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Multi-Network Gateway Feature — Ultrix

We achieved the goals outlined in the preced-
ing section by adding support for packet radio to a
system running Ultrix that was already on our
department’s Ethernet and part of the Internet. The
code we used to encapsulate and decapsulate packets
on our MicroVAX is based on the existing code for

the PC.
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Figure 1. Physical hardware

Ultrix at 2

2 NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready to engage

(]

FieldComm Group
Exhibit 1008



Multi-Network Gateway Feature — Ultrix

One of the primary objectives of our project
was to provide a gateway between packet radio users
(or at least, those that speak IP) and the Internet.
This allows those users to access many of the net-
work services that we, as Internet users, are used to.
It 1s hoped that access to such services will stimulate
the development of services specifically suited to the
amateur packet radio community. The availability of
such services will provide additional incentive for
further stations to begin using IP. Another goal was
to provide a gateway between users speaking other
protocols over packet radio, and systems running IP.
Such a gateway would allow stations to run IP
without isolating themselves from the existing ama-
teur packet radio network.

Ultrix at 2
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Claim 1: “A system for remote data collection, assembly, and storage
comprising:”

Remote Sensing and Control
Tank Control
Example: contolling the level of liquid in a tank :
Figure 1

(annotated)
OPERATING RULES for c ontrolling the level of the liquid: Kantronics, p. 167
1. If the levelis low” orless, tum the Pump ON
2. lf the level is “full” or more, tum the Pump OFF.
3. lf the level is “too full’ or more, OPEN the Drain.
4. If the level is "full” or less, CLOSE the Drain.

Too Full —»
connec tion

Full ——»
pump line 550 liquid 200
drain line 450

low ——»
Control line 1 (ONOFF)

Control ine 2 (OPENCLOSE)

Sensor

Pump
AD somsorine 1 / @‘_ﬁ— sensor 300
P A

forlevel
sensor line 350

pump 500 drain 400 of liquid)

RS-232 line

Figure 1. Physical hardware °™Puter 900
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= acomputer configured to execute at least...” (1 of 6)

Remote Sensing and Control

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

Figure 1
nn
OPERATING RULES for c ontroling the level of the liquid: E(ammz?:ieg;
1. If the level is low” or less, tum the Pump ON
2. If the level is “full” or more, tum the Pump OFF.
3. If the level is “too full’ or more, OPEN the Drain.
4. If the level is “full’ or less, CLOSE the Drain.

Too Full —»
connec tion Full ——
b NG

crueen T pump line 550 liquid 200

drain line 450 low N

\ Contol ine 1 (ONOFF)

Contol ine 2 (OPEN'C?)_E
A/Dsensorline 1 _#u%:'_ o 20

Sensor

forlevel
sensor line 350 pump 500  drain 400 of iquid)

RS-232 line

Figure 1. Physical hardware °“™PU%T 900
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= --Onecomputer program...” (2 of 6)

Remote Sensing and Control

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

Figure 1
OPERATING RULES f troliing the level of the liquid (annommd]
orcon e level o uid: Kantroni 167
1. If the level is low” or less, tum the Pump ON S
2. lf the level is full” or more. um the Pump OFF.
3. lf the level is "too full’ or more. OPEN the Drain.
4. lf the level is “full’ or less, CLOSE the Drain.

Too Full —p»

| connection Full ———p
: between TNCs pump line 550 liquid 200
drain line 450 Low ——

Control ine 1 (ONOFF)

Pump
Control ine 2 (OPEN'CLOSE) E
ADsensorline 1 / ﬁ_ sensor 300

Sensor
forlevel
sensor line 350 pump 500 drain 400 of liquid)

| gateway 800

Radid— TNC RS-232 line

Figure 1. Physical hardware computer 900
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— “_.that formats and stores select information...” (3 of 6)

Sngle chamcterfor (sting of bits) Single characteg for
‘beginning of packet’ SR I ‘end of packet’
Destina tion sta tion,

Source station, and

up to 8 intermediate stations

Kind of packet
packetnumber,
and other control
informa tion

Protocol ID: Code ] Code derived
for protoc ol used from this packet
forthis packet used to check
(e.9.. AX25 or foremors in

tra nsmission

© Copynght 1996 by Kantronics Co., Inc.

The Organization of an AX.25 Connected Information Packet

The response is in the following form:
ANO/AN1/AN2/AN3/AN4/ANS5/ANG/ANT

e ANO, input (0), reports a decimal number in the range of (0-255),
representing the current DC voltage of an external input read from
either pin 4 on the Radio Port or from pin 18 on the Serial Port,
depending on the current setting of jumper J8:
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“...for retrieval upon demand from a remotely located device,...”

(4 of 6)
Remote Sensing and Control ——
an ontro
Example: contoliing the level of liquid in a tank :
MRS v i e Figure 1
annotated
Central OPERATING RULES for c ontroling the level of the liquid: E(antrunics, p. 162
- . 1. If the levelis low” or less. um the Pump ON
local TNC 700 Ka ntronic's 2. If the level is “full’ or more, tum the Pump OFF
TNC Based 3. if the levelis "too full’ or more, OPEN the Drain.
Sta tion 4. If the levelis "full’ orless, CLOSE the Drain.
A
_l' Tnk tank 100
radio connection 650 ! mdio 100 Full —ri iy /
\ | connection
i between TNCs . Ful g v -
\ pump line 550 liquid 200
\-1 drain line 450 \’:’i Ny
Remote \ Control ine 1 (ONOFF) Pump s uq_]])/
remote TNC 600 Ka ntronic s \< Control e 2 (OPENCLOSE) /~ ——0
4 I
TNC Based I sensor 300
Sta tion ¢ A/D sensoriine 1 _th.m:
/ / /' Sensor
forlevel
sensor line 350 pump 500 drain 400 of iquid)

Kantronics at 167
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“...said computer...” (5of6)

Remote Sensing and Control

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

Figure 1
nn
OPERATING RULES for c ontroling the level of the liquid: E(ammz?:ieg;
1. If the level is low” or less, tum the Pump ON
2. If the level is “full” or more, tum the Pump OFF.
3. If the level is “too full’ or more, OPEN the Drain.
4. If the level is “full’ or less, CLOSE the Drain.

Too Full —»
connec tion Full ——
b NG

crueen T pump line 550 liquid 200

drain line 450 low N

\ Contol ine 1 (ONOFF)

Contol ine 2 (OPEN'C?)_E
A/Dsensorline 1 _#u%:'_ o 20

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

RS-232 line

Figure 1. Physical hardware °“™PU%T 900
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m.. “...integrated with a wide area network (WAN);” (6 of 6)

10

One of the primary objectives of our project
was to provide a gateway between packet radio users
(or at least, those that speak IP) and the Internet.
This allows those users to access many of the net-
work services that we, as Internet users, are used to.
It 1s hoped that access to such services will stimulate
the development of services specifically suited to the
amateur packet radio community. The availability of
such services will provide additional incentive for
further stations to begin using IP. Another goal was
to provide a gateway between users speaking other
protocols over packet radio, and systems running IP.
Such a gateway would allow stations to run IP
without i1solating themselves from the existing ama-
teur packet radio network.
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“at least one wireless transmitter configured to transmit...”
(1 of 2)

Remote Sensing and Control

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

Figure 1
(annotated)
OPERATING RULES for contoling the level of the liquid: Kantronics, p. 167
1. If the level is low” or less, tum the Pump ON
2. If the leve! is "full’ ormore, tum the Pump OFF.
3. if the level is too full” or more, OPEN the Drain.
4. If the levelis "full or less, CLOSE the Drain.

s
ection 650 ! rdio Too Full —»

| connecton
{ between M™Cs Fun >

pump line 550 liquid 200
low ——»

b drain line 450
<

Control ine 1 (ONOFF)

Pump
Control ine 2 (OPEN'CLOSE)
ﬁ Drain L
A/D sensor line 1// _’Emnﬁ_ sensor 300
/ Sensor

(forlevel
pump 500 drain 400 of liquid)

RS-232 line

Figure 1. Physical hardware computer 900
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== Y ..select information and transmitter identification

information;” (20f2)

Sngle chamcterfor (sting of bits) Single characteg for
‘beginning of packet’ SR I ‘end of packet’

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

Kind of packet
packetnumber,
and other control
informa tion

Protocol ID: Code I Code derived
for protoc ol used from this packet
forthis packet D used to check
(e.9.. AX25 or foremors in

© Copynght 1996 by Kantronics Co., Inc.

The Organization of an AX.25 Connected Information Packet

The response is in the following form:
ANO/AN1/AN2/AN3/AN4/ANS5/ANG/ANT

e ANO, input (0), reports a decimal number in the range of (0-255),
representing the current DC voltage of an external input read from
either pin 4 on the Radio Port or from pin 18 on the Serial Port,
depending on the current setting of jumper J8:
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“a plurality of relatively low-power radio-frequency (RF) transceivers
dispersed geographically at defined locations...” (1 of 4)

Remote Sensing and Control

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

Figure 1
OPERATING RULES for contoling the level of the liquid: gﬁ::::::.e:ﬁlg
1. If the levelis Tlow" or less, tum the Pump ON
2. If the level is “full’ ormore. tum the Pump OFF.
3. If the level is oo full” or more, OPENthe Drain.
4. If the level is "full’ or less, CLOSE the Drain.

? _’
pction 650 ! ndio L
| connection Full —p
b
| asemen e pump line 550 liquid 200
%\ drain line 450

low ——»

\ Conol ine 1 (ONOFF) T
p— mmmyg. o]

A/Dsensoriine 1 /jlﬁ:ﬁ_ sensor 300

Sensor
forlevel
pump 500 drain 400 of liquid)

RS-232 line

Figure 1. Physical hardware cO™Puter 900
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NR “configured to receive select information transmitted from
at least one nearly wireless transceiver” (2 of4)

Single character, for - (:"129:'."“:)- Single charcter for
‘beginning of packet’ . ‘end of packet’
Destina tion sta tion,

Source station, and

up to 8 intemediate stations

Kind of packet
packetnumber,
and other contol
informa tion Data:

Protoc ol ID: Code Information or message Code derived
for protoc ol used being sent “inside” this from this packet,
forthis packet packetﬂ to 256 byles used to check
(e.9.. AX25 or which may include foremors in

icsat 27, 184

o protocol-related data) transmission

1
= =D )

© Copynight 1996 by Ka ntronics Co., Inc.

ANO/ANI/AN2/AN3/AN4/ANS/ANG/ANT

ANQO, input (0), reports a decimal number in the range of (0-255),
representing the current DC voltage of an external input read from
either pin 4 on the Radio Port or from pin 18 on the Serial Port,

depending on the current setting of jumper J8:
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“configured to receive select information transmitted from
at least one nearly wireless transceiver” (3 of 4)

Digipeating

Everything we have done so far will only be heard by those within range to hear
your signal. With packet radio it is possible to go farther than that. The
DIGIPEAT parameter in the TNC comes defaulted ON. This makes your TNC a
possible relay station, or digital repeater — digipeater, or just digi for short. In
many VHF communities one or more of these is put up in a good, high location
and referred to as a dedicated digi. The TNC and radio is all that is needed for the
digital repeater to do its job. A computer would be needed 1f you wanted to

Kantronics at 105
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“and further configured to transmit the select information, the
transmitter identification information and transceiver identification
information;” (4 of 4)

Single character, for B (string of bits) Single charcter for
‘beginning of packet’ S B S S NN L L . ‘end of packet’

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

Kind of packet
packetnumber
and other contol
informa tion Data:

Protocol ID: Code Information or message Code derived

for protoc ol used being sent “inside” this from this packet

forthis packet packet(l to 256 by[gs used to check

(e.9.. AX25 or which may include foremors in 1

TCPAP) prolocol—rilateddata) tra nsmission ICS at 27, 184

1
= D =)

© Copynight 1996 by Ka ntronics Co., Inc.

The Organization of an AX.25 Connected Information Packet

The response is in the following form:
ANO/ANI/AN2/AN3/AN4/ANS/ANG/ANT

e ANO, input (0), reports a decimal number in the range of (0-255),
representing the current DC voltage of an external input read from
either pin 4 on the Radio Port or from pin 18 on the Serial Port,
depending on the current setting of jumper J8:
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“and at least one gateway connected to the wide area

network...” (10f5)

Remote Sensing and Control

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

Figure 1
OPERATING RULES for controlling the level of the liquid: E:::::;a:e::;
1. If the level is low” or less. tum the Pump ON
2. If the level is “full’ or more, tum the Pump OFF.
3. If the levelis "too full’ ormore, OPEN the Drain.
4. If the level is "full’ or less. CLOSE the Drain.

Too Full —»

connec tion
Full ———»
pump line 550 liquid 200

drain line 450 low ’

\ Control ine 1 (ONVOFF)

Sensor
forlevel
sensor line 350 pump 500 drain 400 of liquid)

Pump
Contol ine 2 (OPEN'CLOSE) o n
AlDsidisorsie ,/ / l;ﬁ— sensor 300

RS-232 line

Figure 1. Physical hardware “°™Puter 900
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18

We achieved the goals outlined in the preced-
ing section by adding support for packet radio to a
system running Ultrix that was already on our
department’s Ethernet and part of the Internet. The
code we used to encapsulate and decapsulate packets
on our MicroVAX is based on the existing code for

the PC.

229 14
Radid| TNC/|[R>-232 line| 1y, Host

Figure 1. Physical hardware
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m.. “...configured to receive and translate...” (20f5)

Ultrix at 2
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PSS« configured to receive and translate...” (3 of5)

aradio and a TNC. The

emet tranceiver, and the TNC to the Ethernet con-
troller. One difference, though, is that the TNC does
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.. “..the select information, the transmitter identification
- information, and transceiver identification information,...” (4 of5)

Single chamcter, for (string of bits) > Single characteg for

‘beginning of packet’ EEEEEESEENEEEEEEENEND end of packet’

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

Kind of packet
packetnumber,
and other contol
informa tion Data:

Protocol ID: Code Information or message Code derived

for protoc ol used being sent “inside” this from this packet,

forthis packet packetﬂ to 256 byles used to check

(e.9.. AX25 or which may include foremors in 1

TCPAP) sz!ateddata) tra nsmission ICS at 27, 184

1
= =D )

© Copynight 1996 by Ka ntronics Co., Inc.

The Organization of an AX.25 Connected Information Packet

The response is in the following form:
ANO/ANI/AN2/AN3/AN4/ANS/ANG/ANT

e ANO, input (0), reports a decimal number in the range of (0-255),
representing the current DC voltage of an external input read from
either pin 4 on the Radio Port or from pin 18 on the Serial Port,
depending on the current setting of jumper J8:
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.. “...said gateway further configured to transmit the translated

information to the computer over the WAN.” (5 of 5)

We achieved the goals outlined in the preced-
ing section by adding support for packet radio to a
system running Ultrix that was already on our
department’s Ethernet and part of the Internet. The
code we used to encapsulate and decapsulate packets
on our MicroVAX is based on the existing code for

the PC.

) RS-232 line
Radia—TNC DZ Host

Figure 1. Physical hardware

Ultrix at 2

21 NOVAK DRUCE CONNOLLY BOVE + QUIGG | ready to engage

FieldComm Group
Exhibit 1008



	Petition Exhibit 1001 8
	Exh_1008_692_Presentation



