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Introduction

Welcome

Kantronics would like to take this opportunity to thank you for purchasing the K-Net option
for your KPC-9612. The K-Net PROM adds the function of a dual-port, network-compatible
node to the standard features of the KPC-9612. We take pride in offering this latest enhance-
ment to your packet station and hope that it will provide you with many hours of enjoyment.

What Is In This Manual

This user guide tells you:
What equipment you will need
An introduction to what packet networking is
What you can do with K-Net
How to install the K-Net PROM
How to get started with K-Net
K-Net commands
Fine-Tuning Your K-Net Node
Node Stacking
TheNET X1-J / K-Net Cross-Reference Guide

First Things First

Before proceeding, please take a moment to take care of a few important matters.

Notice

The K-Net PROM is packaged in a chip carrier designed to prevent damage to the
PROM by static electricity. Handle the PROM only in a static-free environment.

Check the K-Net PROM for physical signs of damage which may have occurred
during shipping, most commonly bent pins. If the damage is not too severe, carefully
straighten the pins using small, needle-nosed pliers. If you feel that the damage is
beyond repair, contact the factory for return/replacement instructions.

Kantronics Policies

The product with which this manual is associated (the K-Net PROM) contains SOFTWARE
on Programmable Read Only Memory (PROM) which is protected by both United States copy-
right law and international treaty provisions. The firmware is the copyrighted property of .
Kantronies Co., Inc. If you install or use the product, you will be deemed to be bound by the
terms of the SOFTWARE license printed in the front of your KPC-9612 Getting Started and
Reference Manual. Please refer to your KPC-9612 manual for these items:

Software/Firmware License Agreement
Limited Warranty

Return/Repair Procedures
International Support
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Assumptions About You

We presume you are familiar with (or that you can get help on) the topic, and
implementation of amateur radio packet networking protocol as it exists today, in
particular, NET/ROM™ and its derivatives (TheNET, G8BPQ, TheNET X1-J).

Please review, if necessary, the documentation conventions that are used. A complete descrip-
tion is found in the KPC-9612 Getting Started and Reference Manual beginning on page 23.

Although the high-speed port (port 2) of the KPC-9612 is capable of operating at 4,800 or 9,600
or 19,200 baud, this manual will refer to operation at 9,600 baud.

Equipment Requirements

KPC-9612 Terminal Node Controller
The K-Net PROM must be installed in a KPC-9612 Controller. It will not operate if
installed in any other TNC.

Transceiver(s)

At least one radio is required to enable K-Net operation. Most of the time a second
radio is used to take advantage of the full potential of K-Net. Usually a 2-meter
transceiver is connected to port 1 (1200 baud) of the KPC-9612, and a special “data-
ready” radio, capable of operating at 9,600 baud is connected to port 2.

Computer
A computer running a terminal program must be used to initially configure the
KPC-9612 for K-Net operation.

128K Static RAM (Optional, but recommended). Available from Kantronics.

Since K-Net operation requires more RAM than traditional TNC operation, additional
RAM is recommended to allow for a larger PBBS.
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Introduction to Basic Packet Networking

A network node is a “collection point” in a packet network. It is at these node locations

that packets are collected and routed to other nodes and end-users. Many network nodes
operate at high data rates, usually at 9,600 or 19,200 baud. End-user access to the network
is usually at a lower baud rate (1200 baud) and on a different frequency. The advantage of

a network system is two-fold: automatic routing of connections to other network nodes and
increased data throughput. A network node “knows” how to automatically route data through
neighboring nodes to distant nodes on the network. They do this by “hearing” other nodes
broadcast this information. This means that a user connected to a node does not need to
specify the particular route to take in order to reach a distant node as long as the local node
contains a listing for that distant node. Using a network node can also dramatically increase
the data throughput to distant locations. The packet data and the acknowledgments travel
from node to node (rather than from end-to-end), greatly reducing the inevitable data
collisions that will occur when attempting to communicate over long distances.

The defacto standard networking protocol, NET/ROM, was developed in the late 1980’s by
Software 2000, Inc. Since then, other node derivatives such as TheNET, TheNET Plus,
TheNET X1-J, and G8BPQ have evolved. Although these variants differ in their features,
they all utilize the same basic networking protocol.

Some network nodes have more than one radic port in order to provide a high-speed network -
“backbone” on one frequency, as well as Local Area Network (LAN) access to the high speed
network at a lower data rate on a different frequency. This approach to packet networking
makes good sense for a number of reasons. First, the high speed backbone is free to pass

large amounts of data without competing with end users for the channel. Generators of large
amounts of data are called servers. Many times servers are busy communicating with other
servers, so dedicating a channel to this function is desirable. Second, users are “shielded” from
the server-to-server activity. Many users could peacefully co-exist with a server if all the
server did was to respond to user queries. User input to a server generally consists of very
small amounts of data that generate fairly large responses. In a local area, this works quite -
well since all users can detect the presence of the server’s data. Carrier Sense Multiple Access
{CSMA) allows the channel to be shared nicely. However, servers, and in particular many
Bulletin Board Systems {(BBSs), spend much more time forwarding and receiving messages
from neighboring bulletin board systems than they do actually serving the local user pop-
ulation! It is not unusual for a BBS to attempt forwarding (and reverse forwarding) on an
hourly basis. This situation quickly evolves into quite a paradox — BBSs provide an extremely
popular service that has been a boon to the growth and popularity of packet radio. As user
numbers increase to take advantage of the services a BBS provides, BBS systems also increase
in number in order to provide the service to more and more users. More and more BBS systems
must now forward to each other, generating huge amounts of data on the channel, leaving
precious little time for the very source of their existence — the user community. User-to-user
(keyboarding) QSOs become, at best, a very frustrating proposition. As a result, many users
become ex-users, interest declines, and packet usage stagnates. With the K-Net PROM
installed in your KPC-9612, cost-effective networking can benefit many packet users in your
area immediately.

Basic Networking Guidelines

The intent of this section is not to dictate how to configure a packet network. However,
certain goals and concepts of design should be carefully considered. The primary goal of any
data network should be the efficient transfer of data from point A to point B (high speed),
coupled with ease of use (low frustration level). The efficient transfer of data is made possible
with the advent of high-speed modems and “data-ready” radios capable of operating at 9,600
and 19,200 baud. These modems and radios are now available from a number of commercial
sources. This means that making internal radio modifications for high-speed data operation
is quickly becoming a thing of the past.
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User access to the high-speed channel is generally accomplished by using a separate, low-
speed port at a network node site on a different channel. This protects users from server-to-
server activity and also provides a relatively clutter-free Local Area Network for keyboard-
to-keyboard activities.

In an ideal packet network, all high-speed links would operate on a dedicated channel (back-
bone) without contention. This would require that no stations other than network nodes

and servers reside on the backbone channel. Each node on the backbone would have a “rock
solid” link to the next, preferably on alternating, or full-duplex channels for maximum data
transfer efficiency. All users in a community would be grouped into Local Area Networks
(LANSs) with each LAN assigned a specific operating frequency, so adjacent LANs would not
interfere with each other. Each LAN would have a user port at a local network node that would
provide access to servers and other LANSs in the region. This situation would provide very effi-
cient server-to-server communication, while offering users an enjoyable environment consisting
of a useable keyboard-to-keyboard channel and easy access to servers and distant LANs. In
reality, much of the above is quite difficult to achieve. Obstacles include finding suitable node
sites, available funds for equipment, and dealing with differing philosophies and interests of
other node sysops. There are many differing opinions on how to go about achieving “Network
Utopia”, but virtually all of them have one goal in common — make packet radio fun!

What You Can Do with the K-Net PROM installed in
the KPC-9612

The K-Net PROM adds the function of a dual-port network node to the operation of your
KPC-9612. All original features of the KPC-9612 are retained, including your PBBS, simul-
taneous dual-port keyboard operations, and remote access. This means that you can still use
the KPC-9612 as you do now, and install the K-Net PROM, to provide your local area with a
dual-port network node that operates in the background of your normal TNC operations! K-Net
is fully compatible with the basic network protocol and provides both a 9,600 baud portand a -
1200 baud port that can be added to existing networks. The 9,600 baud port can be used for
direct server access and/or a backbone node, while the low-speed (1200 baud) port is available
for user access to servers and other LANSs in the area.

Create a Supernode ~ 3, 4, or more radio ports! See Node Stacking section of this manual.
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Installation of the K-Net PROM

Please note that after the K-Net PROM is installed, the KPC-9612 will power up in the
autobaud mode and reset all commands to the factory defaults. Before you install the K-Net
PROM, it’s a good idea to use the DISPLAY command to make a print-out (or disk file) of
your parameters. :

To install the K-Net PROM, you will need to remove the cover of the KPC-9612, locate and
remove the old PROM (U19), insert the new K-Net PROM, perform a hard reset, and then
reattach the cover, as follows:

1. Turn off the KPC-9612.

2. Remove the two screws (one on each side) that secure the top cover to the case and remove
the top cover.

3, Observe proper anti-static precautions and remove the PROM from socket U19. The PROM
has a white Kantronics label on the top.

4. Carefully insert the new K-Net PROM in socket U19, insuring that pin 1 (notch end) of
the PROM is located closest to the large notch in the PC board near the battery. Also note
that the new PROM is physically larger than the old one. The K-Net PROM will use all
32 pins of the U19 socket. When inserting the new PROM, be careful not to bend any of the
pins underneath the PROM.

5. Perform a Hard Reset as describ.ed on page 77 of the KPC-9612 Reference Manual and
reassemble the KPC-9612,

Quick Start

The factory default values in the K-Net PROM have the network node operation disabled. To
enable the K-Net node, the NETALIAS and the NETCALL must be entered. The NETALIAS
is usually a mnemonic that gives users an idea about where the node is located (other network
nodes do not care what the alias is). For example, SUTNE is a good NETALIAS for Sutton,
Nebraska. The NETCALL is the eallsign of the node. The NETCALL consists of your callsign
plus an optional SSID (Example — KA@GDNV-1). It must be different from any other callsign
used in the KPC-9612 (MYPBBS, MYGATE, MYALIAS, MYNODE, etc.). Use the DISPLAY ID
command to make sure that the NETCALL you select is different from the other callsigns that
are in use by the KPC-9612. Many times, local “customs” will serve as guidelines for what
NETALJAS and NETCALL to use.

Enter the NETALIAS — emd:NETALIAS SUTNE

Note that this is a dual-port command, allowing a different NETALIAS on each port.

Set the NETCALL — cmd:NETCALL KA@DNV-1

This command will cause the KPC-9612 to perform a soft reset as memory is allocated for node
operation. Your K-Net node is now in operation!
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There are six additional commands that can only be changed from the command prompt (cmd:).
Changing most of these commands will cause a goft reset since they involve reallocation of
RAM for K-Net operation. These commands and their default values can be listed by entering
DISP N at the command prompt:

cmd:DISP N
NETBUFFS 32
NETCIRCS &
NETDESTS 25
NETLINKS 10
NETROUTE 5
NETUSERS 5/5

The INTFACE command has also been changed to include a NET option {(see Node Stacking
section).

Most node commands are accessed by connecting to the node either locally with your terminal,
or remotely. If connected remotely, sysop access (see SYSOP command) is required to list and
change sysop related parameters. NOTE: RTEXT command in the KPC-9612 must be set to
allow remote sysop access). Following the above example:

cmd:C SUTNE <CR>

This will cause the KPC-9612 to do an “internal connect” to the K-Net node alias SUTNE,
much like connecting to your own PBBS. When you connect to your K-Net nede in this
manner, you will not receive a command prompt (cmd:). Hitting the Enter key will display
the commands available to you. To see the current setting of any of the cormmands just
enter the command and hit the Enter key. Whenever you are at this “invisible command
prompt” you automatically have access to the entire command set, since you are assumed
to be the SYStem OPerator (syscp).

A short help description of each command is available by entering H(elp) or ? followed by the
node command (Example — To get on-line Help for the ADDNODE command, enter H A<CR>
or ? A<CR>). The entire Help contents can be displayed by entering H H<CR>,

Text Messages

Now that the node is operating, you will probably want to enter some text messages that will
provide users with some helpful information. These messages are entered by connecting to your
node (emd:C SUTNE) and entering the commands followed by the text. See CTEXT, INFO, and
PORTS commands in the Command Section.
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Command Section

An asterisk (k) preceding a command indicates a sysop command.

Two asterisks (%) preceding a command indicates a “NET” command. “NET”
commands can only be entered by the sysop at the command prompt (cmd:} of the KPC-9612.
“NET” commands (with the exception of NETALIAS and NETCALL which are contained in
the ID DISPLAY group), and their current settings can be listed by entering DISPLAY N

at the command prompt (emd:DISP N).

All other commands are available to users of the node

NOTICE - in order to gracefully integrate your K-Net node into an existing network,
it is imperative that you coordinate your efforts with existing network sysops. There
are numerous node parameters that can seriously degrade network performance if
set to conflicting values.

The command section contains some networking terms that must be well understood.

NODE - The term node refers to a network node such as a G8BPQ, X1-J, or NET/ROM node.
Non-network nodes such as KA-Node, conference bridges, and digipeaters do not apply to this
concept of operation.

USER - A user is either a real, live person using a TNC to connect to and use your node, or
a server (BBS) that is basically doing the same thing under computer control.

NEIGHBOR NODE — A neighbor node is a node that your node can connect to “direct”,
without using an intermediate node. Note that digipeater operation is allowed (2 max.).
This means that a node ¢an be “out of range”, but can still be considered a neighbor since
the connect path does not use any other nodes. All known neighbor nodes are displayed
with the ROUTES command.

DISTANT NODE - A distant node is a node that is too far away from you to connect to
“direct”, requiring the use of one or more network nodes to reach. Distant nodes will not be
displayed with the ROUTES command.

DESTINATION NODE - A destination node is a node that your node knows how to connect
to — either directly (i.e. neighbor node), or, in the case of a distant node, by using one or more
intermediate network nodes. All known destination nodes {(neighbor nodes and distant nodes)
are displayed with the NODES command.

All neighbor nodes are destination nodes, but all destination nodes are not neces-
sarily neighbors. Destination nodes will automatically appear in the nodes table by virtue

of your node monitoring your neighbor node broadcasts. A neighbor node will automatically be
listed in your nodes table and routes table. Neighbor node broadcasts also contain information
about other nodes that you may or may not be able to hear “direct”. These distant nodes will
also be listed in your nodes table if they pass the criteria for being listed (MINQUAL), and if
there is sufficient room for them to be listed (NETDEST).

*® Addnode [alias:}call port neighbor [Via digil[,digi2]] quality [obscnt]

This command is used to add a new destination node or to modify an existing destination
node in your nodes table. If the optional obscnt (Obsolescence Count) is set to 0, the node will
be permanently listed in the nodes table. Such a route will not be updated or dropped from
the nodes table by the K-Net auto-routing logic. If the neighbor node callsign entered is not
in the neighbor routes table, it is added with the default quality for the specified port. As long
as MINQUAL is equal to or less than QUALITY, destination nodes (neighbor nodes as well as
distant nodes) will be added automatically to your nodes table as neighbor node broadcasts
are received.
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EXAMPLE - Addnode KSLVN:WDZEMR-1 2 WK5M-1 200
K-Net responds: Node added with new route

This adds the KSLVN node with the netcall of WD@EMR-1 to the nodes table. KSLVN is
available on port 2 (9,600 baud) of the KPC-9612 using the WK5M-1 (netcall) node as your
neighbor. An initial quality of 200 has been assigned to the new node. Unless “locked in” with
the ADDROUTE command, this path quality will most likely change since it is recalculated
based on node broadcasts that are received. In this case, WK5M-1 was a previously unknown
neighbor and the new route was automatically added.

EXAMPLE — Addnode WLAW:W@XI-1 2 WOXI-1 200
K-Net responds: Node added with new route

This adds the WLAW node with the netcall of W@XI-1 to the nodes table, In this case, WZXI-1
is also the neighbor and is available on port 2 with an initially assigned quality of 200.

EXAMPLE ~ Addnode YORK:-WA@CPS-1 2 WKSM-1 70
K-Net responds: Node added

This adds the YORK node with the netcall of WAGCPS-1 to the nodes table. Since WK5M-1 is
an existing route (neighbor) a new route is not added.

EXAMPLE — Addnode CRT:KG5DT-1 1 WK5M-1 70 0
K-Net responds: Node added

In this case, the optional obscnt (obsolescence count) has been specified as zero. This special
case is useful in the event that your node is not able to hear this neighbor’s node broadcasts
(i.e. if a digipeater(s) or gateway is being used). Normally, if a node is not heard from for a
period of time, the obsolescence counter will eventually drop it out of the nodes table. However,
this node (CRT) will remain in the nodes table permanently, unless removed by the sysop.

+® ADDRoute port call [Via digil[,digi2]} quality [!]

This command will add (or modify) the specified netcall of a neighbor node to the routes table.
If the optional ! is specified, the route entry is either locked if unlocked, or unlocked if locked
(i.e. toggle). An existing locked route does not have to be unlocked before it can be modified.
Locking a neighbor’s route is used to assure that an assigned quality will always exist for that
neighbor. The locked quality will alse be used in the automatic quality computation of other
distant nodes contained in this neighbor’s node broadcasts to determine if they should also be
added to your nodes table. In the event that this locked neighbor disappears from the network,
for whatever reason, and then returns, it will automatically be assigned the locked quality.
During the time that this neighbor is absent, it, and distant nodes associated with this
neighbor, may eventually be removed from your nodes table (even if the route is locked)
because the obsolescence count for this neighbor could drop to zero. If this neighbor’s route is
locked, it will still be listed in the routes table, but with a zero count for destination nodes
using that route.

EXAMPLE - ADDRoute 1 W@XI-1 110!
K-Net responds: Route added and locked

This adds the route to the W@XI-1 node to the routes table in the K-Net node. The route is
“Jocked in” and assigned to port 1 with a quality of 110.

Locking a route assigns a fixed quality to a neighbor node, This can assure that any connects to
a distant node using this neighbor node as a route will take the “hard coded” route, even if the
route automatically generated by the K-Net node is different, such as may occur during band
openings.

EXAMPLE — ADDRoute 1 W@XI-1 110!
K-Net responds: Route modified and unlocked

" Now the W@XI-1 node is “unlocked” since the ! is a toggle function.
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EXAMPLE - ADDRoute 1 WENGA-1 0!
K-Net responds: Route added and locked

This adds the W4NGA-1 node to the routes table with a locked quality of 0. This node, and any
distant nodes associated with it, will not appear in the nodes table since the locked in quality
of zero is probably less than MINQUAL. Note: the W4NGA-1 node can be ignored completely
(no connects allowed to or from the K-Net) by putting WANGA-1 in the SUPCALLS list and
turning LLIST ON. ~

® BBS[/S] {immediate command}

This command connects a user of the node to the PBBS of the KPC-9612, If the PBBS is not
enabled, this command is not operational and will not appear in the node’s Help list. If the
optional S(tay) parameter is used, the user will be returned to the node after sending the B(ye)
command to the PBBS.

® Bye {immediate command}

This command causes the node to send a disconnect packet to the user.

® Connect [port] [call |alias] [/S] {immediate command}

The CONNECT command is used to establish a connection to another node or to another
user/server. If connecting to another node that is listed in the nodes table (see NODES com-
mand), the KPC-9612 will automatically select the port and path to be used. If connecting to
a user {(any callsign or alias not in the nodes table), you must specify the port and path. If the
port is not specified, the connect attempt will be made on the same port the user connected
to. A connect using the optional /S will use the Stay option — if the remote station issues a
disconnect, you will be returned to the node.

If a user wishes to talk to you, and enters just a C (or C /S to Stay), the node will attempt

to “connect” internally to the sysop of the KPC-9612. If you have a terminal connected, you
can communicate just like a traditional packet session. If you set the CMSG command in
the KPC-9612 to PBBS, the user will be routed to your PBBS and will be able to leave you a

message.

® CQ [text] {immediate command}

This command places a user in the CQ mode. The text is transmitted by the node on the port(s)
specified by the CQBC command. If another user tries to connect to the callsign contained in
the CQ packet during the next 15 minutes, the node will then establish the link back to the
user initiating the CQ. Any other text sent by the user that does not begin with CQ will cancel
the CQ mode.

EXAMPLE - If a user (WA@CPS) connects to the node and gives the command:
CQ This is Ed in York, Nebraska — Please connect to me for a short QS0.<CR>

The node will transmit a packet addressed fo CQ from the node-modified callsign of
WA@CPS-15.

WAGICPS-15>CQ: This is Ed in York, Nebraska — Please connect to me for a short QSO.

The node automatically subtracts Ed’s SSID (0) from 15 (15 minus 0 = 15) since the callsign
WAQGCPS is already being used in the circuit. If Ed’s callsign was WAGCPS-2, the node would
modify it to WAGCPS-13 (15 minus 2 = 13).

If another user tries to connect to WAGCPS-15, the node recognizes the connect request and
the two users are connected through the node.
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*® CQBc ON|OFF {ON/ON}

This dual-port command controls which port(s) are used to transmit a CQ broadcast from a
user. By default, the CQ will be transmitted on both the 1200 baud port and the 9600 baud
port. For example, if you do not wish any CQ broadcasts to take place on your 9600 baud port,
set the command CQBC ON/OFF.

® CText text (text up to 128 characters) {blank}

This command sets a text message that is sent to users when they connect to your node alias
(NETALIAS) but not when a user connects to the node callsign (NETCALL), It is also not sent
when the user connects to your node by using another network node. The sysop may clear this
text by entering CTEXT %.

EXAMPLE — CText Welcome to the SUTNE K-Net node, operated by KA@DNYV, in Sutton,
Nebraska

#@® Delnode [alias:]call port neighbor [Via digil[,digi2]]

This command is used to delete a destination node from your nodes table. If the node you

are trying to delete has an alias (showing with the NODES command), you must specify both
the alias and the call of the node to be deleted. If this node is the only one using the specified
neighbor as a route, and if the neighbor is not locked in the routes table, the neighbor will also
be deleted from the routes table.

#® DELRoute port call [Via digill,digi2]] quality

The DELROUTE command is used to delete a neighbor from the routes table. A neighbor route
cannot be deleted if there are any nodes in your nodes table using this neighbor as a route.

EXAMPLE — DELRoute 1 W@XI-1 110
K-Net responds: Route deleted

EXAMPLE ~ DELRoute 2 WK5M-1 110
K-Net responds: Route unlocked

In this case, the route was not deleted, and the “Route unlocked” response simply indicates
that the route is not locked in the routes table. This response will be received if this neighbor
is used as a route by other destination nodes in your nodes table. In order to delete this route,
all destination nodes that use this neighbor as a route must be deleted first.

® Help {immediate command}

This command displays a list of all commands available to the connected user. Giving the
HELP command followed by an available node command will display a one-line help message
about that command. Entering the HELP HELP command will give a one-line Help message of
all available commands.

*@® IDintn (@m=0-255) {10/10}

The duaf-port IDINT command sets the time interval (in minutes) between node ID packets
(not node broadcasts). Setting this command to 0 disables node IDs.

® Info text (text up to 128 characters) {blank)

This command sets a text message that is sent to users when they enter the INFO eommand
after connecting to your node. The sysop may clear this text by entering INFO %.

EXAMPLE - Info Located 3 miles N.-W. of Sutton, NE — 50 watts at 100 feet. Hit Enter for
available commands or C to connect to me.
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® INTFACE NEWUSER|TERM |BBS |KISS|HOST|GPS|NET {NEWUSER}

The NET option has been added to the INTFACE command. Setting the INTFACE command
to NET and powering the KPC-9612 off and then back on allows the serial port to operate

as a dedicated “virtual radio circuit”. This allows multiple, co-located network nodes to
communicate with each other via their serial ports. See the Node Stacking section of this
manual for more information.

® Links {immediate command}

The LINKS command displays a list of current AX.25 links existing in the node. LINKS
displays the callsign of the two connected stations, the AX.25 State (normally 5), the Port
number, the Type of link (U = Uplink, D = Downlink, and X = Crosslink), and the AX.25

Version in use (1 or 2).

EXAMPLE - Links
K-Net responds;: WK5M KARL S=5 P=1 T=U V=2

This shows that WK5M is connected to KARL, the AX.25 state is 5 (connected), using port 1,
it is an uplink using AX.25 version 2. Note: An uplink is an end user/server connected o the
node, a downlink is from the node to an end user/server, and a crossiink is from the node to
another node.

Possible State Values (S) are:
1 Disconnected
2 Connect in progress
3 FRMR condition detected
4 Disconnect attempt in progress
5 Connected
6 Waiting acknowledgment
7 Device busy
8 Remote device busy
9 Both devices busy
10 Waiting acknowledgment and device busy
11 Waiting acknowledgment and remote device busy
12 Waiting acknowledgment and both devices busy

® The next six commands deal with the ISO OSI (Open Systems Interconnection)
Reference Model of network structure, in particular level 3 (Network Layer), and
level 4 (Transport Layer).

*@® L3ttln (n=0-255) {25}

This command sets the limit on the number of times a packet originated by an uplink (nor-
mally a user) at this node may be transferred through other nodes. Each time a message is
handled by a node, the time-to-live for that message is decremented. If the L3TTL: counter
reaches zero, the message is discarded. It is possible for network nodes to create circular paths,
and therefore a limit is required to prevent a packet from relaying in the node system forever.
L3TTL should be standardized network-wide.
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*® Ld4delayn (n=1-60) {5}

This command sets the delay time in seconds used by the node after receiving a level 4 frame
from another node before the ACK is returned. Frequently there will be data ready to be passed
in the opposite direction shortly after receiving a frame, and this delay permits the acknowl-
edgment to be “piggy-back” with the data frame, thus reducing the number of transmissions on
the channel.

#@® L4Limitn (n=0-65535) (900}

This command sets a no-activity timeout (in seconds) on a node crosslink. When a user
connects to another node, the node first establishes a level 2 (AX.25) connect with that node,
and then establishes a level 4 circuit on behalf of that user. When the user is finished, the level
4 crosslink is closed; the level 2 connection remains until the LALIMIT is reached, at which
point it is terminated. When a user disconnects, the level 2 connection between the nodes
remains intact and the L4LIMIT timer is restarted. This decreases data congestion if another
crosslink request using the same path occurs before the LALIMIT expires, since the node will
not have to re-establish the level 2 connect.

*® L4N2n (n=1-127) (3]

This command sets the number of retries used to pass data between nodes (level 4) in the
system. After the L4N2 count reaches zero, alternate paths will be tried.

#® L4Tln (m=5-600) {120}

The LAT1 timer sets the time in seconds that the originating node will wait before resending a
level 4 data packet if no acknowledgment is received from the destination node {(end-to-end
info-ack). If LAT1 is set too small, multiple copies of the same packet will exist within the node
system even if the first packet was received correctly.

%® L4Windown (n=1-127) {4}

The L4WINDOW sets the maximum number of cutstanding frames that may exist in the
network for a given circuit. When the node has L4WINDOW unacknowledged frames, it will
not transmit any more frames until a level 4 info-ack is received. Network nodes may allow
up to 127 outstanding frames across the system. The L4WINDOW size is negotiated between
nodes when a crosslink is requested, therefore the LAWINDOW size should be standardized
network-wide.

® Mheard [S|L] {immediate command}

This command displays a list of stations recently heard by the node. It displays the calisign
followed by a /1 to indicate the station was heard on port 1, or a /2 to indicate the 9600 baud
port. A time stamp is also shown (unless the Short option is specified). If Long is specified, the
node displays the to and from callsigns of the stations heard, as well as any digipeaters used.

#® MInqualn (=0-255) {70}

This command sets the minimum quality required to add a destination node to the nodes table.
Making this value higher will decrease the size of the nodes table, making this value lower will
increase the number of destination nodes listed. When K-Net hears neighbor node (A) trans-
mit a node broadcast, it computes the quality to distant nodes (B, C, D, ete.) contained in that
broadcast by using the quality that is assigned to neighbor node (A). If the resultant compu-
tation is less than MINQUAL, the distant nodes (B, C, D, etc.) are not added to the nodes table
(see QUALITY command). The default settings of QUALITY = 70/110 and MINQUAL = 70
means that all nodes that are heard “direct” (neighbors) will be added to the nodes table. If
MINQUAL is greater than QUALITY, a new neighbor node will not be automatically added to
the nodes table, nor will it be displayed with the ROUTES command.
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#4@® NETAlias xxxxxx (up to 6 alpha-numeric characters) {blank/blank}

The NETALIAS is an optional dual-port mnemonic that usually provides information about the
location of the node. It exists only for the convenience of users. Network nodes automatically
convert the NETALIAS to the associated NETCALL when setting up a circuit for a user.
Changing or entering NETALIAS will not cause a soft reset.

%k@® NETBuffsn (n=1-255) ({32)

The NETBUFFS command sets the number of node buffers available in the node. If the
NETBUFFS reach zero, node operation may become unstable. Each NETBUFF allocated uses
260 bytes of RAM. Changing NETBUFFS will cause a soft reset as memory is reallocated.

#%@® NETCALL xxxxxx-n (blank}
(up to 6 alpha-numeric characters plus optional SSID)

The NETCALL is the caﬂsign of the K-Net node and can have an optional Secondary Station
Identifier (SSID) extension of 1 to 15. The NETCALL must be entered before the K-Net can
be operational and must be different from any other callsign used in the KPC-9612.

Entering a % as the NETCALL will clear both the Nodes and Routes tables, but not change
any node-related parameters. Entering or changing the NETCALL will cause a soft reset as
memory is reallocated.

*%® NETCIresn (n=1-64) {5}

This command limits the number of Network Circuits available in the node. A circuit is a
connection between two nodes. The circuit will contain an uplink (originated by a user or
server), a crosslink (the other network node), and usually a downlink (to another user or
server). The downlink will not exist until requested by the originating uplink user. The circuit
will exist until either the destination user or server or the originating user or server
disconnects. The circuit will also be discontinued if one of the nodes determines that data can
no longer be sent due to a retry time-out (L4N2), or if the inactivity timer (L4T1) expires. Each
NETCIRC allocated uses 50 bytes of RAM. Changing NETCIRCS will cause a soft reset as
memory is reallocated.

%%® NETDestsn (n=1-255 (25)

Setting the NETDESTS determines the maximum number of destination nodes that can be
stored in the X-Net node list. This list is sent to users when the NODES command is given to
the K-Net node and also when the node does a nodes broadcast. Setting NETDESTS to a very
large number (i.e. greater than 50 or s0) is generally not a good idea since this can create long
node broadcasts and long transmission times to users in response to a NODES command. Set-
ting NETDESTS to a very low value can result with a desired node getting “bumped” out of
the nodes table. After your K-Net has been in operation for a while, you should be able to deter-
mine how many of the destination nodes that are listed in your nodes table are reliable paths.
The value that you enter for NETDESTS should be greater than this number, allowing room
for other nedes as they become available. In any case, never allow the nodes destination table
to become so0 large that it is filled with unusable and unreliable destination nodes. Very large
nodes tables (>50 or so} are simply baffling to new users, and most of the time unusable to
even experienced “node hoppers”.

Although setting NETDESTS will place a “hard limit” on the number of destination nodes
that can appear in the nodes table, proper setting of the K-Net QUALITY and MINQUAL
commands will allow the number of destination nodes listed in your nodes table to “float” with
changing band conditions and still assure that reliable destination nodes are still listed. Each
NETDEST allocated requires 31 bytes of RAM. Changing NETDESTS will cause a soft reset
as memory is reallocated.
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#+® NETLinksn (n=1-64) {10}

The NETLINKS command sets the maximum number of uplinks, downlinks, and cresslinks
available to the node. An uplink is a user that connects directly fo the K-Net node without
using another network node. A downlink is a connection from the K-Net node directly te a user.
A crossiink is a connection between two nodes. Each NETLINK allocated requires 130 bytes of
RAM. Changing NETLINKS will cause a soft reset as memory is reallocated.

*%® NETRouten (n=1-32) {5}

This command sets the mazimum number of neighbor nodes that can be listed with the
ROUTES command. A neighbor node is a network node that your K-Net can hear “direct”,
without the benefit of being relayed by another network node. As with the NETDESTS
parameter, if the setting of NETROUTE is too low, not all of your neighbors will be able to
be listed. Setting NETROUTE to a higher number will allow you to see what the local node
activity is and still have some room in reserve to handle itinerant nodes, and nodes that
will show up during a band opening. Each NETROUTE allocated requires 39 bytes of RAM.
Changing NETROUTE will cause a soft reset as memory is reallocated.

%@ NETUsersn (n=0-26) {5/5)

NETUSERS sets the maximum number of uplinks and downlinks from the node, This dual-
port command places a limit on how many users can access or be accessed by the node. The
NETUSERS command will not cause a soft reset when changed.

® Nodes [*|alias|call] {immediate command}

This command displays a list of all known destination nodes. The list displays the
ALIAS:CALLSIGN for each destination node. If the optional * is given, hidden nodes (those
beginning with #) are also shown. Specifying an alias or call with the NODES command will
display up to three possible routes (neighbor nodes) of descending quality that will be used
to establish a link to the specified destination.

EXAMPLE - N YORK
K-Net responds:
Routes to YORK:WAGCPS-1
200 5 2 WAQCPS-1
170 5 2 KAGDNV-1
753 1 W@XI-1

This list shows the three best routes K-Net will attempt to use (in descending order) to connect
to the YORK node. The first number is the route quality, the second number is the obsolescence
count, and the third number is the assigned port.

*® NODESIntn (n=0-255 (60)

This command sets the time interval (in minutes) between nodes broadcasts (not node IDs). A
new setting will be in effect after the previous interval has expired. This interval should be set
to an agreed-upon value for all nodes in the area. This broadcast provides your neighbor nodes
with update information which they use to add, modify, and delete nodes automatically from
their nodes and routes tables. Each time your node performs a nodes broadcast, the obsoles-
cence counter for all destination nodes in your nodes table is decremented by one.

%@ Obsinitn (m=0-255) ({5}

The OBSINIT command sets the initial obsolescence count for a destination node. When

a nodes broadcast is heard from a neighbor, or when a link is established with a destination
node, the obsolescence count is set to OBSINIT for that destination node. Each time your node
transmits a nodes broadeast, the obsolescence for each destination node is decremented by one.
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When the obsolescence value drops below OBSMIN for any destination node, that destination
node will not be contained in your nodes broadcast. However, it will remain in your nodes table
until the obsolescence count reaches zero, at which time it will be removed unless that node
had been added (ADDNODE) with an initial obsclescence count of zero.

%@ OBSMinn (m=1-255) {4}

This command sets the minimum obsclescence count which will allow a destination node to

be included in your nodes broadcast. The default values of OBSINIT 5 and OBSMIN 4 allow
your node 2 chances to receive a “refreshing” nodes broadcast or a connect from a destination
node before that destination node is dropped from your nodes broadcast. When the obsolescence
count for a node reaches 0, that node is dropped from the nodes table unless it had been added
or modified (ADDNQDE) previously with an initial obsolescence count of zero.

® Ports text/text (text up to 128 total characters) {blank}

This command sets a dual-port text message that is sent to users when they enter the PORTS
command after connecting to your node. The sysop may clear this text by entering PORTS %.

EXAMPLE - Ports 145.01 MHz @ 1200 baud/430.55 MHz @ 9600 baud

#*® Qualityn m=0-255) (255/70/110}

This is a three-port command (Port 0 = RS-232 port, Port 1 = 1200 baud radio port, Port 2 =
9600 baud radio port) that assigns the quality that is automatically given to a new neighbor
node when its nodes broadcast is heard. It is also used to calculate the path quality to distant
nodes that are listed in the nodes broadcast from a neighbor node. Port 0 quality defaults to
the highest value possible (255) because a back-to-back serial port path is extremely reliable.
(See the Nede Stacking section.) Also, since it is usually advantageous to route data over the
9600 baud port instead of the 1200 baud port, a higher default quality is gwen to port 2.

The quality value is important for two reasons.

The quality of a node (either automatically or manually assigned} will determine how far away
a node will be visible in the network., Proper use of the quality parameter is necessary in order
to maintain a useable node hstmg by not allowing a node to propagate useless distances over
the network.

The QUALITY command can also be used to assure that known “good” routes are chosen by
the auto-routing routines. In the event of a band opening, it is possible for distant nodes to be
heard “direct” and be automatically assigned a higher quality than normally calculated by
using “good” neighbor routes. If a user attempts to connect to this distant node, the first choice
route (direct) will probably fail, and then the second best choice (which may actually be the
most reliable route) will be tried.

The K-Net node will automatically calculate the quality to distant nodes based on the quality
that is received from neighbor nodes when neighbor nodes broadcast their known nodes. If
your node hears one of your neighbor nodes (A) broadeast a quality of 70 for a distant node

(B), your K-Net will automatically determine the quality of the path to distant node (B) that
will use your neighbor (A) in the route. This is done by multiplying the quality of the route
assigned by you to your neighbor node (A) by the quality of the distant node (B) received within
the nodes broadcast from your neighbor (A) and dividing by 256. As an example, if your node
has an assigned quality of 70 to your neighbor (A), and receives a nodes broadcast from neigh-
bor (A) containing a quality of 70 to distant node (B), the K-Net will assign a quality of 19 to
distant node (B) (70 multiplied by 70 divided by 256 and dropping any fraction of a whole
number). If MINQUAL is set to any value greater than 19, distant node (B) will not be added
to your nodes table. On the other hand, if the route quality to your neighbor had been modified
with a higher value, such as 200, a quality of 54 would then be assigned to distant node (B)
(70 multiplied by 200 divided by 256). In this case, if MINQUAL is set to 54, this distant node
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would be listed in your nodes table. After you determine a particular quality that works best
for a neighbor, “locking” the quality (1) will assure that the desired quality will always exits for
that neighbor — even if that neighbor disappears from the network and then returns.

® Routes {immediate command)

The ROUTES command will display the list of neighbor nodes. In order for a new neighbor to
be contained in the node and routes tables, MINQUAL must be equal to or less than QUALITY.
The routes table shows the port number, the neighbor callsign, quality value, the number of
destination nodes in the nodes table that use this neighbor as a route, if the route is in use, and
if the route is locked. For example:

R <CR>
KARL:WK5M-1}Routes:
>2 KASZTX-11101
1 KABZTX-1701
1 WD@EMR-163 7
>2 KAGDNV-1 85 15
2 WAGCPS-1 11012!
2 W4NGA-100!

This Routes listing shows that the KARL:WK5M-1 node can reach neighbor node (KA5ZTX-1)
on port 2 with a quality of 110 and also on port 1 with a quality of 70. On either port, there is

only one destination node (itself - KASZTX-1) in Karl’s nodes table that can be reached using
this neighbor.

WDGEMR-1 is also a neighbor node for WK5M-1., This node has a port 1 quality of 63. Using
the WD@EMR-1 node as a route, Karl’s node can reach seven of the destination nodes listed
in its nodes table (WD@EMR-1 plus 6 others).

The KA@DNV-1 node has a path that is available to WK5M-1 on port 2 of the K-Net node. The
path quality is 85 with 15 destination nodes in Karl’s nodes table able to be reached using this
neighbor as a route (KAGDNV-1 plus 14 others). The right arrow (>) indicates that this route

* is either in use or has been used within the L4LIMIT time period.

The next neighbor node is WA@CPS-1. It is reachable on port 2 with a quality of 110. There
are 12 destination nodes in Karl’s nodes table that can be reached using this neighbor as a
route (WA@CPS-1 and 11 others). The exclamation point (!) indicates that the route as well
as the route quality (110) has been “locked in” by the sysop of the WK5M-1 node.

The last neighbor node listed is WANGA-1. Since the quality has been set and locked to zero,
there are no destination nodes {including W4NGA-1) listed in Karl’s nodes table that can be
reached using this neighbor as a route. This node will not be listed in Karl’s nodes table, and
all node broadcasts sourced from this node will be ignored.

@® Stats {immediate command)}

This command displays a summary of statistics concerning level 3 and level 4 activity on
this node. A typical display:

KARL:WK5M-1}

Time active 3986 mins

Buffers: 200 max, 199 available, 169 min, 0 cut
Known nodes: 19

L4 Connects: 26 sent, 5 revd

L4 Frames: 205 sent, 392 revd, 6 resent, 0 resequenced
L3 Frames Relayed: 2303

This shows that the node has been active for 3986 minutes, there are 200 buffers in the node,
199 of those buffers are available. In addition, it indicates that, at some time, there were only
169 buffers available, and that the node has never run out of buffers. If the minimum number
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of buffers reaches zero, or near zero, the NETBUFFS parameter should be increased. It further
shows that there are 19 nodes listed in the nodes table, there have been 26 level 4 connects
sent and 5 recetved. 205 level 4 frames have been sent, 392 received, 6 resent (retries) and none
have been resequenced. The level 3 activity shows that 2303 level 3 frames have been relayed.

® SYsop (immediate command}

The SYSOP command can be used by a remote user to access sysop commands (marked with

a single #%). When a user gives the SYSOP command, the node responds with three lines of
numbers. The user must then convert one of these three lines into the corresponding characters
of the RTEXT in order to be validated as sysop. This operates the same as the remote access in
your KPC-9612 and uses the same RTEXT (See the “Remote Access” section in your KPC-9612
Reference Manual). If connecting to the node with an attached terminal, sysop validation is
automatic.

® Users {immediate command}

This command displays a list of users currently connected to the node. It also displays the
number of buffers currently available (in parentheses). Uplinks, downlinks, and crosslinks

will be displayed by this command.
EXAMPLE:

Node user enters:
USERS

K-Net responds:

KSLVN:WD@EMR-1} K-Net Packet Switch v1.0 (145)

Uplink 1 (WAGPWS) <--> Circuit (KSBLC:WZZM-3 WAGPWS)

Circuit (KSLAW:WK5M-1 WAGCPS) <--> Downlink 1 (WA@GCPS-15 KB@VA)

Uplink 2 (KAGDNV)

KSLVN.WDG@EMR-1) K-Net Packet Switch v1.0 (145)
There are currently 145 buffers available (145) at the KSLVN:-WD@EMR-1 node.

Uplink 1 (WA@PWS) <--> Circuit (KSBLC:WZ@M-3 WAGPWS)
WAQPWS is a user that has connected (Uplinked) on port 1 to the KSLVN node.
WAPPWS has requested, and KSLVN has established, a Circuit (Crosslink) to the
KSBLC:WZ@M-3 node on behalf of WAGPWS,

Circuit (KSLAW:WK5M-1 WAGCPS) <--> Downlink 1 (WAGCPS-15 KBGVA)
A Circuit {Crosslink) from KSLAW to KSLVN has been established by the request of
WA@CPS with WAGCPS-15 (node modified callsign) then Downlinking to KB@VA on

port 1.
Uplink 2 (KA@DNYV)
KAGDNYV has Uplinked to KSLVN on port 2, but has not established a Crosslink or
Downlink at this time.
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Fine-Tuning Your K-Net Node

Although the default parameters of the K-Net node will-get you “up and running”, there are
some guidelines that can enhance the desired operation. Good neighbor relationships are really
the key to good networks. This takes the form of proper quality settings for your neighbor
nodes, as well as good relationships with your neighbor sysops. If your nodes table has a con-
sistent listing of destination nodes that have reliable paths, users will not be frustrated, and
your node will be perceived as working quite well. On the other hand, if your nodes table
frequently accumulates a large number of destination nodes that are not fairly solid links, it
becomes difficult to use, non-responsive, and very unfriendly to the network and especially to

a new user.

After the K-Net node has been running for a while using the default parameters, some
“tweaking” of commands are in order. The quality settings for your neighbor nodes will have
the largest impact on the usefulness of your node.

REMEMBER - The QUALITY number determines how far away a node will be visible
in the network and the order of automatie route selection.

The routes table contains the information that will help you as you change the default set-
tings. The quality assigned to your neighbors listed in the routes table can be changed to
achieve the desired node set up. There are two very general philosophies that will help you
determine how to “finalize” and maintain your node.

Static Node

The default values for the K-Net node will cause every neighbor node that you hear to be in-
cluded in both the routes table and the nodes table (QUALITY = 70/110 and MINQUAL = 70).
Initially, this may be a bit of a problem since weak neighbor nodes and their distant nodes
may be saved in your nodes table. Try t