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Abstract.

The author postulates the existence of two
maj or experinmenter groups in  amateur
packet radio; those who experinent with
data sent via packet radio and those who
experiment wth the way data is sent via
packet radio. The problens of these
groups in the face of 5000 or nore packet
users by the tine of the 5th ARRL
networking conference are discussed.

Let me preface this discussion by noting

that some of the thoughts presented here
di scussi ons

were the result of gr.oup
during a neeting of the ARRL Ad Hoc
Digital Comunications Committee in 1984,

At “that neeting, the major discussion was
| ayer three networking.

W have the privilege of witnessing the
birth of a major force in amateur Tadio,
one that may éeven have a |asti n% effect on
its future.” It is clear that the majorijty
of technically mnded junior and seniorf
high school” kids are now taking up
conputers as a hobby instead of amateur
radio as in years past. I an?/] of the
plans being sSet in motion by the ARRL,
magazi nes, —and manufacturer's groups are
successf ul in bringing new blood to
amateur radio, the technol ogy oriented
NeWConer s W surely bring their
conputers with them Packet radio will be
a carrot to attract new bl ood.

In 1985, we will see a large increase in
the amount of "press” the packet radio
gets. 1984 was a good year, wth mnajor
articles in the amateur press as well_ as
such non-anat eur publications as ' BYTE".
There were _also  several peri pheral
mentions in PACSAT and uosAaT-11 articles
in_several areas; [EEE  Institute,

| NFOMORLD, USA Today, Science, and others.

1985 will see several nore articles is
such places as | EEE Spectrum and a speci al
i ssue of |EEE Communications. The biggest
increase in packet's visibility will cone
from new_ mnufacturers entering the
market. ~ The nunber of advertising pages
containing packet equi pment will double or
triple in the next few nonths.
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The

~ bottomline is that packet will
continue to grow at an

Increasing rate.

It has grown from 240 to nore than 2400
users in the last 14 nonths. It will at
| east double in the next year. As the
growth of packet continues, so wll the

split between two groups, those who want
Eo_ Iudse_ the network, and those who want to
uildit.

There are those involved in packet radio
who want to "play" with networks. Her
the word "play" is not used as i
Webster's detinition 2(vi) 1c(2) ".... t
behave frivol ously", but rather as i
2(vi) 2b(2) "to nobve or operate in a
lively, irregul ar, or _intermttent
manner".  Those packeteers with the right
stuff wish to push the edges of the
envel ope. They in particular, to judge
from conversations that spring up at all
gat herings where networking is discussed,

e
n
o
n

wish to experinent with routing schenes.
Zip codes, area codes, ri squar es,
zones, directions, random chance, casting
of bones, any nunber of schenes are
waiting to be tried.

Then there is the other group of packet

users who wish to take the existence of a
network for granted and get on with using
it.  Energency nets, tornado spotting,
traffic handling, newsletter distribution,
public  service events, ear t hquake
detection (fpresumablly by detecting a drop
in traffic from California), and other
data utilization topics are discussed in

user's forums. The old term "appliance
user" doesn't appl%/ to these folks,
anynore than it did to an oldtime op who

didn't draw his own wire froman ingot to
make a cat whisker for his crystal set.
As we rmove into the future, the size and
inner conplexity of the basic building
bl ocks changes. ~ A good example of this is
the WORLI store and forward nessage
system No know edge of the inner
wor ki ngs of the AX 2 rotocol was
required to use a TNC for a building bl ock
to create sonething new, a way to get
nessages  passed automatically =~ between
| ocal area nets, and over HF,~ VHF, and
Gscar 10.

Both groups need each other. _
nust be designed and built to provide the
services required by user comunity. And
on the other hand, ~a network is no fun if

A network



rs:  how can you get enjoyment
out of providing an elegant bottleneck
avoi dance algorithm if no one creates
bottlenecks in the first place?

As the nunber
becomes nore

it has no users:

of AX. 25 TNCs grows, it

difficult to nake radica

changes to them The "TNC" wil| become a
basic building block, it will have a set
of assumed functions and a set place in
the scheme of things, at least for a few
ears. As an example, when soneone says
"Grab your two meter HT and cone help out
in the marathon", there is alnmost no
question that it will be conpatible with
all other two neter HTs. It will put out
|-2 watts, be somewhere around 5 KHz
deviation, and can be noved to any .005
MHz channel in the 144 to 147.995 range.

There remain a few rockbound amateurs,

just as there are still some TAPR 1.0 rons
aﬁd X} VADCG boards around, but you get
the idea.

As it turns out, the requirement to build
a network while not making any changes to
the basic user TNCis a feature, not a

bug. It forces a network design that
isolates the inner workings of the long
haul routing network from the general

user. The result is a much snaller nunber
of network routing devices. The snal | er
the number of devices and people involved
the more often changes can be nade

Figure 1 shows the architecture of a
network that meets the goals stated above,
requires no chaﬂges to the basic TNC, and
reduces the nunber of devices with direct
networking capability. In this diagram

users, denoted by boxes containing a 2 to
show t he hi ghest protocol |ayer in use,
connect to a network access node.  Several

users can connect at a time, and nore than
one frequency can be used. They establish
a standard AX. 25 connection wth the
device, and enter into a conversation with
it to begin the connection process to some
ot her network user. This Is analogous to
picking up a tel ephone handset. en you
do so, you are "connected" to the
t el ephone net work. You tell the network
who you want to talk to by entering an
ident1fication code. It is not necessary
to know how the connection is made, only
how to access the network (pick up the
handset ) and nake a connection = wth
anot her user (dial the nunber). The only
ot her know edge required is recognition o
various error messages; busy, fast busy, a
number of "we're sorry" nessages, and a
ti mout on no action.

sane error messages will be present

These ]
radi o network access node.

on a packet

Since a network inplementation will nost
likely be staged, the initial nmessages
will be quite sinplistic, perhags even the
famliar CONNECTED  and RETRY COUNT
EXCEEDED.

In Figure 1, the ---- connection lines are
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the standard AX. 25 protocol. Lines marked
as can be an¥ other protocol,
al t hough most pl anners ‘have agreed to use
AX. 25 as the layer two protocol wth
various higher |ayers added on top. The
inportant point is that the exact details
of the connections between boxes narked
1l need not be known by the npjority of
acket users. As long as the ‘interface
et ween the user and the network access
node (the boxes |abeled 111) stays the
same, the network ?urus can change the
network at will so Tong as connectivity
and throughput are nmintained.

A final interestin%
the bottomleft han

point in figure 1 is
user. Since AX.25 s
used for access to the network, sinple
dlglPeatlng can still be used q¥thoseon
the fringes of local area nets. e added
expense of a network access node is not
required for users in very low activity
areas.

Here is an exanple of the type of exchange
that woul d take place between a user and

the network access node. = The actual data
sent and received is in wupper case,
comments are in |ower case and delinited
by {31.

CONNECT NLA

**%x CONNECTED TO NLA
NORTH LA NETWORK ACCESS NODE HERE

{ A connection is established to a
network access node. Node names need not
be callsigns, the node could identify
every 10 mnutes with a U franme.1

DI STATUS
{The user asks for status.
anything could be displayed here }

Al nost

THERE ARE 5 OTHER USERS CONNECTED.

SB LINK I'S UP

EASTLA LINK | S DOM

SD LINK IS UP

{The |ist of connected network nodes is
di spl ayed. In the first networks, this
will tell a user who he can expect to
reach, based on his know edge of the
network. ~ In the next 12 nonths, network
nodes wll be fewin nunber and big in
fanfare, so each local users will know the

topology. A help file could be provided
on the node for those who didn't}

CONNECT R6XXX €SFO
*** CONNECTI ON ESTABLI SHED.

{A connection via sone nunber of
isinitiated and established.1

[l boxes

Once the connection is made, a transparent
path is established through the network
node, and data is passed directly to
K6XXX, who is reached through the sFo



network node. An escape sequence simlar
to the transparent node escape on the TAPR
TNC or standard "smart nodent devices can
be used to Pet back to the network node
conmand |evel.

This method of network access allows for a
staged inplenentation, something that is
extrenely likely to occur in the real
wor | d. When the network is sinple, the
network access program can be conpl ex,
allowing paths to be specified explicitly.
As the network becomes smarter in routing,
the connect comand becomes sinpler, unti
it is finally CONNECT W3IWI.

The intent here has been to quickly
describe a way to inplement a nore conpl ex
network than is currently available while
at the same tinme nmininizing the inpact of
network construction on the majority of
acket users. Many schemes are underf oot
0 PYOVIde network access devices, and the
protocols to connect them TAPR has
agreed to work on the network node access

Protocol (the language used to "talk" to
he node and get connected to someone at
anot her node) Several people have
suggested the use of the A.3/X.28/A.29
protocols for TNC and network access node
control . It is beyond the scope of this

paper to go into depth on the exact access
rotocol ~or the network protocol itself,
ut it is hopefully not beyond the efforts
of the amateur packet radio comunity.
Let's get connected for Christmas.
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