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| ntroduction

Now that the amateur packet radio community
seens to have agreed on a protocol at layer 2, the
ink level of the Open System |nterface” Reference
Model ?OSI-RM), it appeéars that it Is +time to
begin work on the'layer 3, or netwrk |ayer.
Layer 3 is actually made up of two sub-layers, a
| ocal or metro Elitan network sub-layer, “and an
nternetwork sublayer.

The local area network is responsible for the
roper transfer of packets among a ?rou_ of | ocal
sers. The term local can be msleading, as a
ocal network could actually be a network “operat-
where the participants are actuall;
over a large geograp hical area.
| ocal network is general|ly coasidered a group of
devices, interconnécted directly together “at _ the
|ayer inmmedjately above the |ink layer. These
devices may be corresponding directly, ~or they ma,
e operating thry artintermediary such as a loca
or netropolitan) network cont rolier.

The internetwork sub-layer is half
above the | ocal network, and i's used to inter
nect individual |ocal networks. This all
user on one |ocal network to communicate
another user on a different local network. De
pending on how t he |rt<: ernet sublayer oOperates
another™ | ayer above it (layer 4, +transportl|ayer)
rra%/ be required to assist” in the re-assenbly of
data sent over the internet |ayer.

Types of Network Opsration

There are two btasic types of networks, both
at the local and |nterne}t) subl ayers. e is
the connection type, and the other is the datagram

type.
Connection Type Networks

~The connection tgpe of network requires
a connection be established and naintained between
the two devices wishing to communicate before any
data can be transferred. The connectjon | ooks
very much like the HDLC tYpe layer 2 11 nks that
are” established before frafmes may be passed
along the link.

The connection network is like a snall
town tel ephone conpany. enever a local call is
made, as long as it’is between the sane two peo-
le, the connection wll be made the sanme " way
Bvery time (usually for a different reason though,
because that’s the only way a connection can be
made between the two people, ~ not necessarily the
best way). in a connection network, ~once the
connection is made, all frames MUST follow the
same path. I'T anything should hapgen to that
path, the connecti'on mist be torn down and re-
establ i shed over again.

The main advantages of the connection
type of network are.:

1 Once the connection is established, very
[ittle overhead is required to maintain
proper operation.

2. Generally, a connection oriented network
does, no allow data packets to be
received out of their proper . sequence,
t her eby greatly  sinplifying the
transport |ayer réquired.

) Some of the disadvantages of the connec-
tion type of network are:

1 Once
packets

est abl i shed, al |

a connection is
| ow the path generated

nust fol
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whil e the connection was being made. This could
be a problemif either the network or one of the
devices involved are marginal in nature.

7, Qut of sequence packets are not, usually
allowed, . meaning & valid ipacxet NRY have to oe
retransmtted because an earlier packét got |ost.

Datagram Type Net - wor ks

) A datagram type network operates in a
different manner than "a connection type network.
Ezch packet in a datagram network contains a head-
er'  that should have all the information necessary
tc get 1t fromits source to its destination
Ictafly independently of all packet:; sent; before
or after it. A datagram network is like sending a
bunch of letters to tae same persqn on different
days from the same post office-; Just because the
same post office was used, and the addressee is
the same, doesn't mean all letters follow tne sane
path from you to the destination.

The basic advantages and disadvantages
0 a datagram unetwor< are Just the opposite as
those of the connect ion network. Whi'e every
packet can be routed a different way (potentially
going around troubl e spots A the " networx), the
added size of each packet (due to a larger header)
nd the added cornPIexHy of the trapsport layer
to re-alizn out OF sequénce packets) =zdd u to
more overall conplexity in the software or Eard-
ware used to inplement a datagram network.

History

When AMRAD first started looking into the
layers higner than layer 2, Wwe were soldon the
datagram type of network. It seemsd to us that
the amatelr radi o enviroment that a net ywork must
operate in can become Ve ry unreliable (not onIY
because the rf nmedium may vary dramatica.ly bu
also because of the voluntary nature of tne
amateurs participating). Datagramscanf ind their
V\B.){ from on eud of a network to tae otner nd
nmatter. how convol uted the network I’TH,{ becone due
to e%w pnent or operator failure, as lcng as there
is at |east one good path to the destirafion.

Qur initial decision to use a datagram
network was uickly tempersc however, when we
found out how iarge a programwoul d be recuired to
handl e datagrans  properly. W couldn 't find
anyone 0 Was operation a netwerk | evel datagram
service without having implemented ir. @ hnigher-
I evel language on a_large mariframe conputer (or
at the very isast a mni). Ubviously, weweren't
oing to wite a programof this SiZe in the not
oo distantfuture.

When AMRAD got together with the New Jerse;
packet contigent to discuss the level 2 AX.2
rotocol, we met at Telenet Wtn Eric Scace, K3ua.
ric has worked with X.25 for quite a while " ihe
was involved in the writing of’ tne X.25 recomen-
dation) ! and he was abnle t bring to our meetin
e

I nval ua insight 1nto the inner workings o
X. 25. found “out there is a hugh di f ference
between reading a protocol specification, and

talking to songone about that protocol: actual
implementation. _Eric was able t 0 convince us tn at
a connection oriented network such as X 25 could
be inplemented properlﬁ In an amateur radio
envi ronnent . He al so alped us decide how to
i mpl enent the X 25 | evel 3 protocol properly, and
how to add information necessary to make the prot-
oco|l operate in an Amazeur radio enviromert while
still maintaining the j.ntegretfl of tne X.25 proto-
col specification. Fortunately, f&ric was able
nmeet witn the packet crowd at the AMSAT sponsored
get-toget her last October. I tnink that a | ot of
questions were answered at that neeting, and al-



though the rest of the crowd isn't convinced that
X .25 is the_ proper way to go at layer 3, we at
AMRAD have decided to g0 wi In X.25 for our 1local
network. Gordon Beattie Jr., N2DSY rom The
Radio Amateur Telecommunicatlons Sociefy (the New
Jersey group mentioned above) is in the process of
writing up the layer 3 AX.25 protocol specifica-
tion now, and it will be available soon.

Basically, AX.25 1level 3 follow the CCITT
X.25 level 3 protocol hav1n% to do with virtual
circuits. Alf references to datagram and perma=-
nent virtual circuits are to be ignored.

We have added two amateur radio network faci-

lities. These facilities allow for either expli-
cit_ route selection or implicit route selection.
Explicit route selection 1s where the requesting
station describes exactly the route the connection
should take. Implicit route selection is where
the requesting station describes where the station
is% aﬁd the actual path is determined by the
network.

Unfortunatly, the level 3 protocol is Jjust
too complex to present in a gaper of this tyfe, SO
if you are interested in AX.25 layer 3details, I
sug%est you get in touch with AMRAD or Gordon
Beaftie, and we will keep you advised as the
protocoi develops.
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