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Now that we have actual packet sw tches on
the air, it is time to take a hard | ook at the
addressing and routi n? schenes proposed for use at
the Network Layer. n this this paper | give ny

I npression of how | believe addressi ng and routin%
W evol ve, Wil also recommend the use o
certain "direction inplicit" addresses as. an

interim step of Network address and routing
operation.

Backgr ound

) There are two nmajor types of devices involved
in Network Layer connections within the Network.
The source and destination end-points are where
the packets enter and |eave the Amateur  Packet
Network, and the transit packet switches (if any)
are the internediate devices that pass the dafa
between the these end-points. In order for each
of these devices along a Network Layer conpection
to understand where packets cadna from and where
to send them the 'various devices a onﬁ, the
connection nust have a unique descriptor. This is
anal agous to the s%urce, destlnatl?n, gnd re eate{
addresses in the AX 25 Leve 2 Protoco
addressing, where the source and destination end-
oints are the source and destination AX 25
mateurs, and the packet switches are the
digipeaters that allow the two Amateurs to connect
to~ each other.

In the AX. 25 Level 2 design, we used.the same
address technique for the end- EO,I nt stations and
the digipeaters, Amateur cal 1signs. | suggested
the usé of Amateur callsigns because the% wer e
already assigned to all Amateur stations by the
CC, rempving the requirenent for some 0other
organi zation or group of organizations to assign
uni'que addresses.

Since the digipeaters also used Amateur
callsigns,_ their use and identificatjon was nmade
easier. To go through the local digipeater, all
an Amateur had to do weﬁ, speci fy the digipeater's
callsign. f nore than one’ digipeater was
required the additional digipeater callsigns were
added at the end of the previous one, formng a
list of digipeaters that the Level 2 frane was to
pass throug% The spec allows for up g,o el ght
Igipeaters to be used in this fashion. | he
source Amateur s to know the exact
gi peaters e proper sequence tr
connection is requested, this is called explicit
source routing information. Yes, the route cones

hand-in-hand "as part of the addressing schene.
Even though these are two, separate functions
they are conveyed bty the "sane piece o
information, the digipeafer callsigns.

Since a simlar ﬁ;chitecture exists at the
Network Layer, we nmy be able to use some of the
same techni'ques for if as we did at Level 2.
Nanmes vs Addresses

Ve are all famliar with the corH:ept of nanes
and addresses. Your nane 1S how you are

uni quely identified as a person fromthe rest of

the people in the world (well,, not quite umgaelgr,
but usual l'y adequately identified). . Your address
descri bes where you'can be found if some other

poerson W shes "to comrunicate wi th you %ln
whatever formj. It can be argued that the
addressing information can inply sone additional
information, how to get to the named individual
(routing mformatlong,. Sometimes the routing
Information cannot eaSily be inplied, but nust be

5.54

y FOx, WB4JFI
S AVRAD

n Rd.
VA 22043
explicit% given. An exanple of this is when you
?I ve soneone directions to your |ocation because
hey do not have a map.

Such is the case in Network addressing. — The
Net wor k address nmmy contain the "nanme" of the
Amateur as the callsign of the Amateur that
communi cations is being requested with, the
"address" of the Amateur, ~which would be where in
the Amateur Network the named Anmmteur  can be

found, and inplied by the address infornmation, the
route necessar¥ to make the connection to the
Amat eur . An alternative to the inplicit routing
woul d be to use sone form explicit routing,
simlar to the digipeater system nentioned above.

) The reason | have the above "ere\ilosophi cal"
discussion is to indicate that twork Layer
addressing may be called upon to convey nore than
the sinple_address information it's nanme inplies.
Wth t ( longer maintaining the fairly
rigid callsign-to-geographical -area mapping they
once did, sinpl using destinatijon t eur
callsigns may no Ionger Convey enoulgh |nfo,rmat|%n
to ?rocqss a connection request. Also ile the
Amateur's callsi

n i s a good "handl % for the
human to ,unde,rstan%, it may not be the best nethod
oft |d|23nt|fy| ng soneone or sonething for the
net wor k.

Types OF Packet Devices on the Network

) The Amateur Packet Network will
different types of devices running on it.

w || be user Amateurs, end-point “swtches,
transit switches in the broadest terns, wth the
user Amateurs broken up into_ smaller sub-sections.
Not all of these devices will want or negg tne
sane Network addressm% i nformati on. the
Networ k deve| ops, less information will need to be
present or inplied in the addresses. Let's see
what Information needs to be used in the case of
each of the above naned devi ces.

start with the user_ Amateur, since we
can all relate to himor her. ~To start off, let's
say a user Amateur (Amateur A) wants to establis
a dialog to another user Amateur (Amateur B
directly (w thout the use of any other device).

have several
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h

[owill

The only address infornation need?d for this is
the "name" of the Amateur B. Sinplicity itself.
Figure 1 indicates this wonderful scenario.
TTATRL eur | Cmmmmmmee > 1 Amateur !
! A ! ! B !

Figure 1. Amteur Ato Amateur B Direct

What if Amateur A doe]sq not have a direct RF
ath to Amateur B? Some other device nust be used
o allow the two to communicate. ose of you
who said a digipeater will stag after this paper
to clean the erasers..) Since both Amateurs can
comuni cate with a comon end-point packet swtch
Switch A), Amateur A re%ests a.connection with
< teurZB through Switch A This is diagrammed in
igure

Fidure . )
prateur A to Amakeur B-Through Switch A

T’

Net wor k

At the beginning of the Anat
have to

devel opnent cycle, Amateur A w



explicitly tell Switch A that a connection is
requested through it to Amateur B. As the |ocal
area Network switches develop, Switch A may be
able to ook in a User directory database, find
out that it services both =~ Amateurs, and
automatically attenpt to make the connection
between the two.

If Amateur A and Amateur B are far apart,
they may not be able to communicate through a
comon switch. Instead, the Network connection
will have to be nade through a series of switches.
This is showmn in Figure 3, at the end of the
paper. At the start of the Amateur Network
Amateur A will now have to know (and pass along)
the follow ng:

1. It's own Network end-point Switch nane
and/ or address. This is treated as
Amat eur A's address by the Network.

take to
and
al |

2. The route the connection nust
et to Amateur B's end-point switch,
he nanme and/or the address of
transit switches in that route.

3. The nane and/or the address of Amateur
B's end-point swtch. The Networ k
treats this as the address of Amateur B.

4, The name of Amateur B.

to know,
wo and
th the
end-
coast
VHE
cali

That |ooks like a lot of information
| et al one pass al ong. Actually, items t
three can be though of as the same item wi
first and |ast nanme/address being the two
points.. Neverl ess, wth a <coast
connection taking up to 100 switches
there has got to be a better way.

this system Method 1A.

A nethod of |essening the anpbunt of routing
data passed in the packet would be to use
addresses for the end-point user Amateur that
inply where he/she is |located. This way, rather
than having to explicitly tell the route, Amateur
A could say the equivalent of "Amateur B is in San
F' rancisco, CA, USA'", Get me there the best way
possi bl e. This system will be referred to as
nmet hod 1B.

The
devel opnent

t
-to-
over
will

Amat eur  Net wor k
%/ (through sone
o either know
find the route

in the

the capabilit
mysterious magic) of swtches
automatically, or be able to
wi thout getting it from the user Amateurs. One
nmet hod of doing this would be to have all end-
point switches maintain databases containing
routes to all other end-point swtches.. Another
nmethod would be to have several Route Server
devi ces spread throughout the Network that the
end-point switches would uery whenever they need
routing The 4orner has the advantage
of speed, while the latter allows the switches to
be smaller, and allows for dynamic routing of
connections to reduce congestion of frequently
used pathes.

next step
will be

i nformation.

system Amateur A no |onger
needs to ow and specify exactly how the packets
get to Ammteur B, %ut rather just what the two
end- poi nt names and/or addresses are, and Amateur
i's name.  Again, the Network treats the two end-
point switches as addresses to the Amateur
stations (where the Amamteurs are on the Network).
| call this system nethod 2.

Method 2 is simlar
present packet networks operate.
wi shes to communicate with Person B,
dials a local phone number (end-point Switch A
address), and asks for a connection to Person B at
end-point Switch B (using end-point Switch B's
nane As an exanple in the Amateur Network |
might type: conneci fo WB4JFI-4 @ WB4JFI-5, where
WB%JDI- is my station at work, and WB4JFI-5 is
the end-point switch it normally nonitors.

As the Amateur Network progresses _even
further, all Amateur A may need to do is indicate
that he/she w shes to communicate with Amateur B.
The Network itself will muintain a list of all
Amateurs on the Network, with the end-point swtch
that nornall serves  each Amateur as t-hat
Amateur's "address", If an Amateur is" away trom

Usi ng ei ther
n

to how sone of the
When Person A

Person A
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hone", he/she can |eave a packet-forwarding
address of a different end-point switch on
hi s/ hers "home" swtch. This is called nethod 3.

Emphasizing the above Network devel opnent
stages gromthe end-point switch side yiel ds the

fol Towing information requirenents.

At initial Network devel opment, the end-point
switches will be relatively dumb regarding the
"connectivity" of the ‘' Network. Al routing,
information will have to come from the user
Amateurs in one form or another. Using nmethod LA
means that the user Amateur will explicitly tell

the end-point exactly which switches to Use to
meke the connection, and in what order. The end-
point switch would use this infornmation to build
the connection to the destination end-point
switch, wusing any transit swtches indicated.

The use of nethod 113 nmeans the user wll
informthe switch how to nake the connection by
adding some "directionality" to the address
information supplied. The end-point switch would
then make sone routing decisions on it's own based
on the direction information supplied. It would
then pass the packet to the switch it thinks is in
the right direction, possibly adding it's name or
address to a |list somewhere i'n the packet.

The next step along the Network devel opment
cycle (using method 2) would allow the switch to
either maintain it's own list of routes to all
other end-point switches, or have access to one or
nore "Route Server' devices (considered User
devices by the Network). \Wen an end-point swtch
receives ‘a connection request from an Amateur, it
will look up the indicated destination end-point
switch (real l%/, the other Amateur's Network
"address") in it"s routing database, or inqure of
the Route Server the best route to the destination
end-point switch. Once the routing information is
obtai ned, the source end-point switch will then
attenpt to build the connection, going through any
transit swi tches indicated.

After

further Network developnent it my be
possi bl e for i

the end-point switches to findyout
whi ch end-point switch normally serves as "hone"'
for the destination Amateur éonce again, the
destination Amateur's Network "address"). This is
nethod 3, and will will npst likely work by having
"User Directory Servers" available "on_ the
Net wor K. They would work much like the 'Route
Server" except” that they would contain the "hone"'
address of all Anamteur Stations that have appeared
on the Network. When a connection request to a
destination Amateur is received, the source end-
point switch will ask the User Directory Server
whi ch end-point switch serves that destination
Anateur, and then find the routing information to
that end-point switch, and then mke the
connection, wusing any transit swtches indicated
in the routing in?ornation.

switches that
not not ended at

Transit switches are
connections are made through, but
(except for nmaintenance connections)). As such,
the transit switch function does not have any
users to worry about. | should nention that end-
point switchés can function as transit sw tches
also, but the end-point switch functions can be
treated as separate functions.

In the beginning of the Amateur Network,
transit switches will operate in one of tw nodes.

Using method 1A from above, _if a connection
request to the transit switch is received from
anot her switch (either another transit swtch, or
an end-point switch) that contains explicit
routing instructions, the transit swtch should
attenpt to pass the connection request along to
the next switch indicated. If that connection is
not possible, the transit switch should return a
packet to the source end-point switch (via the
reverse of the path specified) indicating the
reason (switch failure, wong path, etc.).

If a transit switch receives a packet
containing inplicit routing in the form of
directiona i nformation, nmethod 1B described
above, it should attenpt to send the packet in the
[IJ_roper direction, using a "best guess' aFrgorithm
here will nost likely be a |ist sonmewhere in the
packet for the transit switch to append it-'s
| dentity, so that the destination end-point swtch!

knows how to reach the source end-point swtch.



As the Network progresses, nethods 2 and 3
fromabove will be used nore and more. |f source-
routing is used, this may relax the requirements

lace on transit sw tches, since they may no

_Yon er need to make routing decisions, but rather
just pass connections through them based on routes
created by end-point swtches.

If the Network does not use source-routing,
the transit swtches may have to make nore routing
deci si ons. This reduces the overhead i1 n the
packet that contains routing information. It also
allows some degree of ~ Network connection
flexibiljity, since decjsions about routes are made
al ong the way, possibly bypassing bad areas of
congest i on. his wll add to to the conplexity of
the'transit switch, since it must now have enough
information available to it to nmake intelligent
routing decisions.

Anot her nmethod of reducing route jnformation
overhead is to conpress the route information.
When the Network gets |larger, it may take one
hundred or nore switches to anke the proper
connecti on. Since there isn't enough roomin the
packet headers for this ampunt of routing
information (even if we renmpve the user data).
Sone of the routing information will have to be
"conpressed” into a smaller amount of data. This
conPressed data may have to be expanded by transit
switches in order Tor themto obtain the 1ndicated
route I nformation.

Wo Gets Assigned \hat

Anot her area that should be discussed is wh
shoul d be assigned Network Layer addressin
i nformation, and what kind “of addressi H
information do they need to be assigned. Huh.
Let ne try to clarit% this a little bit.

) In the above discussion, | nentioned that the
invol ved user Amateur stations will| be indi caﬁ_ﬁd
by their '"names", nost I'ikel'y callsigns. e
Net work "address™ of those Amateurs could be
the end-point switches they either are ﬁresentlv
on, 6t frequent. This being the case, those end-
point sw tches now have two neans of
identification, their own "nanme" and as an
"address" of a user Amateur.

~Q@ ©

The transjt switches also can be identjfied
by their "name" (for maintenance connections), as
part of a connection through themtheir "address",
and for x_'outinﬁ information their |ocation, once
again their "a diress".

How and what we use to sPemfy each entit
may not be thought of as inmportant at first, bu
I " done correctly can hel p trenendously to ease
the growi ng pains”of the Amateur Packet Network.

User Amateur ldentification

. This one is fairly sinple.. | feel we
shold identify the user Amateur with the FCC
assi gned callsign and an SSID, ﬁl lar to AX 25
Level2. In addition, using nmethod 1B above, It
my be _necessarx to add some directional
|nt}_]or_rrat|on for the Network to base it's routin%
decisions on. The possible types of directiona
information used wi 11 be expanded on shortly.

End-Point Switch Identification
When an end-point switch is itself the

destination of a connection, the Amateur callsign
plus SSID of the swtch should be used.

\Wien an end-point switch is used as the
source end- poi nt t should be identified by its
callsign plus SSID.  Since it is the source of the
connection request, all stations wll know how to
retrace the path to it. This does not preclude
the use of alternate paths for the return
connection once the network is_smart enough.to
allow such a thing to occur. By then, routing
decisions will be made using nethods 2 or 3 above
anyway.

. If an end-point swtch is the
destination end-point (Network acjdresi of ISFE
destination Amateur), 1it'S callsign plus S

should be used, if known. Additional information
may be required as fol |l ows:

0 U RO
;
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der nmethod 1A above, since the whole
path is explicitly given, no other
information needs to” be given.

If the callsign of the destination end-
TO nt switchis not known ?un_der net hod
B above), sone directional information

t be’ passed on, so the Network can
make routing deci'si‘ons.

f the callsign of the destination end-
oint switch is known, it should be sent
long with the direction informtion,
educing the chances of nore than one
end-point switch answering the
connection request.

Usmtg_ method 2 and 3 above, no
addi fional 1 nformation needs to be
supplied, as the network has the
resources to find the routing
information from the switch nane (the
end-user's address).

If the destination end-point switch is

part of a path that was conpressed as nentioned
it may need to expand all conpressed routes
receives to nmamke sure it 'Is not the
destination.

Jransit Switch Identification

There are two reasons to need to
a transit swtch. The first is. if_a

mai nt enance. connection is required. This is in
maki ng the transit swtch an end- user
than a transit switch, and as such the
callsign plus SSID of the switch should be used.

The other case . is when the transit switch is
~used for it's nornal, inter-switch
comfmrlnlcatlon function. This case is broken down
ol | ows:

If nmethod 1A is bei ndg enpl oyed, th
transit switch should check Tor it'
callsign/SSID in the list of explici
st ations. If it's callsign/SSID
found It should attenpt to pass
Fpr}nectlon to the next switch on
ist.

t
C
t
t

d 113 is being used, the transit
h Took at the end-point directional
mation supplied, make a best-_g{uess
ow to route the packet, add it's
allsign/SSID to the end of the swtch
st Tocated in the packet, and send the
acket along the route it calcul ated.
d

If nmethod 2 or 3 is used, the switch
should be identified by it's callsign
for source routing, or zosm bly as part
of a "conpressed Toute" that it expands
to test. If source routing is not
enpl oyed, .the switch may have to ook in
It s’routing table for the next switch
in the route, whose callsign/SSID it
ulses to pass the connection request
al ong.

Wth the above back:dground, it istim to |ook
at sone of the actual addr
the amateur community over the last year.

ess schemes suggested by

Address Methods Suggest ed

It would be difficult for ne to list all the
possi bl e addressin;z schenes that have been
roposed for use on the Amateur Network. | will
oncentrate on sone of the nore popul ar ones,

Callsignonly.
Callsign plus Are
Callsign plus Airport
Callsign pl us Zi p Code. )
Callsign Plus Latitude and Longitude.
Callsign plus Gidsquares. )
|A55|tgned nunbers based on geographi cal
ocat’i on. .
Assigned numbers given by an
organization or group of organizations.

a Code/ Phone Nunber.
Desi gnat or s.



Callsign Only

The first one on the list, callsign
nly, (really callsign plus $SID) is what | hope
e all shoot “for. It is the mpst "user friendly"'
0 the general Anmateur comunity, and therefore
he easiest to convince the Amateurs tm use. I
hink we will need sone stepping stones to get to
hat point, however.

Callsign plus Area Code/ Phone Nunber

If additional information nust be
present, SOme would say that the easiest systemto
use I's one that is already present. the pre-
exi sti ng[ systens, the "tel ephone network is
probably the’best. It provides a large degree of
directional information (through country codes and
area codes) yet it also offers a hi gh anount of
resolution” (down to the phone nunber). Since the
numbers are already assigned, and often listed, it
should be possible to have fairly quick access to
| ook up needed nunbers.

One of the disadvantages is that the
;lgh_one nunbers, and sonetines the éexchanges. change.
his can happen when one moves, often aS little as
a few blocks. Another disadvantage is that not
all Amateurs wi sh to have their phone numnber
known. For them it may be necessary to have a
set of '"false phone nunbers" that could be
assu%ned as needed.. Also, nunbering schemes used
by other countries may not_be as well organized as
that. of the United States hone ™ system,
particularly those in Europe that have variable
' ength nunbers.

The present AX. 25 Network code bein
devel oped on the TAPR TNC-2 uses area codes an
phone nunbers refixed by another set of digits,,
called the | C, or Data Network ldentification
Code.  The DNIC code is covered by Gordon Beattie
in the 1985 ARRL Conputer Networkin Conference

1

0
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proceedi ngs,  along with an additional paper found
el sewhere in theSe proceedings. In adcfition to
the area code/ phone nunber |ntgornat|on, the TNG-2

code also passes along the source and destination
user Anmteur Callsigns. The area code/ phone
nunber information i's contained in the nornal
AX. 25 Level 3 address space, while the callsigns
are in the optional facilities section of a call
request packet, using .the calling and called
address extension facilTties.

This system seems to be an acceptable
schene to encode” both directional information for
routing and the Amateur callsign for specific
station identification.

Callsign Plus Airport Designators

. Al mjor airports around the world now
have unique identifiers (that's what the mumbo-
nbqQ of characters on the tag on your suitcase
reans). . Sone have suggested usi'ng these as
identifiers for a geographical area that an
Amat eur may be found in. Since airports are
scattered randomy about the world, often with
| arge gaps between them this system would nean
that” the coverage area of each i1dentifier would
vary drastically. The nethod of assi %n_l ng airport
designators is ‘also not intuitively obvious to the
casual observer, maki nq it “difficult to
extrapolate where one is. n addition, it mght
be di Fflcult for the average Amateur to find out

what the proper airport’ designator 1S for
ltJ)nf am(ljl ar areas. | feel this method should not
e used.

Callsign plus Zip Code

Once again, the government comes through
for us!  The postal system has assigned each post
office with a unique lidentifying nunber, the Zip
Code. In addition, if more resolution is needed,
we, now_have Zip Plus Four! \Wnderful. Serl_ouslg,
using Zip codes would work fairly i;ood here in the
United States. . If one chops off all but the first
couple of digits, a reasonable degree of

directionality "can be obtained. Zip codes are
easily found” (I believe they_are even in the
Cal | book) . The é)robl emwth Zip Codes |s that
outside the US. their assignnent 1s not
consistant at best, if they are used at all. |
think we need a world-wi de system for our address
schene, which requires additional "patching" on
the Zip Code system
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Callsign Plus Latitude and Longitude

) ~ \ell, you can't get nuch better |ocation
information about soneone than their Latitude and
Longitude. Al nost. we use the East or West
Long%ltude systen?  Have you | ooked at your house
latte lately? | did a little while back, and
?ound out the nunbers there weren't any where near
ny real Latitude/Lon.gtude. The Latitude and
I__on?ltude system woul d be good except that there
is Too much” information needed to be conveyed if
we use themdirect|ly, and they can be difficult to
find out, especially for an unknown area.

Callsign Plus Gidsquares

In 1980 there was a neeting of European
VHF Managers in Midenhead, Berkshire to establlv|sh
a world locator systemthat would accurately
define any location in the world with as few
synmbol s as possible. The result of this neeting
i§ the Midenhead Squares system often referred
to as gridsquares. Gidsquares have been_ used
ever since as the favored system of 1dentifylng
| ocations for VHF enthusiasts world-w de. “The
systemis based on placing a grid over the world,
Wi th each square twenty deggrees east-to-west by
ten degrees north-to-south. Inside each of thesée
squares (called fields) is a smaller grid system
with those squares (called squares§ bei ng two
degrees east-to-west Dy one degree north-to-south.
If " nore resolution I's needed, the squares are
further divided into sub-squares, sized five
mnutes east-to-west by two-and-one-half mnutes
north-to-south.

Using gridsquares, .a very small section
of the world can be described With only six
characters. Since gridsquares are based on
Latitude and Longitude, directionality can be
easily calculated (wthout having to know Lat/Lon
inforpation). Gidsquares can %e chopped off at
any of the'three size boundries to provide the
amount of direction information necessary.

The disadvantage of gridsquares is that
the¥hmay not be easily tgound. Ei t her a_ dat abase

of em nust be nmintained, or the Latitude and
Longitude information nust be converted to the
gridsquare needed. Al'so, no political boundaries
are implied by the gridsquares, so callsigns nust

be referenced’for political boundary infornation.

. Wen | wote the AX. 25 Level 3 Protocol
lspec (Third ARRL Conputer NetworKing Conferenceg],
e

was in favor of using gridsquares for t
optional locator information.” | amstill in favor
of using them and will expand on their use
shortly.

Assigned Nunbers Based On Geographi cal
tion-- - -
See @i dsquares above. Seriously, there

1t et hods. of assigni ng "nunbers
based on geographical |ocation. | am not sure why
sonmeone ~ woul want a system other than
gridsquares, but it mght be possible to cone up
Wth a nunbering scheng that I's better "conputer
friendl y" for the Network, or nore conpact.

are many different

Assigned Nufibers by Organization or Goups of
Organizations -

. One nethod of assidgni ng addresses
someti mes suggested is based on a group of
hi erarchi cal “organi zati ons assi grlu ng binary

ica

nubers 1n ever decreasing geograph slzess. 1In
other words, an_international "group assigns most-
significant digits of nunmbers to countries. An
organi zation 1nside each country then assigns the
next-si gnificant digits. Thén snaller,” nore
re iona% organi zati ons assign ever decreasing
nunbers, until each Amateur that needs one gets a
nunber .

| am totally opposed to this scheme for
several reasons. Fifst of all, it requires the

setting up of a wonderful bureauracy, just what we
need. ~Secondly, magic nunbers have to be | ooked
up to gain sone idea of |ocation Sthe bureaucrats
won't assign numbers in a rational, geographical
net hod since that would nmake the job tdo easy).
0 want to renenber binary
Fourth, ere do we go to

Third, who is tqm ng t
Nof ne
Again, not ne.

addr esses? .
find out these nunbers.



My Proposal For Network Addressing

Wth the above information in nmnd, let ne
now suggest an addressing systemthat | feel we
can grow wth.

As nentioned earlier, the user Ammteurs
should always be iidentified b their
callsigns/SSIDS. The source user Anafeur does
not need to have provided anx | ocator information
for himher, except for the source end-point
switch identification. Therefore, no gridsquares
are needed for the source user Anmateur.

.. In may be necessary on occasion to al so
indicate where a destination user Amateur is
| ocated (nethod 1B above). If this is the case,
irldsquares shoul d be added to the destination
mateur's call sign/SSID.

) Sour ce end-point switches
identified by their callsi g/ SSID.
reason to add locator 1nformat
shoul d be added. |"'mnot sure
this, since the path is est
source end-point switch, it
known. For 'now, callsigns shoul
the source end-point switch.

enough for

) The destination end-point switch is a
different matter. If the callsign/SSID is known,
then that should be used as thé address of the
destination end-point swtch. the
calI'sign/SSID of the ‘destination end-point switch
is not "known, or of inplicit routing is being used
in method 1B, the gridsquare of tﬁe destination
END USER AMATEUR shoul d” be i ncl uded, This should
be in the form of gridsquares, using either the
two nost significant” characters if thé destination

area is not well known or the first four
gridsquare characters, Using all six %I’I dsquar e
Characters may provide too nuch resolution for

finding the proper destination end-point switch.

Transit switches should always be identified
by their callsign/SSID. It is ‘unclear why one
would want to identify transit switches in an

ot her than fo_rgettln% one transi
en using explicit routing.
transit

ot her net hod,
switch callsign/SSID
In any event, callsign/SSID's for
switchés.

How Mich Roomis Available For Addresses

In AX.25 Level 3, there are three places
addressing I nformation may be _PI aced. The first
is inthe calling and cal {ed_ DIE address fields.
Each of these may be up to sixteen nibbles |ong.
| specify nibblés because the DTE addresses are
still thought of as nunbers, so each nibble is
capabl e of " hol di ng one BCD coded di 8| t. Thi s
means binary encodings greater than 1001 are not
allowed. \Wat a pain.

The second place address information is
allowed is in the callin% and cal l ed address
extension facility. = Each of these facilities my
contain up to 32" nibbles of address information:
Once again, the BCD encoding nethod is 1 nposed.
At least here we have room to breath.

The third place where address information can

isi e two optional routing facilities
Level 3. W ad(}l)ed these Amateur specific
ies to allow us a nehtod of conveying
rmation as the Network was startlng.
two types of routing facilities. The
routing facilit contains the
SSI D _of eac%x packet. switch the call nust

The second optional routing facility
nplicit routing facilittu. The data
this facility should be sone
locator informition regarding the
user Amateur.

estinati

Now that we know how much room we have, t's
at how to encode our addressing information
AX. 25 Layer 3 connection request™ packets.

on

| et
| ook
into
Proposed Address Encodi ng Techni que for AX. 25 L3

lan to use is

. The addressing information I
gridsquares for location, and callsign/SSID, for
narmes. The two are encoded differently, since
thfe%/ have d|fferent ‘en ths and are Iocgted in
different places. pgropose that gridsquare
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mation (if needed) be placed as the |ocator
! Idmsttlon in the calling and called DTE address
el ds.

| further

) propose that the callsign/SSID
information be placed in the optional facrlities
fields (making themless of an option).

Encoding of the Gidsquare Information

Both the proposed address nethods (ny
nd Gor don Beattie' s area code/phone
ude the Data Network |dentification
in them as part of the add
usion may help us in the future,
tie the Amateur Network to a
CGordon discusses the encodi
aper .in the 1985 ARRL Amat
wor ki ng Conference, and |
r I n these proceedings, so.l
depth here. Keep in mind the
bg_te:) nunbers | use bel ow are
irst nibble or octet of the
n uestion, NOT the absolute
of the packet.

—_———

not descri
ni bbl e and
referenced to
address sub-fiel
count fromthe st

) The DNIC fits in five sem-octets, or
nibbles (including the prefix). A sixth nibble
has been ‘added to the end as & conprom se between
the phone nunber and grids qiare groups. = This
sixth nibble is encoded as folllows at this tinme:

4321 <--- Bit pattern in nibble 5.

|
rt

0000 i ndi cates area code/ phone nunber
addressing system
0001 i ndi cates gridsquare addressing.

. The seventh: and succeedi ng nibb| es
contain the actual |ocation adg_ ressing
Information, up to sixteen nibbles. This |eaveS
us with ten nibbles to put the gridsquare
i nformation. Unfortunately, the BCDTequirenent
raises it's ugly head, so we have to get cute. In

paper on optional facilities for .25 Level 3
&Ohlrd ARRL Anmateur Radi o Conputer NetworKki ng
onference), as part of ANNEX G | briefly
di scussed a meth_odp of encoding the gridsquare
information. Gidsquares are descri %ed by six
al pha and numeric c?-xaracters_ as foll ows. The
first two alpha characters indicate the npst
significant area (the fields), followed by two
nureric digits (for the square), followed by two

more al pha “characters for the sub-square.

the first
charact er

two al Rha
) S at
in the high order
I

we take
such t

| f

racters and divide each
s 4, 5 and 6 are convesyed
and bits 1, 2, and ar n the | ow order

we should be able t L each  al pha
n an octet!, while staying within the
the protocol. Bits seven and eight are
n tﬁl S case anyway, Since upper case
assuned, This uses two octets (four
oth al pha characters, |eaving us

es. first alpha character Wil
fourth octet, while the second al pha
in the thefifth octet. Those 0
old TV nglewrlt_er I should be
he Hal f-ASCIl this six-bit system

—>>
QD

S OSSO S T000T0
SO T OO
=3

Since the third and fourth gridsquare
characters are nuneric, they wll

fit nice P/In
the two nibbles of octet six,” BCD coded anturaflly.
The fifth

and sixth_ gridsquare
characters are not really needed. They describe
al most too small of a |ocation, since we may not
know exactly where the station in question is. If
they are needed, since they are also alpha, we
nust play the same byte-s llttln%]v\%arre with them
that we did_with the Flrs_t gridsquare
characters. The fifth and sixth characters wll
be placed in octets seven and ej ght of the address
field, respectively. This filIs up the calling
and called DTE address fields in the call request
type packets.

Figure 4 shows the encoding of the
called address fields for a call__request "packet to
the wB4JFI-5 packet switch at 77 Deg, 4 Mnutes,
and 47 seconds west by 38 degrees 57 minutes and7
seconds north (ithe V\g\/_M TV tower it resides on>.
The gridsquare information for 1t is FMI8LW.



'"_Er_eif_ij_(“__""_?a.tia._.n._“;! Byte 1, DNC

joNetwrk,.. i . ..Ident... ! Byte2, DNC

oo e ] G1dZ 0001 D Byte 3, DNIC Gid

|_(Hi_F)=0000 (Lo F)=0110 | Byte 4, Grid #1= F

| (B =000 | (Lo W=0101,¢ Byte 5, @id #2= M

l__1__:_99(_);___ 5--8.-1.1999--! Byte 6, Gid 3,4= 18

| LM 100001 (o L)=0100 | Byte 7, Grid #5 = L

| (11 )=0100 I(Lo )=0L11 ! Byte 8, Grid #6 = W
Figure 4. Gridsquare Encoding in DTE Address

Now that we have encoded the gridsquare

the callsig n/SSID

ormation, let's ut
address facilities.

i nf tion p
information into the optional

Callsign/SSID Encoding In Facilities

Wiile | played b\{_ the letter of the
X.25 Protocol for the cal ling and called DTE
address fields, | think we don't need to go to
extremes in the «calling and called address
extension facilities. Here we can just throw_ in
the Amateur callsign plus a FIVE-bit SSID. The
SSID should be justified to the LSB, filling bits
8, 7, and 6 with zeros. The result is that
WB4JFI-5 woul d | ook |ike this:
Byte 1 ! 01010111 ! Z; Eex = :: "
‘ ex = "
Brte 3 | QbReefhd | 42 hex = B,
Byte 4 | 01001010 ! 4A hex ="J"
Byte 5 ! 01000110 ! 46 hex = "F"
Byte 6 ! 01001001 ! 49 hex = “I”
Byte 7 ! 00000101 ! SSID = 5

If we do run into problens interfacing
to comercial networks using this schene, we can
transform these seven bytes into the Hal f-ASClI
system used for the_alpha characters of the
gri dsquares above. There is room to do this,
fsin_cle_tup to sixteen octets are allowed in each
acility.

Inplicit Route Facility Encoding

The last encoding scheme to discuss is

how we place the locator information in the
optional inplicit routing facility. | think we
SFIO_Ul_d place a marker at the beginning of the
facility coded as follows:

00000000 Area code/ phone number
00000001 gridsquares used.
00000010 Amat eur

system

Callsign of destination

switch used.
The rest reserved for now.
This will allow expansion for al nost any

scheme of inplicit routing the future may bring,
especially for experinentation.

gridsquare encoding, the six, actual
characters of the destination
be used, since ne BCD rule

- For
gri dsquare
Amat eur can
here.

ASCl |
user
appl i es

Gridsquare Calculation

be sone nethod of finding out

There nust )
is to be used.

the gridsquare information if it |
There are several ways to do this, alnost all
based on knowing the Latitude and Longitude of the
target |ocation. The best way to find out the
gridsquare information wthout knowi ng the
Latitude and Longitude is to ask soneone.

Anot her nethod of determning the gridsquare
of a target location is to use The ARRL Wrld Gid
Locator Atlas., available from the K or .00.

t he

It 1is a series of wth four

maps first
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gridsquare information
[t also contains a |ist of
states, and countries and
can be a little hard to
so the

characters of the
superinmposed on them
the npbst common cities,
their g?rlds§uares. It

extrapolate from these maps the exact grid,
list is the best bet.

~If the Latitude and Longitude is known, the
gridsquare information can be obtained, either by
conputer programs, or by tables. The Latitude and
Longitude can wusually be obtained to a close
enough degree ‘just by looking on a map or atlas
(such as the 1n Callbook naps).

There are a cou%'e prograns witten in Basic
e gri

and Fortran to do t square cal cul ations,
lus | am working 0n one witten in .
nfortunately, program doesn't work so hot
south of the equator, so I won't include it here.

Instead, | wll describe the Gidsquare system and
provide sone charts for manual conversions. _ The
following information comes froma fine article

called "Midenhead Squares, A World Locator
Syst ent b{ N. A S Fitch in the January, 1984
issue of The Shortwave Magazine.

) The starting point for the gridsquare system
is 180 degrees west Longitude at the south pole.
Lettering and nunbering runs from west to east,
and south to north fromthat |ocation.

) The Gridsquare |ocator systemis made up of
six alpha characters. The first, third, and fifth
characters are based on longitude, while the

second, fourth, and sixth characters are based on
Latitude.

The first alpha character is based on twenty
degree spacing and identifies the Field in
question. This can be |ooked up in Table 1, which
has been converted for west Longitudes.

Degrees Wést Field
of = G eenwich Letter
0 - 20 |
20 - 40 H
40 - 60 G
60 - 80 F
80 -100 E
100 -120 D
120 -140 C
140 -160 B
160 -180 A
180 -200 R
200 -220 Q
220 =240 P
240 -260 0
260 -280 N
280 -300 M
300 -320 L
320 -340 K
340 -360 J

Table 1, First Giidsquare Character

The third character is nuneric and is based
on two de%ree spacing from the east side of the

def i ned ield. Table 2 contains the third
character information, converted to using the west
side for west Longitude cal cul ations.
Degrees West Squar e
of eastern side Number
of field
o-2 9
2 - 4 8
4 - 6 7
6 -8 6
8 - 10 5
10 - 12 4
12 - 14 3
14 - 16 2
16 - 18 1
18 - 20 0
Table 2. Third Digit: of Qidsquare.

) The fifth character is al pha, and is based on

five mnute intervals within the previously found
square. Table 3 contains the |ook-up information.
Once again, it has been converted for those of us
who prefer west Longitudes. Be sure to add 60 to
the mnutes if your degrees is an odd nunber.



M nutes West of Sub- I Mnutes West of Sub~-
eastern side of Square ! eastern side of Sub-
square Letter! . Square Letter
0-5 X ! 60 - 65 L
5 - 10 W ! 65 - 70 K
10 ! 13 v ! 70-75 J
}8 - U ! 75 - 80 |
- 25 T ! 80 - 85 H
25 - 30 S ! 85 - 90 G
30 - 35 R ! 90 - 95 F
3 40 Q ! 95 - 100 E
4 P !
45 - 58 R VOB --100105 0
50 - 55 110 - 115 B
55 - 60 M t 115 - 120 A
Jable 3 Fifth Gidsquare Character Table.
‘Now, on to the Latitude calculation. As

nentioned earlier, the Latitude information|s
conveyed in the second. fourth. and sixth
characeters. The second character'is an al pha
and is based on ten _degree spaci ng from the south

the 'informati on based on

pole. Table 4 contain
degrees north or south of the equator.

Latitude North Field ! Latitude South Field
of Equat or Letter ; of Equat or Letter
+ 80 - 90 R ! -0 -10 1
Pe I o Bo1 TR 8

+ 60 'o-20 -
A ! -30 -40 E
+ 30 - 40 M1 120280 D
+ 20 - 30 L ! -60 -70 C
K ! -58 -80 B
+ 100- 20 J ! -80 -90 A
Jable 4  Second Gidsquare Character.

The fourth gridsquare js nuneric and is based
on one degree increnents from the bottom of the

Field. Table 5 1s used to find the fourth digit.
Degr ees uare Degrees
Ngrth mn’oer Sguth
+9 -10

- 8 Q-1
#o-"% 3 23
+6 - 7 6 -3 -4
+5 - 6 5 -4 -5
+4 -5 4 -5 -6
+3 - 4 2 -6 -7
+2 - 3 1 -7 -8
+1 -2 -8 -9
+0 - 0 -9 -10

Table 5. Gidsquare Fourth Character Table

The sixth and last gridsquare character is an

al pha based on 2.5 mnute increnents fromthe
bottom of the Square. Table 6 contains the
information on it.
Minutes Sub- Squar e Minutes
North Letter South
+57.5 - 60 X -0 - 2.5
+55 - 57.5 w -2.5 -5
12537 255 y 2511
+45 -4?.2’5 1S %g 5 12.5
+42,5 - 45 R -15 - 17.5
-17.5 = 20
+37.5 - 49. 5 8 -20 - 22.5
+35 - 37.5 -22.5 - 25
+32.5- 35 =27.5 = 30
+27.5 - 3@.5 u =30 .- 355
-32.5 - 35
+22.5 - 2B.5 K -35 = 37.5
+20 - 22.5 | -37.5 - 40
+17.5 = 20 H -40 - 42.5
=42.5 - 45
+12.5-- 165 B =45 - 47.5
-47.5 = 50
+7.5 -- . 5 B -50 - 52.5
+5 - 7.5 C -52.5 = 55
+2.5 - 5 B -5 - 57.5
+0 - 2.5 A -57.5 - 60
Table 6. Sixth Gidsquare Character Table
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Wth the above information and the Latitude
and Longitude, anyone should be able to fl%‘ure out
what their gridsquare is, along with t hose of
ot her Amateul stations.

Concl usi on

Not all Amateur stations on the Networ
need to supPIy | ocation information.
Net wor k bui | ds | ess addressing and
information wi 1 be required from th
Amateur, and nmore wil| be naintai ned
switches.  In the interim. | feel we shoul
the callsign/SSID plus Gidsquare information as
needed. I hope the gridsquare tables helg to
allieviate some of the negative comments | have
heard about using them

DOODTQDd—
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