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scalable address feature — AX.25

First
Octet Sent

Address Field of Frame' |

[
I
| Destination Address | Source Address |
[
I

Al A2 A3 A4 A5 A6 A7 | A8 A9 A1O0 All Al2 Al3 Al4|

Fig. 2 -- Nonrepeater Address-Field Encoding

AX.25 at 5

AX.25 at 6

to make room for the address extension bit.

contains fewer than six characters,

ASCII |Bin.Data|Hex Datal

| Octet |

| Plag | "loi111llo} 7B |
| Al | K Jioo1loilo| 96 |
| A2 | 8 [o1r10000] 70 |
| A3 | M |ioolrolol 9a |
| A4 | M |lo0llO0l0| 9A |
| AS | o0 |10011110l 9E |
{ A6 | space [01000000[ 40 |
| A7 | SSID 11100000 EO |
| a8 | W [1o0101110! AE |
| A9 | B |10000100! 84 |
| Al0 | & jorroroo00l 68 |
| All } J |1o0lolool 94 |
| Al2 [ F ]10001100f 8C |
| Al3 | I 1100100101 92 ]
| Al4 | SSID |01100001} 61 |
|Comtrol| I  |OOLLl1110} 3E |
| PID | nome 111100001 FO |
| FCS [ part 1[XXEXXXXX| HH |
| FCS | part 2|XXXXXXXX| HH |
| Flag | {o1111110] 7E !

| Bit position |76543210]

Fig. 3A -- Nonrepeater AX.25 frame

If the call sign

spaces between the last call sign character and the SSID octet.

AX.25 at 7

NOVAK DRUCE CO

z
1 ]
=
=
<
(]

JOVE + QUIGG |

it should be padded with ASCII

r
redadv fo enoaee
ready fo engag
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NR L

command indicator feature — Kantronics

CTRL [A | B] {n | ON | OFF | LONG} (n=1-20)

3 NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready to engage
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scalable message feature — Kantronics

Single chamacter for (sing of bits) N Single character for

‘beginning of packet’ : ' > ‘end of packet’

Destina tion sta tion,
Sourc e station, and
up to 8 intermedia e stations

Kind of packet
packetnumber,
and otherconbol
informa tion Data:

Protocol ID: Code Information or message Code derved
for protoc ol used being sent “inside” this from this packet,
forthis packet packet (1 to 256 bytes, used to check
(e.g.. AX25 or which may include foremors in
Ll protocol-related data) W nsmission

)= D

© Copynght 1996 by Kantronics Co.. Inc

The Organization of an AX.25 Connected Information Packet

Kantronics at 27
NOVAK DRUCE CONNOLLY BOVE + QUIGG | -"="“’j1' to engage
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Claim 1: “In a communication system to communicate command and
sensed data between remote devices, the system comprising:”

Central
Ka ntronics

TNC Based

Sta tion

local TNC 700 —»

Remote Sensing and Control

Exam ple: controlhng the level of liquid in a tank

OPERAITING RULES for controliing the level of the liquid
1. If the level is low” orless, tum the Pump ON

2. If the level is "full” or more, tum the Pump OFF

3. if the levelis "too full’ or more, OPEN the Drain.

4. If the level is full’ or less, CLOSE the Drain

A
/
radio connection 650 ! mdio
: ' connec tion
: between TNCs
\
~d

Remote

remote TNC 600 — | Kantonics

TNC Based

Sta tion

\ drain l'me 450 i ) -
Contol ine 1 (ONOFF) uq_m/‘
>

Tank

oo Full —pp | = = = = = = 4

Ful —p - -=-=--
pump line 550

—pr Pump

Control #ne 2 (OPENCLOSE
— ( ) I)il in

A/D sensorline 1 Pressure

/' / { " Sansor
forlevel

Tank Control
Figure 1
(annotated)

Kantronics, p. 167

tank 100

liquid 200

sensor 300

sensor line 350 pump 500 drain 400 of hquid)
Kantronics at 167
NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready to engage
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“a receiver address...” (10f3)

“beginning of packet’

‘end of packet’

Single character, for (string of bits) .> Single character for

Destina tion sta tion,
Source station, and

up to 8 intermediate stations

Kind of packet
packetnumber,
and other contol
informa tion

Protoc ol It Code - Code derved
for protoc ol used from this packet
forthis packet used to check
(e.g.. AX25 or foremors in
TCPAP) )

© Copynght 1996 by Kantronics Co.. Inc.

The Organization of an AX.25 Connected Information Packet

6 NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready to engage
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“...comprising a scalable address...” (2 of 3)

| Octet | ASCII |Bin.Data|Hex Datal
| Plag | " lo1111110f 7B |
| Al | K Jioolo110|l 96 |
| A2 | 8 [o1r100001 70 |
| A3 | M |ioo0ll0l0f 9a |
| A4 | M [loo0110l0] 9A |
| AS | o0 [10011110] 9E |
{ A6 | space |0l000000] 40 |
| A7 | SSID 111000001 EO |
| a8 | W |10101110! AE |
| A9 | B |10000100! 84 |
| Al0 | 4 |01101000! 68

| All | J 10010100l 94 |
| Al2 [ F |lo001l00f 8C |
| Al3 | 1 |100100i0] 92 |
| Al4 | SSID |01100001] 61 |
|Control| I  |OOLl1110) 3E |
| PID | vome |11110000] FO [
| FCS | part l[XXEXXXXX| HH |
| FCS | part 2|XXXXXXXX]| HE |
| Flag | j01111110] 7E ;

Fig. 3A -- Nonrepeater AX.25 frame

to make room for the address extension bit.
contains fewer than six characters,
spaces between the last call sign character and the SSID octet.

NOVAK DRUCE CO

y s s

NI

AX.25 at 6

If the call sign

it should be padded with ASCII

AX.25 at 7

OLLY BOVE + QUIGG | ready to engage
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“...of at least one remote device;” (30f3)

Remote Sensing and Control

Tank Control
Example: contolling the level of liquid in a tank

Figure 1

annotated
Central OPERATING RULES for c ontroling the level of the liquid: Eantronlu, P. 16‘?

. 1. If the levelis low” or less, tum the Pump ON
local TNC 700 ’ Ka ntronic s 2. If the level is “full’ ormore, tum the Pump OFF.
TNC Based 3. If the levelis "too full' or more, OPEN the Drain.
Station 4. If the level is "full’ or less, CLOSE the Drain.

A

&

7/
radio Too Full —p

radio connection 650

&
1
\ : connection
] between NCs Full >

pump line 550 liquid 200

drain line 450 Low N

\ Contol line 1 (ONOFF) Pomp
remote TNC 600 —» \ Control ine 2 (OPENCLOSE) E

A/D sensorline 1 /
7

sensor line 350 pump 500 drain 400

8 NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready to engage
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M PJEE “a command indicator comprising a command code;”

CTRL [A | B] {n | ON | OFF | LONG} (n=1-20)

9 NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready to engage
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W [RJEE “3 data value...” (1of2)

T

CTRL [A | B] {n | ON | OFF | LONG} (n=1-20)

10 NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready fo engage
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_. “...comprising a scalable message;” (20f2)

Single chamacter for (sing of bits) ‘ Single character for

‘beqginning of packet’ : ' > ‘end of packet’

Destina tion sta tion,
Source station, and
up to 8 intermediate stations

Kind of packet
packetnumber,
and otherconbol
informa tion Data:

Protocol ID: Code Information or message Code derved
for protoc ol used being sent “inside” this from this packet,
forthis packet packet (1 to 256 bytes, used to check
(e.g.. AX25 or which may include foremors in
Ll protocol-related data) W nsmission

~—

() D )t

© Copynght 1996 by Kantronics Co.. Inc

The Organization of an AX.25 Connected Information Packet

Kantronics at 27
11 NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready to engage
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m_. “and a controller associated with a remote wireless

device comprising a transceiver configured ...” (10fs5)

to computer and/or (PS device

to transceiver

(
\ Inside the KPC-3 Plus
e

»| modem

| Mic ro-proc essor

J
L"(QLL;E; D !
' realtime |
(i ciock \\

(KPC-3 Pus Fimwa re/EPROM |
Ka ntronic s softwa re,
stored in "Electrica lly

’RAM (Random Access Memory).
The KPC-3 Plus ships with 32K
or 128K of RAM, which may

-

\

Kantronics at 27

Programmable be replaced by up to 512K of
) Read-Only Memory". RAM (e.g. to accommodate
* Programs to support a biggerMailbox- PBBS).

Interface Modes (ie., f’ Memory used forintemal

NEWUSER TERMINAL PBBS, functions (e.g., storing

par@metersettngs,
assembling and
dissassembling packets,

HOST KISS, XKISS & GPS)
i' Text for on-line help
* Programs to supporn

other func tions storing data from
(e.g.. KA-NODES) packet connections,
. 2 KA-NODE support. and

) storing GPS tracking data)

* Mailbox (PBBS) storage: Default
RAM is 5K (W\32K) or 100K
(Ww\128K). Wserconfigurable,

Kantronics at 18

Lithium Battary:
power back-up, for
RAM ana (opuonal)
realime clock

\ e adevice called a TNC (i.e., Terminal Node Controller), which is a
combination modem and special-purpose micro-computer, and

12 NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready to engage
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“to send and receive wireless signals, ...” (20f5)

Remote Sensing and Control Bk csiond
an oniro
Example: contolling the level of liquid in a tank Figure 1
annotated
Central ?P;RAHI\K] RU.ES fc:rconuol‘ung the E,VCI oé)iﬁc iquid: E(anlrunlt‘.s. P. 162
: the levelis low orless tum the Pump
local TNC 700 ' Ka ntronic s 2. if the level is 'full’ ormore, tum the Pump OFF.
TNC Based 3. If the level is “too full’ or more, OPEN the Drain.
Sta tion 4. If the level is "full or less, CLOSE the Drain
A
/ L tank 100
radio connection 650 ! mdio 100 FUll = o1 i e g
I- connecuon
: between INCs G o S
\ pump line 550 liquid 200
X drain line 450 low ) ES———
Rem ote \ Control ine 1 (ONOFF)
remote TNC 600 Ka ntronic s \‘ Control ine 2 (OPENCLOSE) Damn
TNC Based I
sensor 300
b= A/D sensorline 1 _";gun:-L

Station /' / / Sensor
forlevel
sensor line 350 pump 500 drain 400 of iquid)

Kantronics at 167

13 NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready to engage
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“the remote device configured to send ...” 3of5)

14

*
o o / el

sensor line 350 pump 500 drain 400 of iquid)

Remote Sensing and Control
- . i the tevel of lauid ) Tank Control
xample: controlling the level of liquid in a tan .
P 3 9 Figure 1
C OPERATING RULES f f the Bquid: (annotated)
entral gy e o_rc‘::uolhg me :_,VEI OOT\‘IC quid: Kantronics, p. 167
" . . e vels W orless tum e mp
local TNC 700 ’ Ka ntronic s 2. lf the level is “full” or more. tum the Pump OFF.
TNC Based 3. If the level is “too full’ or more, OPEN the Drain.
Sta tion 4. If the levelis full’ orless, CLOSE the Drain
A
: Tank
/ tank 100
radio connection 650 ! ndio BO Ul =P = s ommay
\ i connec bon
: between TNCs i Fun S i o e )
\ pump line 550 liquid 200
A drain line 450 \iw Ny B /
\ Control ine 1 (ONOFF)
Remote N e Pomp | IK..UD‘/
remote TNC 600 Ka ntronic s Contol ine 2 (OPENCLOSE) /e
INC Based ‘_'_.= sensor 300
Sta tion A/D sensoriine 1 Yo ssure

Kantronics at 167

NOVAK DRUCE CONNOLLY

BOVE + QUIGG | ready to engage
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m-. “...a preformatted message comprising the receiver
n

15

address, a command indicator, and the data value ...” (a0f5)

Single character, for O (:“‘:g:f:":) Single charac ter, for
‘beginning of packet’ sl of ‘end of packet’

Destina tion sta tion,

Source station, and

up to 8 intermediate stations

Kind of packet,
packetnumber,
and other control
inform a tion Data:

Protocol ID: Code Information or message Code derived

for protoc ol used being sent “inside” this from this packet,
forthis packet packet(1 to 256 bytes, used to check at 27’ 199
(e.g.. AX25 or which may include foremors in

TCPAP) pnutucol related data) tra nsmission

J (=)=

© Copynght 1996 by Kantronics Co.. Inc.

The Organization of an AX.25|Connected Information Packet

data value
CTRL [A | B] {n | ON | OFF | LONG} (n=1-20)

NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready to engage
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16

“...via the transceiver to at least one other remote device.” s

of 5)

Remote Sensing and Control
Example: contolling the level of liquid in a tank
Central OPERATING RULES for c ontroling the level of the liquid:
- 1. If the levelis low” orless, tum the Pump ON
local TNC 700 Ka ntronic's 2. I the level is “full” or more, wm the Pump OFF
TNC Based 3. If the levelis “too full’ or more, OPEN the Drain.
Sta tion 4. If the level is “full’ or less, CLOSE the Drain.
A
. Tank
7
radio connection 650 ! wmdio Too Full = | === = = =1
\ { connection
: between INCs ) A
\ pump line 550
\d drain Iic 450 low | O wm——
Contol ine 1 (ONOFF)
Remote \ =i Pump’UCzUD‘/
remote TNC 600 Ka ntronic s Conot ine 2 (OPENCLOSE) /-0
TNC Based -
A/D sensorline 1 _ﬁgu‘m=

Sta tion

sensor line 350

i

/ Sensor
forlevel
pump 500

drain 400 of liquid)

Tank Control
Figure 1

(annotated)
Kantronics, p. 167

tank 100

liquid 200

sensor 300

Kantronics at 167

NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready to engage
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