ARPA-Internet mmil address.

pat h root @nri a. uucp

220 phil abs! ncvax!inria! r oot @ElI SMO. ARPA

qui t

211 Bye bhye

(server cl oses connection)

VUCLCLLLCLLCW

DETAI LED PROTOCCOL DESCRI PTI ON
The protocol is designed to provide a flexible but conservative
nmechani sm for providi ng responses and addi ng experi nental or extended
conmands.

<user connects to server>

The server responds with a nessage indicating the status of the
server and optional infornmation.

210 Geeting nessage indicating the server is ready.

410 The server is down for sone unknown reason for a short
tine.

510 The server is unavail able.
HELP [ <ar g>]
The server can respond with general help information about the

server, about the specific topic described by "arg", or it can

El vy & Nedved [ Page 5]



RFC 915 Mont h Year
Net work Mail Path Service

i ndicate that something is tenmporarily wong with the HELP
facility. It is strongly recomended that the general HELP
command docunent ati on be inpl enented and expanded.

200 Ceneral or specific docunentation given

220 Docunentation given from a dat abase.

421 Service tenporarily unavail abl e.

501 Conmand not inplenented or topic not known.

PATH <user >@host >

The server nornally responds with either the mail path that
will work for the given nail box address or indicates the donain
style host nanme is unknown. If the database is in transition or
i nconsistent, a tenporary or permanent error can be suppli ed.

220 Rigid format route given

230 Rigid format route given. Donain servers should be
used.

420 Dat abase problenms. Try again later.

501 Invalid argunent formor null argunent given
520 No such host found in database.

521 Host nane i s anbi guous.

When a route is supplied with the 2xx success responses. It has a
fixed format with a one-line response. The format is as foll ows:

<3-di gi t - code><SP><| ocal - part >@domnmai n><CRLF>
The "local -part” and "domai n" conponents are defined under the

SMIP protocol [5] and are intended to be used over SMIP
connecti ons.

QUIT
Respond and cl ose the server down.

211 Cose the connection down.
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One special code is reserved and is used for a special case. The code
is 412 and is sent when the server has been waiting for a response
for nmore then 2 minutes and has decided to tineout the connection
After the "412 <tinmeout nsg>" is sent, the server may cl ose or

possi bly abort the connection

Because of the sonmewhat experinmental nature of the server, additiona
commands are expected to be added as they becone needed. No
restrictions are placed on the nanes of these experinental comuands
other then the nmust not conflict with the basic commands and are not
all owed to be abbreviated (i.e., "SEAR' can not be used for

" SEARCH") .

PATH COMWAND ARGUMENTS

It is inmportant to understand that the server is an aid to users that
may have mini mal amount of information about the host. Therefore the
PATH command takes donain style host nanes that may be conplete or

i nconpl ete specifications for the host and may be conmon or

col I oqui al dormai n nanmes. The servers | ook through the entire database
for anything that matches and try to find the best answer

di sregarding any local donmain information. |f several hosts have the
sane ni cknanme or alias and | ack distinguishing domain conponents, the
server returns an error response containing all of the hosts found.
Some inpl ementation may even break down the host nane and indicate in
error nessages that even though it did not find the host, it found
sonet hing el se that nmight be what the user wanted.

MAI L PATH SERVI CE AND DOVAI NS

As nentioned previously, the mail path service is not intended to be
a replacenent or a parallel service to the domain name system It is
a stop gap neasure and, when nost of the domain nane systemis in

pl ace, will probably be disabled on sone or nost of the hosts with
the service

Mai | systens should check the domain nane servers for the specified
host before trying a mail path server. The mail path servers should
be nodifi ed when one or nore donain servers are in place to check if
a host is part of the domain systemand to generate an error or an

i ndi cation (but still include the path information) if a host is
found to be a part of the domain system

The nanes used by the mail path servers have no official standing in
the ARPA-Internet community and have col |l oquial origins. The donmain
nane conponents are based on the adminstrative entities involved

whereas many of the current unofficial conmmon domain style nanes for
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non- ARPA- | nt ernet hosts are based on the protocol used, the relay
host used, or some acronymthat someone dreanmed up. Only a few of
the current donmain style nanes that are privately in use are expected
to be used by the ARPA-Internet comunity when the donai n nane
service is in use by the ngjority of the ARPA-Internet community.

CAVEATS

The greatest problemwi th the new service, as inplenented, is that it
reports paths fromthe service host rather than fromthe user’s host.
This is due to the nature of software. It would be nore convenient

if it reported a correct path fromthe caller’s host, but this would
require a different nethod of database nanagenment (a met hod which
could quickly conmpute the path fromthe caller’s machine or a machine
which would be willing to keep updated databases for each host (which
is inpractical)).

Two mi nor problens exist with the database used by the software. Mny
relay hosts exist in several different protocol or addressing name
spaces but under different names. The current software cross
referencing for the nultiple protocol relay hosts is done by hand,
but, given the seening reliability of these relay hosts, the problem
does not appear to be significant. The second problemis that the
data should be collected fromthe actual relay hosts to ensure
correctness, but in many cases this is inpossible.

EXAMPLES

Find a route to CMJCC-TE in the CARNEG E part of MAILNET for user id
ENOC.

(server listens on port 117)

(user connects to port 117)

210-Wel cone to the CMUJ network mail path service

210 Type 'HELP' for help.

pat h ENOC@MJ CC- TE. CARNEG E. MAI LNET

220 ENOCYCMJ- CC- TEXCARNEG E. MAI LNET@M T- MULTI CS. ARPA
qui t

211 Bye hye

(server cl oses connection)

WuCwCcwwow
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Find a route to a host which has an unknown addressi ng system or
communi cati on protocol and for which the nane may be an ali as:

Find a route to a host that

wucwcwnucocw

(server listens on port 117)

(user connects to port 117)

210- Wl cone to the CMJ network mail path service
210 Type 'HELP' for help.

pat h nmss@lart vax

220 mss%lart nout h@SNET- RELAY. ARPA

qui t

211 Bye hye

(server cl oses connection)

but is not in the current ARPA-Internet host tables:

(CROR ey N ey NN ey

(server listens on port 117)

(user connects to port 117)

210- Wl cone to the CMJ network mail path service
210 Type ' HELP' for hel p.

path rob@axl. cent.lanc. ac. uk

220 rob%ax1. cent.| anc@JCL- CS. ARPA

qui t

211 Bye hye

(server cl oses connection)

Find a route to a host without any additional infornmation and the
nane is discovered to be anbi guous:

El vy & Nedved
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(server listens on port 117)

(user connects to port 117)

210- Wl cone to the CMJ network mail path service
210 Type 'HELP' for help.

path brad@itt

521- Several hosts found under the nanme of 'pitt’, try one of:
521-brad@itt. UUCP
521-brad@itt. CSNET

path brad@itt. CSNET

220 brad%pi t t @CSNET- RELAY. ARPA
qui t

211 Bye hye

(server cl oses connection)

is known by a very |long domain style name
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