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| NTERVAI L AND COWMMERCI AL MAI L RELAY SERVI CES

STATUS OF TH'S MEMO

This RFC di scusses the history and evolution of the Intermail and
Comrercial mail systenms. The problens encountered in operating a
store-and-forward mail relay between comercial systens such as
Telemail, MCl Mail and Dialcomare also discussed. This RFC provides
information for the Internet conmunity, and does not specify any
standard. Distribution of this meno is unlimted.

I NTRODUCT! ON

The evolution of large electronic mail systens testifies to the
i ncreasing inportance of electronic nail as a neans of conmunication
and coordi nation throughout the scientific research comunity.

This paper is a summary of the devel opnment of, and a status report

on, an experinment in protocol interoperation between mail systens of
different design. USC/Information Sciences Institute (1SI) began work
on this experinent in 1981 and over the years has provided an

evol ving denonstration service for users to exchange mail between the
Internet and a few conmercial mail systens.

Recently ot her organizations have begun to provide simlar services,
denonstrating the ongoing need for interoperation of the Internet and
the conmercial nail systenms. W believe that |1SI’'s pioneering work
in this area has pronoted this expansi on of service.

These systens include the Internet mail system the US Sprint

Tel emai | system the MCI Mail system and the Dial comsystens. Al of
the systens were designed to operate autononously, with no convenient
mechanismto all ow users of one systemto send electronic nmail to
users on anot her system

The Intermail and Commercial Mail Relay (CMR) services described in

this paper were devel oped to provide a neans for sending mail between
the Internet and these commercial mail systens.
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The Internet is an interconnected system of networks using the SMIP
mai | protocol, which includes the ARPANET, M LNET, NSFNET, and about
700 other networks; mail relays allow the exchange of mail with

Bl TNET, CSNET, and the UUCP networks as well. To the users, this
Internet |ooks like one large mail systemw th at |east 100, 000
conputers and at |east 400,000 users. Figure 1 illustrates the path

of a nessage sent by a user on one Internet host to a user on another
Internet host. For nore details on the Internet and connected
net wor ks (see Appendi x A).

As commercial mail systens cane into popul ar use, it becane clear
that a mail link between the Internet and the commercial mail systens
was necessary (see Appendix B). More and nore commercial and
research entities needed to comunicate with the Internet research
community, and many of these organizations (for one reason or

anot her) were inappropriate candidates for Internet sites. The
Intermail and CMR services allow these groups to comunicate with

I nternet users by purchasing electronic nmail services from comerci al

conpani es.

| NTERMAI L
Intermail is an experinmental mail forwarding systemthat allows users
to send electronic nail across mail system boundaries. The use of
Intermail is nearly transparent, in that users on each systemare

able to use their usual mail prograns to prepare, send, and receive
nmessages. No nodifications to any of the mail progranms on any of the
systens are required. However, users nust put some extra addressing
informati on at the begi nning of the body of their nessages.

<<< Figure 1 - Internet to Internet Mail >>>

The earliest version of Intermail was devel oped in 1981, by Jon

Post el , Danny Cohen, Lee Richardson, and Joel Coldberg [1]. It ran on
the TOPS-20 operating system and was used to forward VLSI chip
specifications for the MOSIS project between the ARPANET and the

Tel email system The original addressing nodel used in this system
was called "Source Route Forwarding”. It was devel oped to handl e
situations in which a nessage night travel nultiple hops before
reaching its destination.

Later, in 1983, Annette DeSchon converted Intermail into a nore
general - purpose mail -forwardi ng system supporting forwardi ng between
the Internet nmail systemand three commercial mail systens: Telemail,
MCI Mail, and Dialcom][3,4].
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As it becane apparent that the level of generality of Source Route
Forwar di ng was not needed, and as Internail gai ned acceptance anong
users, an easier approach to addressing was devel oped. The new

addressing nodel is called "Sinple Forwarding". This form of
addressing, |ike Source Route Forwardi ng, appears at the begi nning of
the text of each nmessage. It can be used to include various Internet

mai | header fields in addition to the standard "To" and "Cc" address
fields. This format also allows the use of special address formats,
such as U. S. postal addresses and TELEX addresses, which are
supported by the MCI Mail system The Intermail system perforned
partially automated error handling. Error nessages were created by
the Intermail programand were then either approved or corrected by a
human post naster.

Figure 2 illustrates the pathways between the user nmil boxes in the
comrercial mail systens and the user mail boxes in the Internet via
the Intermail accounts and program nodul es. Figure 3 shows the
Intermai|l processing in nore detail

<<< Figure 2 - Commercial Ml to Intermail >>>
<<< Figure 3 - Intermail Processing >>>
COWERCI AL MAI L RELAY

In 1988, the Comercial Miil Relay (CVR) was devel oped to run on a
dedi cated UNI X system replacing the TOPS-20-based Intermail system
The CMR is a store-and-forward mail |ink between the Internet and two
comerci al systens, Telermail and Dialcom The only remaining
forwardi ng performed by the TOPS-20 Internail systemis in support of
the MCI Mail system (This is planned for conversion to the CVR)
The CMR supports relay-style addressing in the "Internet to
conmerci al systent direction, as well as Sinple Forwarding in both
directions. One advantage of relay-style addressing is that users
fromdifferent commercial systenms can appear on Internet mailing
lists. Another advantage is that the reply features of nost |nternet
user applications can be used by Internet users to respond to nail
that originated on a comercial system Unfortunately, since we do
not have access to the address-parsing software on the conmercia
systenms, it is not possible for users of the commercial systens to
enter addresses directly into the nessage header, and they nust
continue to use Sinple Forwarding.

The CMR supports automated error handling, which enables the system

to provide faster turnaround on nmessages contai ni ng addressing
errors, and requires nmuch less intervention froma human postnaster.

Westine, DeSchon, Postel & Ward [ Page 3]



RFC 1168 Intermail and Commercial Ml Relay Services July 1990

DESCRI PTI ON OF THE CMR SYSTEM

The Multi-channel Meno Distribution Facility (MVDF) is used as the
system mai |l software because of its notion of separating the mail
queue into separate channels [5]. This nakes it easy to dedicate a
channel / queue conbi nation to each commercial system Internet nmai
comes in over the standard SMIP port, and the system parses the
destinati on address, queuing the nmessage in the proper outgoing
gqueue. A tag can be added to outgoing traffic so that replies can be
made wi t hout any special processing at the destination site.

The CVR uses a relay mail box on each comercial system Commerci al
users send nmail to this nmailbox with a Sinple Forwardi ng Header (SFH)

at the head of their nessage text. Each channel, in addition to
sending outgoing mail into the comercial system reads all nessages
in the relay mail box and places themin a spool file in the CVR host
conput er.

The processing of the spool file is perforned by a single daenon. It
parses each comercial system nessage header to find the sender and
subject, then it searches for and processes the SFH. The SFH

contains the destination Internet addresses. Figure 4a illustrates
the path of mail fromthe Internet to the commercial sytens. Figure
4b illustrates the path fromthe comercial systrens to the Internet.

Note: MCI Mail is not yet inplenented.

The CMR enpl oys a sinple accounting nmechanism a shell script counts
the nunber of tines a string marker occurs in the MVDF |ogs. At the
end of the nmonth, another script uses an "awk" programto total the
nunber of nessages sent and received with each conmercial system The
Comrercial Mail Relay is being developed by Craig E. Ward. Ann
Westine served as the Postmaster for both Intermail and the CWMR unti
March 1989. Currently, our Action O fice serves as Postnaster
Questions may be sent to "lIntermail-Request @ SI. EDU

<<< Figure 4a - The Internet to Commercial Systens >>>
<<< Figure 4b - Conmmercial Systens to the Internet >>>
COWERCI AL SYSTEMS SERVED
The CMVR provides mail relay service between the Internet and two
comrercial electronic mail systems: the US Sprint Telenmil system
and the Dialcomsystem A CVR connection to MCI Ml is under

devel opnent. M Mail is currently served by the TOPS-20 Intermai
system See Appendix C for recent traffic data.
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Telemail is an international conmercial service. Some of the

Tel emai | systens served by the CMR include MAI L/ USA, NASAMAI L/ USA
and GSFC/ USA. Sone government agencies, such as NASA and the

Envi ronment al Protection Agency, have dedi cated Tel email systens.
Conmpani es al so exi st that purchase bul k services from Tel emai|l and
resell the service to individuals. Omet’'s Sciencenet is a very
popul ar exanple of this type of service.

Dialcomis a comercial service sinmilar to Telemail in that it has
facilities for allowi ng groups to purchase tailored services, and
some government agenci es (such as the National Science Foundation and
the U S. Departnent of Agriculture) have special group-access plans.
The | EEE Conputer Society also has a dedicated group service, called
| EEE Conmpnail, which is open to nenbers of the | EEE Conputer Society.

MCI Mail is operated by MCI and is marketed to | arge conpani es as
wel | as individual users

Specific exanples of the users of Internail and the CMR are as
fol | ows:

1) Scientists in Cceanography, Astronony, Geology, and Agriculture
use Intermail and the CVR to conmmuni cate with col | eagues. Many of
these scientists have accounts on "Sci encenet", which is actually

part of a Telenmil system adm nistered by Omet.

(2) The I EEE Conputer Society's publication editors use the Dial com
system "Conmpnai |l " to manage the papers being prepared for their
nunerous publications. Mny of the authors are in university
departnents with access to the Internet. Internail and the CVR
support a significant exchange of |arge nessages contai ning

manuscri pts.

(3) NASA uses Telemmil systenms for its own work and has extensive
exchanges through its own relay service, as well as Intermail and the
CMR, for comunicating with university scientists on the Internet.

O her devel opnents to interoperate between the Internet and
Comrercial mail systens are:

(1) The Merit gateway to Sprintrmail and | EEE Conpmai l
(2) The CNRI gateway to MCl Mail
(3) The Chio State University gateway to Conpuserve, and,

(4) NASA- Anres gateway to Tel email
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ACCEPTABLE USE PCLI CY FOR | NTERVAI L AND THE CMR

The Internet is conmposed of many networks sponsored by nmany

organi zations. However, all the Internet’s |ong-haul networks are
provided by U S. government agencies. Each of these agencies linits
the use of the facilities it provides in sone way. |n general, the
statenent by an agency about how its facilities nmay be used is called
an "Acceptable Use Policy".

The various agencies involved in the Internet are currently preparing
their Acceptable Use Policy statements. Most of these are in draft
form and have not been rel eased as official agency statenments as yet.
None of these policies are currently available as online docunents.

In the least restrictive case, all bona fide researchers and
schol ars, public and private, fromthe United States and foreign
countries (unless denied access by national policy) are all owed
access.

The Intermail and Commercial Mail Relay (CMR) systens at ISl are
resources provided by the Defense Advanced Research Projects Agency
(DARPA) for conputing and conmuni cation. Use of these resources nust
be limted to DARPA-sponsored work or other approved governnent

busi ness (or nust otherwi se neet the acceptable use policy of DARPA),
only.

However, DARPA, as a nenber of the Federal Research Internet

Coordi nating Committee (FRICC), has agreed to the FRICC draft policy
for conmuni cation networks, which provides in part that: "The nenber
agencies of the FRICC agree to carry all traffic that neets the
Acceptabl e Use Policy of the originating nenber agency".

Thus, e-mail nessages (i.e., "traffic") that neet the Acceptable Use
Policy of an agency and pass through sone facility of that agency
(i.e., "the originating nmenber”) on the way to Intermail or CMR are
al | owned.

The current menber agencies of the FRICC are DARPA, NSF, DOE, NASA,
and NI H.

BI TNET and UUCP (and other) networks are interconnected to the
Internet via mail relays. It is the responsibility of the nmanagers
of these nmail relays to ensure that the e-mail nessages ("traffic")
that enter the Internet via their mail relays neet the Acceptable Use
Policy of the menber agency providing the Internet access.
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In addition, we cannot allow CMR or Intermail to be used sinply as a
bri dge between two commrercial systens, even though CVR has this
technical capability. At least one end of the comunication nust be
related to FRI CC accept abl e use.

DETAI LS OF CVR SYSTEM USE

The CMR host conputer is Internet host | NTERVAIL. I SI. EDU
(128.9.2.203). The users of the conmercials systemare required to
know t he proper gateways between the Internet and ot her networks such
as BI TNET, CSNET, or UUCP. Users on networks interconnected to the
Internet |ikew se need to know how to reach the Internet to send nail
through INTERVAIL.ISI.EDU to a commerci al system

The relay connection to Telemail is through their host TELEMAI L/ USA.
The general syntax for Tel emnil addresses is

" [ USER/ ORGANI ZATI ON] HOST/ COUNTRY", making the full address for the
relay nail box:

[ I NTERMVAI L/ USCI SI ] TELEMAI L/ USA

Users across the entire Telemni|l service can send nail to this
address. Users on the TELEMAIL host need only send to | NTERVAI L.

I nternet users can use the basic Telenail format, append a
"OTELEMAIL" to it, and mail to the resulting address as if it really
exi sted on INTERVAIL.ISI.EDU, e.qg.:

[ CWARDY USCI Sl ] TELEMAI L/ USA%TELEMAI L@ NTERMAI L. | SI . EDU

Note that the CVR systemw || accept anything before the "% ELEVAIL",
that is, the CVR does not validate Tel email addresses before
transmtting themto Tel email.

The CVR handles Dialcomnail delivery in a simlar way, but this
system has what might be called "virtual hosts". Goups can be set
up with an alias systemto allow easier intra-group access. For
exanpl e, both NSF and USDA share the sanme Di al com host (157); but,
while both groups send relay nmessages to Intermail, their actual
fully qualified D al comnmail boxes are different. For exanple, NSF s
mai | box is NSF153, and USDA' s mail box is AGS9999.

Mail going in either direction my use an enbedded Si nple Forwardi ng

Header. An SFH nust be the first part of the nessage text. It
starts with a "Forward:" field followed by a "To:" field. "Cc:",
"Subject:", and other fields may follow the "To:" fields. The SFH is

term nated by a bl ank Iine.
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This is a tenplate of an SFH

Forward: Destinati on- Network
To: User @ost1l, User @ost 2,
User 2@ost 2
Cc: User @ost1
Subj ect: This subject supercedes the subject in the host net header
<Bl ank- Li ne>

D al com syntax is "Host-1D: User-1D", for exanple, 134:ABC1234. This
format will work from any Di al com host; but users in the same group
as ABC woul d be able to use the user nane, for exanple, JSM TH.

Using the SFH format, nmail to a Dial com system coul d be sent as
fol | ows:

To: Intermail @SI. EDU
Subj ect: Test Message

Forwar d: Conpnai |
To: 134: ABC1234

Here is the text of the nessage.

Proper destination network nanes include ARPA, Telenuil, Conpnail,
NSF- Mai |, and USDA- Mai | .

It is possible for a user to nake m stakes at many points in the
process. Errors are handl ed as automatically as possible by the CVR
Many errors are caught in the standard Internet nail traffic, and
users receive the usual error nessages fromthe system Messages
with incorrect comrercial system addresses or faulty SFHs are al so
automatically returned to sender. Messages that the software cannot
handl e are sent to the CMR s user-service mail box, Intermil -
Request @ SI . EDU. This mail box has been set up to take care of user
problens and to be a central distribution point for user

i nstructions.

PROBLEMS

Several problens arise fromthe store-and-forward nature of the CWVR
One of the biggest is that alnost all of the commercial systens |ack
a machi ne-to-machine interface -- the CVR software nust mmc a hunan
user of the comercial system Another problemis that the Internet
and a commercial system have different forns (or syntax) for
electronic mail addresses. A nmjor goal of the CMR project is to
make the |ink between networks as transparent as possible, allow ng
Internet users to use off-the-shelf mail prograns. Making commerci al
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address formats fit the Internet standard is a major task [2].

Compatibility with Internet addressing standards is also a concern
The conmerci al accounts are not able to take advantage of the
transparency features of the Domain Name System (DNS) (see Appendi x
D); and sone comercial addresses are inconpatible with the Internet
syntax--this requires Internet users to continue using the ol der

net hods.

Anot her general problemto be solved is to reduce the anmobunt of tine
needed to maintain the system Because nost commercial systens force
our software to mimc a human user, automatic error detection and
handling are quite conplex. The Internmail systemrequires hunan
intervention in processing failed mail. A goal of the CMRis to
fully autormate these processes.

A related problemfacing the CMR, as well as its predecessor
Intermail, is the frequency with which comercial systens change
their software. The changes are usually minor and do not bother nost
human users; however, the CMR depends on being able to recognize
certain strings. To avoid the necessity of rebuilding the whole CVR
when these strings change, nost of the string markers are stored in
ASCIl files that are read at run tine.

The transl ati on of comrercial system addresses has created a new set
of problens, nost of which are caused by the use of "special"
characters by the conmmercial systens.

Tel emai | uses square brackets ("[" and "]") around user nanes. Wile
these characters are not special by Internet standards when found in
the | ocal part of an address, nmany (perhaps nost) Internet nmailers
refuse to accept these characters unless they are quoted. MVDF was
nmodi fied locally to correct this.

The square bracket problemis even worse for users of |BM nmainfrane
machi nes, nany of which are used on BI TNET. The square bracket is
not a printable character on many Bl TNET | BM hosts, and all kinds of
strange addresses can result fromits use.

The colon is another exanple. Dialcomuses it as the delimter

bet ween host and mail box. However, the colon is a special character
in the Internet mail standard [2]. Users can avoid this problem by
using the SFH and placing the Di al com address at the begi nning of the
message text. Although the CVMR can accept addresses with col ons,
many I nternet hosts and relays are unable to accept addresses that
contain colons. Ml with colons in the address fields is often
rejected by Internet hosts and is returned to the Intermail-Request
mai | box for error processing. This can cause significant del ays.
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Probl ens have al so been caused by confusi on about which hosts are
mai | relays between the Internet and other systens conpatible wth
the Internet nmail standard [2]. (e.g., BITNET, UUCP, and CSNET).

When the CMR was i npl enented, a decision was nade that the CVR woul d
not keep track of these mail relays. When a relay is changed, as the
BITNET mail relays were in 1988, nmil nmy be rejected because the
host either no |onger exists or refuses the nail.

The mail relay problemis a subset of the | arger problem of

communi cating i nformati on about new features and changes to the user
community. Virtually none of the users of the CVMR are local. Many
are hi dden behind the veil of the commercial system (Dealing with
comrer ci al system customer support people has proven to be
frustrating -- few of them seemto understand the concept of

machi ne-t o- machi ne exchanges.) Enhancenents to conmmercial software
that necessitate mnor changes can di srupt sone CMR users for days.

Anot her probl emthat has not been adequately solved is validation of
comrer ci al system addresses and processing of failed comerci al

systemnail. The Telenail systemw ||l not validate a user/host
conbination until after the full text of the nmessage has been
transmitted. |If a long nessage is sent to an invalid address, it can

be very expensive in terns of wasted time and connect charges.

Tel emai | al so gives i nadequate infornmation when the host is correct
but the user nane is not. The failed mail notice received from

Telemail is of little use to either a human reader or the CWR
software. The only information that Telemail returns is the nmessage
I D nunber -- it provides no subject, and no text to distinguish the

message fromthe nunerous others that pass through the mail box.

Di al com does a better job of validating addresses. |If an address is
not recogni zed, the systeminmediately pronpts for a correction. A
sinmple <RETURN> will delete the invalid address fromthe list.

The conmercial systens are geared for paying custoners to send and
receive mail to other paying custoners. They are not equipped to
handl e reverse billing, or "collect calls." 1Sl is currently charged
for connect tinme needed to transnit and receive mail to and from
other Internet sites. A possible solution to this problemwould be
to extend the CMR to include accounting and billing procedures that
woul d pass the costs of CMR to its users.

What had been GTE Tel enmil becanme Sprint SprintMil, Tel enet becane
Sprintnet, and the host TELEMAI L/ USA becane SM56/ USA.

In April 1990, Sprint installed its X 400 inplenentation. For the
tinme being, the old-style Interconnect syntax will work. The CWVR
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tel email channel and the Sinple Forwardi ng Header (SFH) processor
were nodified to accept either format in the SprintMiil "From' field.

Sprint uses the follow ng syntax for X 400:
(O USCl SI, UN: | NTERVAI L, TS: SMB6)
The SFH processor will "translate" this into:
/ O=USCI SI / UN=I NTERVAI L/ TS=SMb66/ %aTELEMAI L

The channel programw ||l reverse the process. In the translation
par ent heses becone sl ashes, col ons beconme equal signs and conmas
becone sl ashes and vice versa.

Unfortunately, the translation algorithmis not fool proof. A
Sprint/Internet relay did not use the sane field nanes and val ues as
those in SprintMail. Consequently, a CMR transl ated address can not
be sent unnodified to Sprint’s relay, Sprint.COM and Sprint.COM
processed addresses cannot be sent unnodified to the CVR

From experimentation, the nodifications necessary to a CVMR processed
address to make it acceptable to Sprint.COM are (1) take the "non-
standard" X 400 fields of "UN' and "TS" and prepend "DD." to them
(2) add the country field and code (C.US) and (3) add the Tel enuil
admi ni strative domai n nanme (ADMD: Tel email). The above exanpl e would
becone:

/ O=USCI SI / DD. UN=I NTERMAI L/ DD. TS=SM56/ ADMD=TELEMAI L/ C=US/ @pr i nt . COM

The country code nmust be changed from"US" to "USA." The CMR queue
nane nust al so be appended:. "9%JELEMAIL."

The situation is further conplicated by Sprint’s decision to only
relay mail to and fromits own adm nistrative domain. Oher X 400
ADMDs nay be added in the future if paynent problens can be overcone.

SprintMail encoded Internet addresses are not parsed correctly by the
SFH processor, but that should not be a major problem-- who on the
Internet is going to send to the commercial side of the relay?

Wien the NSF decided to terminate NSFMAIL, it becane clear that the
CMR Project needed a way to get news out to the comercial users.
The CMR channel progranms now are able to append a news file to the
end of nessages going into the commercial networks. After
transmitting a nessage, each channel checks for a news file with the
channel name and if present, sends it.
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The biggest costs of the CVMR are the connect times to the Sprintnet
X. 25 network and the commercial machines. Mking the CMR transnit
faster is the current number one problem

Three strategi es are bei ng pursued:
- Inmprove the inplenentation of the current nethod

- Change the nethod to take advantage of changes in the commerci al
sof tware

- Upgrade the nodens and increase the nunber of phone |ines

For a list of known problens or bugs in the CVR software, see the
Appendi x of the program | ogic nanual [6].

FUTURE DI RECTI ONS

No software project is ever conpleted, and the CMR is no exception
There are many possi bl e extensions, sone nore difficult than others.

One addition that will be nade to the CVMR is a channel for
interacting with MCI Mail. M Ml is one of the original TOPS-20
conmerci al systens that were serviced by Intermail; the CMR will need
to replace this function before all of the TOPS-20 nachi nes are
renoved from service on the Internet.

The adaptability of the CMR is such that addi ng new comerci al
systenms should not be a major problem Additional comrercial systens
under consideration include General Electric’'s GENIE, Western Union’s
EasyLi nk, and Conpuserve.

One possible addition to the CVR system coul d be mai ntenance of a
list of gateways. This would allow comrercial systemusers to

i ncorporate the native address formats of other networks into the
SFHs. An advantage of this would be that users could sinply tell the
CMR to forward a nessage to Bl TNET, for exanple, and the CVR woul d
find the gateway and properly format the address for that gateway.

To increase the ease of use to Internet users, the system night treat
each commercial systemas an Internet host and create DNS dat abase
records for them This would allow users to send mail to a non-
Internet user at an Internet-style donain nane.

Anot her inprovenment woul d be the possibility of accepting X 400-style
addressing. The current systemrejects them
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In order to further reduce the hazards of string changes in the
comrerci al system software, an Al conponent could be added to the
comrercial systeminterfaces. Such an Al conponent might be able to
"figure out" what marker a new pronpt represents and to renenber it.

ACCESS | NFORVATI ON

For instructions on howto use Intermail and CVR contact Intermil -
Request @ Sl . EDU.
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APPENDI X A
The I nternet and Connected Networks

The Internet is a network of networks interconnected by gateways or
routers. The conmon elenent is the TCP/IP protocol suite. The

I nternet now includes approxi nately 800 networks and 100, 000 host
computers. The Internet is made up of local area networks in
research institutes and university canpuses, regional networks, and
| ong- haul networks. These resources are supported by the using
organi zations and by several US governent agencies (including DARPA,
NSF, NASA, DCE, and N H). The | ong-haul networks in the Internet
are the ARPANET, the M LNET, the NSFNET Backbone, the NASA Sci ence
Internet (NSI), and the DOE Energy Science Network (ESNET).

O her systems using TCP/IP or other protocols may be networks of
networks or "internets" with a | ower case "i The capital "I"
Internet is the one described above.

There are other networks with (senmi-) conpatible electronic mail
systems. These include Bl TNET (and EARN and NETNORTH), UUCP (and
EUNET), CSNET, ACSNET, and JANET. Users of electronic mail nay not
necessarily be aware of the boundaries between these systens and the
I nternet.

The Donain Name System (DNS) is a nechanismused in the Internet for
transl ati ng nanmes of host conputers into addresses. The DNS al so
al l ows host conputers not directly on the Internet to have registered
nanes in the sane style.

Bl TNET (Because It’'s Tine NETwork)

Bl TNET has about 2,500 host conputers, prinmarily at universities, in
many countries. It is nanaged by EDUCOM which provides

adm ni strative support and information services. There are three
mai n constituents of the network: BITNET in the United States and
Mexi co, NETNORTH i n Canada, and EARN in Europe. There are al so

Asi aNet, in Japan, and connections in South Anerica. Gateways exi st
between BI TNET and the Internet. The nost conmon gateway used is
CUNYVM CUNY. EDU

CSNET (The Conputer + Science Network)

CSNET has 180 nenber organi zations, prinmarily conputer science
research | aboratories at universities and research institutes,
including international affiliates in nore than a dozen countries.
CSNET has adopted DNS-style nanes for all its host conputers. It is
adm ni stered by the University Corporation for Atnospheric Research
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(UCAR) and provides admi nistrative support and infornation services
via the CSNET Infornmation Center (CIC) at Bolt Beranek and Newran
(BBN). The gateway between CSNET and the Internet is RELAY.CS. NET.

Not e: CSNET and BI TNET have officially nerged into a single
organi zation as of Cctober 1, 1989.

UUCP (UNI X to UNI X Copy)

UUCP is a protocol, a set of files, and a set of commands for copying
data files fromone UNI X machine to another. These procedures are
wi dely used to inplenment a hop-by-hop electronic mail system This
si mpl e mechani sm all ows any UNI X host conputer to join the system by
arrangi ng a connection (dial-up or permanent) with any UN X host
already in the system |In the basic UUCP system nail is source
routed by the sending user through a path of connected hosts to the
destination. Currently, there are databases of connection

i nformati on (UUCP nmaps) and prograns (pathalias) that aid in
determining routes. There is sone use of DNS-style nanmes by UUCP
hosts. EUNET is a UUCP-based network in Europe, and JUNET is a
simlar net in Japan. These international branches of UUCP use DNS-
style nanes as well. There are many hosts that may relay mail

bet ween UUCP and the Internet. One proninent gateway is
UUNET. UU. NET.

JANET (Joint Acadeni ¢ NETwor k)

JANET is the primary academ c network in the United Kingdom |inking
about 1,000 conputers at about 100 universities and research
institutes. JANET has a donmin nane systemsimilar to that of the
Internet, but the order of the domain name parts is opposite (with
the top-level domain on the left). The protocols used in JANET are
the UK "Col oured Books". The primary gateway between JANET and the
Internet i s NSFNET- RELAY. AC. UK.

ACSNET (Australian Conputer Science Network)

ACSNET is the principal electronic mail systemfor the conputer

sci ence and academic research community in Australia, connecting

about 300 sites. It works simlarly to UUCP. ACSNET has a domain

nam ng syntax simlar to that for Internet domains. The gateways

bet ween ACSNET and the Internet are MUNNARI . OZ. AU and UUNET. UU. NET.
APPENDI X B

<<< Mail Systens Map >>>
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APPENDI X C
March 1990 sent read t ot al
Tel emai | 1291 768 2059
MCl Mai | 56 44 100
Conpnai | 634 306 940
NSF- Mai | 370 243 613
CGnet 171 82 253
USDA Mai | 6 1 7
Bel | Sout h 6 10 16
O her 0 0 0
Tot al 2534 1454 3988
Days in Mnth 31
Messages per Day 128. 65
April 1990 sent read t ot al
Tel emai | 1363 696 2059
MCI Mai | 40 39 79
Conpnai | 771 329 1100
CGnet 361 191 552
USDA Mai | 28 31 59
Bel | Sout h 98 73 17
O her 0 0 0
Tot al 2661 1361 4022
Days in Mnth 30
Messages per Day 134. 07
May 1990 sent read t ot al
Tel enui | 1007 561 1568
MCl Mai | 23 12 35
Conpnai | 815 359 1174
CGnet 406 210 616
USDA Mai | 12 5 17
Bel | Sout h 167 93 260
O her 0 0 0
Tot al 2430 1240 3670
Days in Mnth 31
Messages per Day 118. 39
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APPENDI X D
The Domai n Nane System

The Domai n Name System (DNS) provides for the translation between
host nanes and addresses. Wthin the Internet, this nmeans
translating froma nane, such as "ABC.|1SI.EDU', to an | P address such
as "128.9.0.123". The DNS is a set of protocols and databases. The
protocol s define the syntax and semantics for a query |anguage to ask
qguestions about information | ocated by DNS-style nanes. The dat abases
are distributed and replicated. There is no dependence on a single
central server, and each part of the database is provided in at |east
two servers.

In addition to translating nanes to addresses for hosts that are in
the Internet, the DNS provides for registering DNS-style names for
ot her hosts reachable (via electronic mail) through gateways or nai
relays. The records for such nane registration point to an Internet
host (one with an I P address) that acts as a mail forwarder for the
regi stered host. For exanple, the Australian host "YARRA OZ AU' is
registered in the DNS with a pointer to the mail relay
"UUNET. UU. NET". This gives electronic mail users a uniform mai

addr essi ng syntax and avoi ds nmaki ng them aware of the underlying

net wor k boundari es.
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SECURI TY CONSI DERATI ONS
Security issues are not discussed in this nmeno.
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