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Overvi ew

Amat eur packet net wor k design
relies heavi |l y upon equi prment and
procedures devel oped for commer ci al
service. This paper  urges net wor k
designers to exanmne the anticipated uses
of the network by amateurs, and nodify
commerci al practice to accommpdate the

exi sting amateur population.

H gh Frequenci es

The HF
characterized by

bands are general ly
: long distance propagation
which varies 'greatly by time of day,
season, and sunspot cycle. At nospheri c
noise is often severe. Tradition and the
density of the user population prevent

official channelization. (The variable
nature of propagation would cause poor
utilization of any strictly channelized
frequency.) Standard operating frequencies
for RTTY, slow scan TV, and ot her
speci al i zed nmodes approach a channel
concept, and net operation is a nethod of
channel allocation on a tenporal basis.

Only goodwill and general know edge of

those frequencies restrict interference.

The lack of channelization makes possible
the excitenent and spontaneity of random
operation which characterizes the HF
bands. The practices of calling CQ or

tuning for the calls of others enhance the
variety of contacts which are possible.

Many tinme-honored amateur activities such
as DX chasing, contests, certificate
seeking, and just plain "listening to the
band" have flourished in the H¥
envi ronnent . However, point-to-point
communi cation beyond daytime groundwave
propagation distances on a reliable basis

requires periodic frequency changes to
conpensat e for changi ng propagation
condi tions. Even stations with power
| evel s well beyond anmteur |evels nust
vary frequency in that fashion. Adaptive
HF equi pnent exists that wll deternine
and use the optinmm frequency, but in
general considerable operator skill and
attention are required to optimze circuit
t hr oughput .

Very H gh Frequencies and Above

(peration on the bands above HF was
little different from HF operation prior
to the introduction of conmercial FM
equi pment and procedures (and renains so
on non-FM portions of the bands) .

Digital

Associ ati on

Ef fecti ve comuni cati on beyond the | ocal
line of sight area requires know edge of
propagation nodes and current conditions.
A snmaller population of users and reduced
propagation di st ances, conbi ned with
generous  frequency allocations, reduces
the chances of random contacts. Much
activity is prearranged, but activities
such as DXing, contesting, etc. flourish.
Rel i abl e point-to-point contact is easier
to establish than on HF, using propagation
nmodes which are line of sight or otherw se
not dependent on the state of current band
condi tions.

popul arity of FM
operation on VHF is due to a nunber of
factors. Improved audio fidelity, ease of
tuning and extension of coverage hy
repeaters are some of the obvious ones.

The extrene

Amateur  operating procedures have been
nodified to suit the rmode, and are
consi derably di fferent from t hose
described previously. Calling CQ is
di scouraged (but has been replaced by the
abhorrent practice of calling "Qrz" the
repeater). Mich less random communication

takes place and while DXing repeaters is

fun, it is considered poor form in
popul ous  areas. Many amateurs  have
adopted a 'home repeater’ which  they
monitor regularly. This provides a high
probability of making contact with a
particular station if his 'home repeater’

is accessed. | believe this ability to
easily contact a desired station is one of
the major factors in the popularity of FM
operation, especially for base station
oper ations.

Message  System and
Board Operation

Tel ephone  Bulletin

Many persons, including amateurs,
have personal conputers are active in
conputer communication activities. The
popul ar node  of cont act for t hese
hobbyi st's for comput er to comput er
conmuni cation is the landline. (The voice
call is certainly the nost conmon neans of
t el ecommuni cat i ons, but hans and
conputerists enjoy using their 'special
equi pnent '), The natural two party
limtation of convent i onal t el ephone
connections and the single user capability
of nobst personal conmputers have made the
conmputer bulletin board system (BBS) a
very  popul ar method for non-real-tine
communi cation among multiple participants.
It allows a person to |eave nessages or

t hat
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computer files for another wthout regard
to the availability of the receiver at the
time of transmission. This same type O
capabi i tg has been inplemented on the
amat eur ands by RTTY, ASCII, and AMIOR
mai | boxes or nmessage system operations
(MSQ). The capabilities of many of these
RF accessed systens are limted by the
transmission speed of the node used,
interference on the desi gnat ed
frequencies, and the restrictions of the
character set used.

Commrerci al  Net wor ks

The hardwired networks of termnals
that communi cate with host conputers in
commerci al installations have  provided

amateurs with the hardware and link |evel

protocols needed for packet networKking.
The environnment on a hardwired terninal
network is fairly constant with a known

ocation of term nal s.
connectivity is assured
t he cabl e nmedi um
can hear all

quantity and
Conmruni cati on

within the limts of
All devices on the cable

other devices, given that sone tine |ags
will require conpensation. Thus each
term nal may be assigned a fixed unique
identifier which wll be known by the
host . Al ternminals are assumed to be
avail abl e whenever the system IS
operational .
Packet Radi 0 Networks

Several factors in anateur packet
networks are significantly different from
comercial  networks: The unpredictable

propagation of the RF environnent, the

s!:])oradic nature of amateur operation, and
the uses amateurs wll make of the
net wor k.

In an RF environment all transnitters
able to participate in a local network my
not be able to hear each other. In
addition amateur stations participate on a

voluntary basis and cannot be assuned to

be part of the network at any given tinme.
As a result, if network connectivity is to
be held at a high level, adaptive routing

nust be enpl oyed. This consideration is
being satisfied in the level 3 and higher
protocols now bei ng devel oped by amateur
network designers.

The factors | want to enphasize are
t hose based on the possible uses of the
packet network by amateurs. Conmrer ci al
network users send nessages or electronic
mail to  other net wor k users. The
addressee's identification is normally
known by the sender, or his identity code
can be found in a directory of sonme sort.
There may be a general "broadcast’
facility which allows addressing all users
or some subset of all users. Those nodes
of operation wll be very wuseful to
amateur  network users. There wll be
great utility in sending out a nessage
addressed to another anateur by callsign
(and per haps sonme ot her routing
i nf or mabi on) and havi ng the message

delivered automatically and rapidly to the
recipient, or at least held in his |ocal

area until he activates his equipnent.
But over and above the trenmendous value of
that capability, there are nany enjoyable,
traditional things that amateurs want to
do that have no comercial equivalent.
Chasing DX, participating in contests,
earning certificates, and listening to
activity in other parts of the network are

some exanpl es.

Chasing DX on a packet network makes
no sense, you saP/? DXing Digipeaters is
good sport in Florida already, and just
ook at the way the Doctor DX gane is
gaining popularity. Surely if people can
enjoy working DX with a conputer program
they will enjoy digital contacts with
distant stations on a packet network.
Cont est s? Last Spring the first contest
was held using OSCAR 10, a shared, limted
resource system By all reports it was a
success and did not adversely affect
"nornmal " operation.

Specific Activities That Should Be
Accommodated On a Packet Network

| believe the following activities

should be amobng those  supported (in
approximately this order of inportance):

1. Network control and nonitoring
functions.

2. Renote conputer access/operation.

3. Message/Mail delivery (short
| ength).

4, File transfers (long length
nmessages) .

5. Renote access of
function directories.

6. Directional beaconing
(broadcasting to a specific location).

7. Mnitoring network traffic at a
remote |ocation.

network user and

The last three activities allow users
to find out who is on the network and
per haps make a  connection. These
activities allow the network to support
traditional amat eur operating practice
while giving priority to the dedicated
information transfer functions that only

the network can provide.

these capabilities be used

How ni ght
a few examples. A

by amateurs? Here are

vistor in Florida for the winter wants to
contact anyone in his hometown in the
north. He may place a directed beacon (QOQ

on the network that wll
menbers of his home LAN. Simlarly, he may
enable a network process that wll forward
to his station any traffic addressed to his
station on the hometown LAN. He may choose
to monitor some portion of the activity in
that LAN or any other LAN of his choosing.
Limtations will have to be applied in this
instance to reduce the |oad on network
resources that would occur if all activity
on a LAN were nonitored. A desirable
capability t hat substitutes processor
loading “for network loading would be

be seen only by
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monitoring distant |ocations based on a
keyword I1st. Only traffic bearing certain
keywords (including callsigns) and related
traffic. would be forwarded to the
monitoring station. Wor ki ng network DX or
earning the "W rked Al LANS" award are
procedural activities which become possible
through directed beaconing and directed
nmoni t ori ng.

Summar y

Packet radio is an exciting new node
of comunication that is %al ning imense
ER/?UI arity. It builds on the popularity of

operation by providing a high gand
gro_vvl ng) probability of automatic nessage
elivery. It conbines the pleasures and
advantages of both conputer and radio
conmuni cation  hobbi es. Its ap?eal and
usefulness can be enhanced or  many
amateurs if network design provides the
capacity  and facilities  for random
?petr].atl on in sonewhat traditional amateur
ashi on.
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