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Qut - of - Net Host Addresses for Mi

There is now interest in sustantially extending the scope of the
conmputer mail systemused in the ARPANET to al |l ow communi cati on of
voi ce, fax, graphics, as well as text information between users in
different networks as wells as within the ARPANET.

The di scussion of a transition fromthe current ARPANET sndnsg

envi ronnent and mechani snms to a nore general internet environnent and

ri cher nechani sns nust consider techniques for continued activity during
the transition. |In addition, there is a current need for a mechanismto
support the interaction of the several already existing NSWIike nmessage
environnments with the ARPANET nessage environnent.

This meno di scusses sone possible alternatives for conputer mail
addressing for hosts outside the ARPANET in the short term This neno
is hopelessly Tenex oriented in its descriptions and exanpl es.

It helps to keep a few goals in mnd while considering the alternative
sol utions:

Goal s:
1) M ni num Change to Existing Software.
2) Maxi mrum User Accept ance.

3) Maxi mum Conpatibility with the future Internet Message
Envi ronment .

4) M ni mum Speci al Transition Software.

These goals are to sone degree inconpatible, so the evaluation should be
expected to involve a trade off.

At this point, it would be good to have a nodel of the current situation
and nechani sns of the ARPANET nessage environnent. It is assumed the
reader understands it well enough to dispense with a |ong description of
how a nessage gets fromA to B. The inportant thing is to note the
types of players in the picture. There are:

nmessage conposition (or sending) prograns (e.g., Hernmes, SNDVMSG), in

general there are several message conposition programs for each type
of operating systemor host in the network,
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mai | ers,

mai | servers (i.e., FTP servers) that receive the mail coning into at
host and deposit it in nail boxes,

nmessage processing (or reading) prograns (e.g., Hernes, M5G RD), in
general there are several nessage processing prograns for each type
of operating systemor host in the network, and note that the nore
devel oped mail are both readi ng and sendi ng prograns.

Messages are transnmtted as a character string to an address which is
specified "outside" the nessage. The destination host ("YYY") is
specified to the sending (or user) FTP as the argunent of the "open
connection"” command, and the destination user ("XXX') is specified to
the receiving (or server) FTP as the argunent of the "MAIL" (or "MFL")
command. In Tenex, when nail is queued this outside information is
saved in the file name ("[---].XXX@YY").

The proposed solutions are briefly characterized.
Pr oposed Sol uti ons:

This first pass at describing the solutions is rather brief and
intended to set the scene for a subsequent discussion based on
exanpl es.

A) SINGLE MAI LBOX

This solution suggests that all mail for another network be routed
to a single mailbox on a forwarding host on the ARPANET. The FTP
server would naturally put all the mail for this mailbox into a
single file to be exam ned by a routing deanon process. The
routi ng deanon process would use information in new header |ines
to determine the actual destination

For mat :
Qutside: [---].NSWMI LGWR
I nsi de: To: NSW MAI L @WDR

From Sam@ S| B
NSW User: Joe
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B)

0

D)

Post el

GLOBAL NAMES | NSI DE

This proposal suggests that all nmail for users in another network
be sent to a single nmailbox on a forwarding host. The FTP server
woul d naturally put all the mail for this mailbox into a single
file to be exanined by a routing deanon process. The routing
deanmon process would use information in existing header lines to
determ ne the actual destination

For mat :
Qutside: [---].NSWMAI L@WR

I nside: To: Joe @\SW
From Sam@ Sl B

GLOBAL NAMES QUTSI DE

Thi s proposal suggests that mail for users in another network be
sent to distinct per user mail box names on a forwardi ng host. The
FTP server woul d sonmehow put all the mail for these nail boxes into
a single file to be exam ned by a routing deanon process. The
routi ng deanon process would use information in existing header
lines to determine the actual destination

For mat :
Qutside: [---].Joe@WDR or [---].Joe@\SW

I nside: To: Joe @NSW
From Sam@® SIB

STRUCTURED NAMES

Thi s proposal suggests that mail for users in another network be
sent to distinct per user numil box nanmes on a forwardi ng host,
however, these nmil box nanes woul d have a conmon "networ k" part
and a unique "user" part. By recognizing the comon part the FTP
server would put the nail and the nmilbox nanme into a single file
to be exam ned by a routing deanon process. The routing deanon
process woul d use nail box nane infornmation to determ ne the actua
desti nati on.
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For mat :
Qutside: [---].NSWJoe@WR

I nside: To: NSW Joe @-WDR
From Sam@ Sl B

Before further exam nation of the advantages and di sadvant ages of these
proposals, it would be well to have sone nore detailed criteria in mnd
to hel p expose the degree to which the goals are net.

Criteria:

So

1) What changes are needed?

2) How nmany instances of the change need to be inplenented?

3) What information does the routing deanon use?

4) How does the "answer" conmand wor k?

5) How is the name space used?

It is particularly instructive to work through exanples with a

m xture of nmail box destinations in the ARPANET and ot her networks in

each of the "To:" and "CC:" fields and to see what happens when one
wants to send an answer to all, just the "To:", or just the "CC", or

just the "From" or "Sender:" nail boxes.

uti ons Reconsi dered:

It is easier to talk about these things in terns of exanples. 1In the
following "NSW is an exanple of a network nane. "FWR' is a host

nane, or nicknane for the forwarding host. Also note that for all of
these solutions it is assunmed that host tables can have alternate or
ni cknanmes for hosts, e.g., FWDR could map to 86 while ISl al so maps
to 86, although this is not essential

In addition, all these solutions provide a single forwardi ng point
fromthe ARPANET into the destination net.

Al'l forwarded nessages are handl ed by a routing deanmon which lives in
the FWDR host.

Al'so note that the informati on shown as the "outside" information is
the Tenex representation. The key thing is the nail box argunent
value that is passed to the FTP server is the one in the string
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"[---1. XXX@YY", not anything fromthe header. Only the string "XXX"
is passed to the FTP server.

A) SI NGLE MAI LBOX
Exanpl e:

Qutside: [---].NSWMA L@WR

I nsi de: To: NSW MAI L@FVWDR, Bi | | @ SI A
CC: Jeff @SI B
From Joe@SI B

NSW User - To: SAM Fr ed
NSW User - CC. Bob, M ke

or

Qutside: [---].NSWMAI L@WR

I nsi de: To: NSW MAI LAFVDR, Bi | | @ SI A
CC: Jeff @ SI B
From NSW MAI L @WDR

NSW User - To: SAM Fr ed
NSW User - CC. Bob, M ke
NSW User - From Paul

Every mail conposition programhas to change to nake it easy for
users to put the "NSWUser:" line in the header. Every mail

readi ng program has to change to notice and nake use of this line.
In an "answer" command the mail processing programhas to know to
copy this line into the answer nmessage. The deanon has to exani ne
the inside nessage header to find the "NSWUser:" |ine and forward
the nmessage to the users listed there. |If there is a nessage that
has both NSWand ARPANET mail boxes in both the "To:" and "CC. "
lines, then it seens there nust be both a "NSWUsers-To:" and a
"NSW Users-CC." lines if it is to be possible to send an answer to
just the users in the "To:" lines. |If there is another network,
e.g. PRNET, then another set of header |ines nmust be introduced,
e.g. PRNET-USER-To: etc., that is up to four new |lines per network
(To, CC, From Sender).

This solution has the advantage of saving some transm ssions:

when several of the destination mailboxes are in NSW the sending
program sends just one copy to the FWDR and routing deanon, the
routi ng deanon sends copies to all NSWusers it finds. |If thisis
not done, the deanon would have difficulty avoidi ng sendi ng

mul tiple copies to each destination user.
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B)
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A probl em ari ses about acknow edgenents of mmil receipt. First
the normal ARPANET nessage delivery nmechanisns will say the mail
is delivered when the FTP server puts the mail in the file for the
routi ng deanon to exam ne. Second if the routing deanon di scovers
an nessage is to be forwarded to a nonexi stent user, care nust be
used to notify the original sender unanbi guously.

Changes:

al | conposition prograns
GLOBAL NAMES | NSI DE
Exanpl e:

Qutside: [---].NSWMAI L@WDR

I nsi de: To: Joe@\SW Bill @SI A Fred@NsSwW
CC: M ke@SW Paul @NSW John@ SI B
From Sam@ S| B

Every mail conposition programhas to know that NSWis a very
speci al host name, for which it uses a different nailbox argunent
and sends to the FWDR host. The FTP server naturally puts all the
NSWreil into a single mailbox file which the routing deanon

exam nes. The "answer"” command works fine. The routing deanon
has to | ook at the inside header to determ ne where to forward the
messages. It has to check the "To:" and "CC. " |ines.

The sendi ng programs nust al so send just one copy to the FWDR and
routi ng deanon, the routing deanon will send copies to all NSW
users it finds. |If this is not done, the deanmon woul d have
difficulty avoiding sending nultiple copies to each destination
user. This is an advantage in terns of nunber of transm ssions.

A probl em ari ses about acknow edgenents of mmil receipt. First
the normal ARPANET nessage delivery mechanisnms will say the mail
is delivered when the FTP server puts the mail in the file for the
routi ng deanon to exam ne. Second if the routing deanon di scovers
an nmessage is to be forwarded to a nonexi stent user, care nust be
used to notify the original sender unambi guously.

Changes:

al | sendi ng prograns
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C) GLOBAL NAMES QUTSI DE
Exanpl e:

Qutside: [---].Joe@SW

I nsi de: To: Joe@\SW Bill @SIA Fred@SwW
CC: M ke@SW Paul @GNSW John@ SI B
From Sam@ S| B

No changes to nmail conposition or processing prograns are needed.
The FTP server has to put all the NSWusers nail into a single
mai | box file which the routing deanon exam nes. The cheapest way
to do this is to put all the nanmes of the NSWusers in the ARPANET
user forwarding file with the sane destinati on ARPANET nai |l box.
This neans the | ocal users of the FWR host and the users in the
destination networks share the nanme space for user nanes. The
routi ng deanon has to |l ook at the inside header to determnine where
to forward the nessages. It has to check the "To:" and "CC "
I'ines.

This appears to be the solution with the mni num change to
exi sting software. The "answer" command works fine.

There is a problemw th the name space, for exanple, if ISIA
serves as FWDR host, then Fred@SlI and Fred@\NSW cannot co-exi st.
Further, there is the database update problem Every tine a new
user is added to NSWor any of the hosts in any of the nets that
the FWDR host serves the forwarding file at the FWDR host has to
be updated. The nanes added have to be unique so all user nanes
assigned in NSWand all the hosts on all the networks served by
the sane FWDR host have to be oked by the "forwarding file data
base adm nistrator" before they can actually be used. Also note
that Fred@\SW and Fred@RNET cannot be routed through the sane
FWDR host .

This doesn’t work too well, if the sending prograns are not
changed they will send one copy of this nessage for each NSWuser
and all these copies will end up in the file to be exani ned by the
routing deanon. |f the FTP server code is not changed the outside
information will be lost and the routing deanon will have no idea
whi ch NSWuser this copy is for. To do the job right with the

i nformati on avail able the routing deanmon woul d have to keep a
substantial record about each nessage it handl ed checking to see
if it received for, and send a copy to, each intended destination
user.
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D)
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A probl em ari ses about acknow edgenents of mmil receipt. First
the normal ARPANET nessage delivery nmechanisns will say the mail
is delivered when the FTP server puts the mail in the file for the
routi ng deanon to exam ne. Second if the routing deanon di scovers
an nessage is to be forwarded to a nonexi stent user, care nust be
used to notify the original sender unanbi guously.
Changes:

ARPANET user forwarding file at FWDR host
STRUCTURED NAMES
Exanpl e:

Qutside: [---].NSWJoe@\SW

I nsi de: To: NSW Joe@SW Bill @ SI A, NSW Fr ed @iSW
CC: NSW M ke@NSW NSW Paul @NSW John@ SI B
From Sam@ S| B
No changes to nmmil conposition or processing prograns are needed.
The FTP server has to put all the NSWx users mail into a single
file which the routing deanon exam nes. The FTP server can do
this on the recognition of the "NSW" prefix wi thout know ng al
the I egal individual users. In addition the FTP server puts the

mai | box argunent into the file with the nessage. This is
necessary to avoid the loss of the "outside" information. The
routi ng deanon can then ook at the mail box argunent to determ ne
where to forward the nessages. It need not |ook at the inside of
the nmessage at all. The "answer" command works fine.

A problem ari ses about acknow edgenents of mail receipt. First
the nornmal ARPANET nessage delivery nechanisns will say the mail
is delivered when the FTP server puts the mail in the file for the
routi ng deanon to exam ne. However, if the routing deanon

di scovers an nessage is to be forwarded to a nonexi stent user, the
deanon can easily tell the original sender the exact destination
user that is unreachable.

Changes:

FTP server at FWDR host
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Summary:

Criteria:
1) What changes?
2) How nmany?

3) Routing information?

4) "Answer" conmand?

5) ARPANET name space
use?

Goal s:
1) Software Change
2) User Acceptance
3) Future Conpatibility
4) Transition Software

Concl usi ons:

Mai |

A
Singl e
Mai | box

Conposer
100

New
I nsi de

Changes

1 per
FVDR

Bad
Bad
Bad

Fair

Sol ution D is recomended.

B
d oba
Nanes
I nsi de

Conposer
100

ad
I nsi de

Samne

1 per
FVDR

Bad
Good
Poor

Good

C
d oba
Nanes

CQut si de

None
0

ad
I nsi de

Samne

1 per
user

Good
Good
Poor

Bad
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D

Structured
Nanes

FTP server
1

ad
CQut si de

Samne

1 per
user

Good
Poor
Fair

Good

Only solution Dis based on the use of strictly "outside"
information. Please note that the existing ARPANET nessage

DELI VERY systemis based strictly on the use of

"out si de"

information only. Also note that the problens that keep com ng up
i n ARPANET nessage processing & conposition prograns have to do
with the different possibilities for syntax (and semanitcs) of the

"inside" information.
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This is a maj or advantage of solution D
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Pl ease note that the syntax NET- USER@WDR in the exanples is not
the only formthat could be used. Any of the follow ng (or even
ot hers) would be fine:

Net - User @WDR User - Net @WDR
Net / User @WDR User/ Net @-WDR
Net . User @V\DR User . Net @V\DR

Net . and. User @V\DR User . on. Net @G"\\DR
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