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Introduction In recent months, there has been a lot of talk around packet, and especsly AN
number of folks seem confused about what exactly INOS is. This papedkvill
about the capabilities of INOS, and where it fits in. It will not thtkuathe
technical details.

Packet Client Over the past few years, a number of club members have spent considerable effo
trying to find the perfect packet client. TNCs have some clienwacgtbuilt-in, and
many people use terminal programs to access the TNC's softwaferebifTNCs
behave differently, so some packet clients attempt to paper over tffesendies.

Unfortunately, there are some messy aspects to packet, and no cliente@etlie
rough edges smoothed. It is basically the nature of the beast.

Although JNOS can function as a packet client, that is not its purposkasipacket
clients go, it isn’t a particularly good one. JNOS is more about eliimintite need
for a packet client, rather than becoming one.

Taking The Internet is a network of networks. That is what inetrmeans. The Internet
advantage of the provides a way for networks of different technologies to work together.

technology _
When we connect out over the Internet, chances are we are actually naimger

of different networking technologies with different electrical cononastj different
ways of communicating, and different technologies for figuring out how tthget
message from point A to point B. The amazing thing is that all of this is hidutan f
us. We simply poke in the final address of the place we want to get to, and the
network itself figures out how to get there.

JNOS is a way to add packet to that list of technologies. JNO$% deak make the
packet network a part of the Internet.

Today’s packet Packet isn't really very hard if the connections are all locapicByly, we tell our
TNC to connect to some other station with a command like:

C WBKEA-1

WS8KEA-1 implements a simple bulletin board system where we can leavagasss

for other people. For some stations, we can connect to a name that allows as to typ
keyboard to keyboard to that other ham. Although the commands, and the station
identification might be a little cryptic, it really isn’t all thiaard.

But if we want to communicate outside our range, it gets pretty messyn, Aga

local stations it isn't too hard. If | want to talk to W8QOI but | can'thelaim, | can

use WBKEA-8 to relay for me. | could simply type something like (depending on my
TNC):

C V8QA VI A WBKEA- 8
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Today’s packet

But what if | wanted to leave a message for odicsemanager, W8EFK? He is always on
packet, and | happen to know that he has an acootime Monroe hamgate, N8JKF. So all |
have to do is connect to N8JKF-3, with the appatpiIAs. Well guess what, N8JKF is on
144.91 and 223.4. W8KEA is on 145.09. There aftd®1 or 223.4 digis in range.

Well, what | do is | connect to BAYBBS, which happdo be a gateway to the 145.76 network
that heads south. | look at the list of 145. Atbststhat BAYBBS has heard for stations closer
to Monroe. |then try to connect to those andftbey can hear stations even closer, and if at
some point | can make the hop to 223.4.

Chances are it will take me 5 or 6 hops to ge®dK¥, and for each hop | might have to try a
half-dozen or a dozen stations to figure out hagetahere. Each hop slows things down. This
is no fun at all, and it will probably turn into alfrday affair. Once | have learned the route, it
won't be so bad. That is, until someone along tgakanges his station and | have to find a
new route.

Doing it with
JNOS

If 1 had a properly configured INOS box on my IdgaN, the problem is quite a bit different. |
still need to know that Dale has an account at hmgonroe. What | do then, is to open up
Outlook Express, select the account | have setrdbpd mail server on my local INOS box, and
address the mail to

wa8ef k@angat e. nonr oe. anpr. or g

And click Send/Receive. That'sit. The netwaogkifes out how to take the message to
Monroe.

whb8rcr.ampr.org

Old, grody
computer
running JINOS
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Reading my
packet
messages

When | set up my email, | have set up an account for packet. | can choose whether
that account is included when | click Send/Receive on Outlook Express. f it wa
included, then my packet messages come in whenever | check my email. Itshlappen
didn’t include my JNOS box in my normal list of email accounts, so | need to click

on the little arrow next to Send/Receive and select wb8rcr.ampr.org frafmoie
down menu that appears.

There is nothing especially magic about Outlook Express. That happens to be my
email client; almost any other client will work just as well.

& apparently the reply got through E]
Fle Edit View Took Message Help o

8 o8 4 x =
Reply  Reply &l Forward Print Delete

From: whBfyr - Del

Date: Friday, June 02, 2006 11:22 PM
To: whBrcr@wharer ampr.org
Cc: whbfyr@wbefyr.ampr.org

Subject:  apparently the reply got through

John, -~
The reply | previously sent apparently went on to your bbs mailbox. | did

that all in the WINS8 Qutlook as | am doing for this e-mail that is being
initiated here in Qutlook, Mot sure why that can get routed ok, but | cant

get a check of my e-mail on your JNOS box via my smpt. That really isn't
important anyway since | should normally read my e-mail at my JNOS
anyway

Wyhat would happen to any e-mail that someone sent to
whBfyré@whBrer ampr.org?

| guess the ideal to me would be that your box would forward them to
whBfyr@whBfyr ampr.org. Does that make sense?

Now it happens that Del sent that message from his Windows email program. Th
message went over his LAN to his INOS box, then over the air to my JNOS box,
where it sat waiting for me to click Send/Receive on Outlook Expressif Bek had

used regular packet, and logged on to my BBS and left the message that way, | woul
have picked it up the same way.

WB8FYR
Radio —

g Computer '@

In fact, if Del had left it on the Bay City BBS, that BBS would have been smart
enough to send it to my BBS, so | still would have gotten it the same way.

WB8RCR

Continued on next page
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Getting Files Besides email, | can use other, normal PC clients. JNOS allowsofibesshared
using FTP. Windows includes an FTP command-line client, and it can be used to
grab files. But many files | may just want to look at. For example, | might
take a peek at the weather radar images storetd&rcr . anpr. org. These are
very low resolution to be packet-friendly, but good enough to tell where tme istor
and there is no need to save them since they are updated every 15 minutes.

Most browsers can grab files over FTP and display them in one step:

2} ftp:/AwbBrer. ampr.org/public/nws/grr_wx.jpg - Microsoft Int... []EI@
File Edit Wiew Favorites Tools Help *

P . - A »
Q Back - L) | ﬂ ‘g W ' Search 5 ¢Favorites £ [0~
Address "ij ftP5f{,be8,r9r-amPr‘?rgm‘{“sf‘?rrf‘{\fx ]Dg ¥ B Go  Morton Antivicus (v

&] Done # Internet

Gateway What is going on here? Well, INOS is a lot of things, but at its core, goie®ay
A gateway is a system that connects two networks. If you have a LAN, yourisuter
a gateway to your ISP. Your ISP has a gateway to the Internet that you amhffgur
you use a dial-up connection or in your router if you have a LAN. BAYBBS is a
gateway between the 145.09 packet network and the 145.76 network. JNOS is a
gateway between the IP network of your local LAN, and the AX.25 packet network

What does it Ideally, INOS is a separate box that sits on your local LAN, much like gotarr It

take? can then connect the systems on your LAN to your TNC, and from there to the packet
network. Once it is set up, you really don’t need to “log on” to the INOS box very
often, depending on what you want to do.

JNOS can run on Linux or DOS. Obviously, DOS is a little easier to set up.
However, there are a couple of limitations to DOS. If you can remembeirbnek

DOS days, DOS had horrible memory restrictions. JNOS can be set up to do lots of
things, but under DOS, memory can prevent you from doing many of those things at
once. So you need to pick and choose what things you enable.

The second limitation of DOS (which maybe isn’t a limitation atialthat it needs
anold computer. DOS won't run on the newest computers. If you recall back to the
old days, DOS can't see a disk drive larger than 2 gigabytes. Most oldeutens

can use drives up to about 40 gigs, providing you don’t mind wasting most of the

Continued on next page
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What does it
take?
(continued)

space. But generally, these boxes will hang if you try to install a drive kuaed0
gigs. Of course, finding a drive even much smaller than 80 gigs is a chdhesge
days.

DOS also isn't all that hot with Ethernet, and you want to put the JNOS box on your
LAN. To do that with DOS, you need a piece of software called a “packe€rdriv
This isn’t amateur radio packet, but Ethernet packet. In any case, oafyEtfekrnet
cards came with these drivers.

So the perfect INOS/DOS computer is going to be something newer than a 486, but
older than a Pentium Ill. For most people, 10 or 20 megs of disk will be plenty for
JNOS, and you need an older Ethernet card. Many older cards were NE2000
compatible. An NE2000 compatible packet driver is included in the INO&aseft

from the Digital Radio Group. The 3Com 3C503 was also a popular card back in the
day. This driver is also included.

Remember DOS can only do one thing at a time, and you probably want to have
JNOS running all the time. So if you are going to put a computer on your LAN that
is going to sit there and be pretty much invisible, it probably isn't ddflies some

old clunker.

But what if | Remember, the main issue isn’'t INOS, it's IP. What you need to partisiplaée
don’t have a ability to connect your computer’s IP protocol to the AX.25 protocol used by packet.
LAN?
On Linux, the AX.25 protocol is built-in, so it is simply a question of enabling the
correct modules.
In Windows, the AGW packet software has an available IP stack. AGW isyusuall
used for sound card packet, but it can also connect to your TNC. In fact, AGW
works a lot better with a TNC. If you have the IP stack operational, your PC
programs can now connect to packet.
How do you Before you can participate, either through JINOS, AGW, or any of dozens of®ther
know me? alternatives, you need to have an IP address for your TNC. Packet IP aldresse

allocated from thanpr . or g domain. You can get an address by going to:

http://ww.n-drg.org

and signing up for an address. They are free. On the question about requested
subnet, select 200 if you are east of Sanford, 201 if Sanford or west. lathwes
days to get registered, and then it takes a few days for the name to gdtasposs
the Internet, so even if you're not ready yet, go ahead and get an address.

Continued on next page
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You said JNOS is
a lot of things

Earlier we mentioned that the core feature of INOS was a gatewayelmitvas
more. Well, INOS also includes a number of Internet servers, some of which we
referred to earlier although we didn’t separate them well from ttesvgs feature,

and JNOS is also a BBS.

Let's examine the gateway features in a little more detail, andsdishe hamgate
functionality, a special variant of the gateway.

Gateway
capability

As an IP gateway, JNOS can make the jump from one network to another. Those
might be radio or traditional computer networks. When we connect in ordgeto ty
in commands, but want to use IP instead of AX.25, we usteltieé command.

Telnet takes the name or address of the target station, rather th&iDhe§uired

by normal packet.

If, for example, WB8FYR wanted to connect to the WB8BRCR BBS, he would issue
the command el net wb8rcr.

But let’s suppose KD8BIN wanted to connect to KA8E. It turns out that KD8BIN is
on 144.91, but KA8E is on 223.40. Well, bbs.n8kuf is a gateway between those
frequencies. So KD8BIN would typgeel net ka8e, and bbs.n8kuf would pick up
the packets and retransmit them on 223.40, since it knows that it is respamsible f
that routing.

N8KUF

lAA.W %223.4

KD8BIN KASE

Hamgates

Certain gateways are connected to the Internet, and are assignedibdgpdos
routing certain subnets. These stations are chiiegjates. Typically these subnets
represent counties, and typically they are nah@tgat e. county. Since
hangat e. m dl and is not yet operationayb8r cr . anpr . or g currently has
responsibility for routing not only Midland, but also Bay, Arenac, Saginaw and
Tuscola. Whemangat e. ni dl and becomes available, it will take this
responsibility, and as Bay and Saginaw get their hamgates, the respgrisibilieir
parts of the network will pass to them.

There are really only two things that make a hamgate special; 1) thateskngws
all the other hamgates, and 2) all the other hamgates know the hamgate.

Continued on next page
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Is this magic? Actually, the routing, although fairly complex when viewed as a whole, Ig fair
simple when viewed from the standpoint of any particular station.

A typical station would have only two entries in its table. There woulthlEntry
that said to use the radio port for anything in the county, and another ehsgyba
to use the nearest hamgate for anything else.

So for example, if WB8FYR wanted to connecib ss, his station would simply
send packets out his 145.09 port. However, if he wanted to conriBXMBBS, his
JNOS would askb8r cr (laterhangat e. mi dl and) to do that for him.wb8r cr
would know to go out the 145.09 port to conne@A¥BBS.

However, if Del wanted to connectwb8t ki , it gets more interesting. His station
would still pass the message over 145.08@r cr. From the standpoint of

wb8f yr. anpr. or g, there isn't much difference betwesngt kI andbaybbs;

neither is in Midland county. WB8RCR would recognize tteatgat e. washt enaw

was responsible for routing td8t ki , so it would pass the message over the Internet
to hangat e. washt enaw. hangat e. washt enaw, in turn, would recognize that Jay

is on the 145.76 port, and send the message out over 145.76 to Jay’s TNC.

WBSRCR :> Hamgate.

washtenaw
Internet
145.0@, %145.76
WB8FYR WBS8TKL

Del simply set up his station to route anything he can't reachw8zrcr .
Everything else is handled automatically by the network. And there &asomn that
the hamgate to hamgate traffic has to go over the Internet. Uméldhe more
hamgates, this is generally an easier route, but if an Internet cirauduiat is
pretty simple business to go over the radio. i@ yr would never have to be
affected.

Internet Servers JNOS also offers a number of Internet services over radio. All INOS reekes h
telnet, which allows us to connect to the node directly by keyboard. Mosiffdso
POP and SMTP servers, which allow us to receive and send packet rmessage
email clients. Most also have FTP servers, which allow us to seneéaeide files.
(Windows has a built-in FTP client, and most web browsers can also commuayicate
FTP). Some JNOS nodes have web servers, which allow the node to serve up web
pages. There is also a finger server, which allows you to get informationaabout
particular user of the node. (Windows also has a built-in finger cli€mger also
allows you to get information about the node such as who has logged in lately.

Continued on next page
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BBS

Finally, JINOS includes a packet BBS. The BBS behaves like othes, BBBough
there are a few more commands than W8KEA currently has. Where thle SINC-
based BBSs like WSKEA have a command, the JNOS command is the same,
although there are sometimes differences in syntax. You can send a metstuye w
S command, read a message with the R command, list messages with the L
command, see what stations have been heard with the J command, and so forth.

The C (connect) command is a little different. Since a gatewglytrnave multiple
ports, you need to specify the port. In Michigan, the convention is that the ngorts a
named by the frequency. So to connect to KB4EIZ over AX.25, you would type:

C 145. 09 KB4El Z

Like most digis, JINOS has an “alphabet soup” command prompt. Unlike most digis,
there is help for every command. Some BBSs have some uniqgue commands. For
example, on WB8RCR, typingX will give you the 7 day weather forecast for

Midland.

Where do we go
from here?

If you have an old clunker of a computer, consider getting JNOS on it and joining in
the network. For your laptop, try AGW. The AGW IP stack isn't free, but it isn’
very expensive.

On the infrastructure side, we have plans. We expect that before too long,
hangat e. m dl and will become operational at the hospital, with emergency
power and Internet provided from outside Midland. A little later we hope to have
hangat e2. mi dl and operational in Jerome township, providing a redundant
Internet connection.

Because of the hidden transmitter problem (see the mi-drg webstayevooking at
higher frequencies to link the hamgates, and possibly to link other nearbyteamga
We are even considering higher frequency local access frequencies. Higher
frequencies allow faster data speeds, and because the hamgates can lys gatewa
between frequencies, adding, say, 9600 baud on 70 cm doesn't exclude the folks
already on 2 meter / 1200 baud.

Conclusion

This is an exciting time. The possible capabilities we can offesenwed agencies

are substantial. The amount of fun available is also substantiatarSeading up

on IP packet on the mi-drg site, dust off that old clunker you were about to tthsh an
join in on the fun.




