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Front Panel Operation

Part E - Getting Started - EH450

E SERIES
T STANONY CONTROLLER

Switches

Select Switch

The 3 position switch (1/Auto/ 2) on the front panel provides the
following functionality:

. Position 1. base station 1 is forced into operation

. Position Auto: changeover hardware will select the online base
station

. Position 2: base station 2 is forced into operation

The select switch is also used to identify the target base station for
configuration programming.

Adjacent to the select switch are two LEDs: These LEDs indicate the
current active base station.

SelectLED’s

° Green - Auto Mode
° Red - Remote Force
d Amber - Local Force
2 Green Firmware Download

2 Amber Test Mode

2 Red Fatal Error - refer user manual
Reset Switch

This is a momentary close switch which when depressed will reset all
LED alarmindications.
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System Port

There are two system port connection points, one on the rear panel
and one on the front panel. Both have the same functionality and can
be used for local diagnostics, firmware front panel downloads and hot
standby controller testing. To access the system port use the
diagnostic/programming cable supplied.

Note: Wnen connection is made to front panel system rear system
portis disabled.

Alarm Status LEDs

There are 10 alarm LEDs on the fron panel, five for base 1 and five for
base 2. These LEDs provide a general indication of base station
status. More detailed base station status information is available by
using the diagnostic utility software.

The indicated alarms for each base station are:

Freq. = Frequency Error
RxSig = Receive Signal (RF) Error
Data = Receive Data Error
TxPower = Transmit Power (RF) Error
Supply = DC Voltage Error
The status of each alarm is represented as follows:
Green = No Error
Red = Current (active) Error condition

Amber => Recovered Error condition

Any active or recovered error LEDs will turn to green after the reset
alarms switch has been pushed or remotely reset.
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Part F - Operational Features

Part F - Operational Features

Multistream functionality (SID
codes)

The E Series sends data messages in packets. A feature of the E
Series is that an address can be embedded in each packet. This
address is called the stream identifier code (SID).

By configuring a user serial port for a specific SID code, it is
possible to steer messages to similarly configured ports between
radio modems. In effect, it is possible to use the multiple serial
ports available on the E Series, to enable multiple protocols to
share the same RF channel. The SID codes also facilitate the use
of other features such as TView diagnostics. Unique selective
routing, repeating, and data splitting functions available in the radio
modems configuration allow data steering and bandwidth
management in complex systems.

See Part | - TView+ Management Suite - Programmer and Part J -
TView Remote Diagnostics and Network Controller for details.

Collision Avoidance (digital and
RFCD based)

Where multiple “un synchronised” protocols co-exist on a common
“multiple access” radio channel, there is always a possibility that
both “hosts” may poll different “remote” devices at the same time. If
both devices attempt to answer back to the single master radio at
the same time, it follows that a collision could occur on the radio
channel.

To facilitate the operation of multiple protocol operation on the
radio channel, a transparent collision management system has been
implemented : See Part | - TView+ Management Suite - Programmer
for detalils.

Digital Collision Avoidance System

Ifthe “multiple access master” has been configured for full duplex
operation, itis possible to use the inbuilt collision avoidance signaling
system.

Once the master radio receives a valid incoming data stream from a
remote, a flag within the “outbound” data stream is used to alert all
other remote devices that the channel has become busy. Remote
devices wishing to send data will buffer the message until the channel
status flag indicates that the channel is clear. A pseudo-random timing
value is added to the retry facility to ensure that waiting remotes do not
retry at the same time.
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RF Carrier Detect RSSI based Collision
Avoidance

In half duplex systems, the receiver's RF carrier detect is used to
inhibit the transmitter whilst a signal is being received.

Digipeater Operation

A feature of the E Series radio modems is the ability to internally
repeat data packets to provide stand alone repeater facilities
without the need for external intelligence.

This is done by programming “SID Codes” to “Repeat” a stream or
range of streams. Wizard templates can be used to simplify setup
of this and other features.

See Part | - TVIEW+ Management Suite for detalils.

TVIEW+ Diagnostics

The E Series has an inbuilt remote configuration and diagnostics
utility.

This facility allows transparent remote access to the key
configuration and operating parameters of the radio.

See Part J - TView Remote Diagnostics and Network Controller for
details.
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Part G - Commissioning

Part G - Commissioning

Check DC power connector for correct voltage (10-16VDC) and
polarity, BEFORE plugging in the power connector.

Power-up

Upon power up, the radio will self test and shortly after the green
power LED will be displayed.

Failure of the power LED to light indicates no power, or failure of
the fuse due to incorrect polarity or over-voltage.

Other failure such as fatal internal errors will initiate error modes
indicated by a flashing sequence of all LEDS red, followed by one
or more green LED's to indicate the nature of the failure (see Part E
— Getting Started: LED Indicators and Test Outputs).

LED Indicators

Will depend on the system architecture. If the device is a remote site
receiving a base station with a constant carrier, then the RXSIG/
SYNC LED should be green to indicate healthy reception of the
wanted signal.

If the site has been configured as a constantly transmitting base station,
then the PWR/TX LED should show red.

In other types of systems, TX and RX bursts would be indicated by
the RX or TX LED's as above.

Data flow to and from the user ports is indicated by the TXD/RXD
LEDs for each port.

(See Part E - Getting Started: LED Indicators and Test Outputs.)

Data Transfer Indications

Bi-colour LEDs are provided to indicate RS232 data being
transmitted and received on each data port. A RED flash indicates
a hyte (or bytes) of incoming data from the serial line which will be
transmitted to air, and a green flash indicates a byte of data
received “off air” being released onto the serial line.

If data is being sent to the radio modem and the Data LED does
not flash RED, this may indicate a wiring or configuration problem.
Check that the TX and RX data lines are correctly wired (see Part E
— Getting Started: LED Indicators and Test Outputs).

Also check that character set and parity settings (i.e. N,8,1 etc) are
set identically at the terminal and the radio modem. Note that some
incorrect settings of the character set parameter can still produce
transmittable data, even though the data will not be understood by
the application.
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Antenna Alignment and RSSI
Testing

Once the RXSIG LED is it, it is possible to confirm RX signal strength
and align a directional antenna by monitoring the RSSI output.

This DC voltage appears at Pin 9 of Port B.

A ground reference can be obtained from chassis ground or Pin 5 of
Port A or B.

The chart below shows Pin 9 voltage as it relates to signal strength.

Analog RSSI Output Characteristics - E Series Data Radio
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Link Establishment and BER
Testing

Once communications has been established, it is possible to confirm
the packet error rate performance of the radio path, and thus estimate
the BER figure.

There are a number of tools provided to do this. The easiest is to use
the “indicative packet error test” provided within the TVIEW+
Diagnostics under “statistical performance tools”. Alternatively, it is
possible to use hyper terminal, or other packet test instruments or
PC programs to run end to end or perform “loopback” testing.

Please note that when using a “loopback plug” some understanding of
the packetising process is necessary, since each “test message’ must
be carried in a single packet for meaningful results to be obtained.

Note also thatin PTMP systems, allowance must be made for
collision potential if other data is being exchanged on the system.

VSWR Testing

VSWR testing is achieved using specialized VSWR testing
equipment, or a “Thruline” power meter that measures forward and
reverse power.

VSWR is the ratio between forward and reflected transmitter
power, and indicates the health and tuning of the antenna and
feeder system.

VSWR should be better than 3 to 1, or expressed as a power ratio,
<6dB or no more than 25%. To activate the radios transmiter for
VSWR testing, use:

a) An RTS loop
b) A system port PTT plug
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Part H - Maintenance

Routine Maintenance
Considerations

The E Series hardware itself does not require routine maintenance.
However all radio products contain crystal frequency references,
and the stability of these crystals changes with time. The effect of
this is that the product will slowly drift off frequency, and eventually
it will require re-calibration. E Series radios are designed with high
quality, low drift specification references, to ensure a long
maintenance free lifespan. The length of this lifespan will depend
on the severity of temperature extremes in the operating
environment, but is normally 3-5 years. Extended frequency drift
can be detected using TVIEW+ Diagnostics “Freq error” parameter.

Generally, recalibration is achieved by replacing the radio in the
field with a spare, and returning the radio to a service centre for re-
calibration and specification testing at moderate cost.

Routine maintenance should be performed on external equipment
subject to greater environmental stresses including antennas, RF
feeder cables, backup batteries and cooling fans (if required). This
maintenance should include testing of site commissioning figures
such as received signal strength, VSWR, P/S voltage etc.
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SECTION 2 - TVIEW+ Management Suite

SECTION 2

Part | - TVIEW+ Management Suite -
Programmer

Part J - TVIEW Remote Diagnostics and
Network Controller

Part K - Appendices

Part L - Support Options

© Copyright 2002 Trio DataCom Pty. Ltd. Page 39



E Series Data Radio — User Manual

Part | - TVIEW+ Management Suite - Programmer

Part | - TVIEW+ Management Suite -

Programmer

Introduction

Installation

This manual covers the installation and operation of the E Series
TVIEW+ Management Suite which incorporates 3 utilities:

. Programmer for configuration of the radio RF parameters,
system parameters and data ports

. Diagnostics* for real-time monitoring and logging of radio
performance parameters

. Firmware Update for loading new firmware releases into the
radio data modem

All utilities can be run on any IBM compatible computer running
Windows 95® and above. This section describes use of the
programmer and firmware Update utilities in detail. Users should refer
to the separate Diagnostics section for information about this utility.

The programmer is used to set configuration parameters within the
ER450 data radio modem and EB450 base station. The utility permits
configuration of modems connected directly to the PC as well as over
the air to a remote unit. Configuration parameters can be saved toa
disk file for later retrieval, or used for clone programming of other
modems.

All configuration parameters are held in non-volatile memory
(NVRAM) on the Data Radio Modem. Configuration is fully
programmable via the Systems Port using the programming adaptor
and cable supplied. Disassembly of the unitis not required for any
reason other than for servicing.

The diagnostics utility permits monitoring and logging of radio
performance parameters for both E Series* as well as D Series* data
radio modems and base stations. It supports homogeneous systems
of radios as well as mixed systems of both E and D series radios.

The firmware update utility permits field upgrade of the firmware inan
ER450 data radio modem, EB450 base station and EH450 hot
standby unit connected directly to the PC. A special serial adaptor
cable is required to be connected to Port B to load firmware into the
unit.

* Requires the optional DIAGS Network Management and Remote
Diagnostic Facility to be installed - per radio.
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Unit Connection

Programmer and Diagnostics Utilities

The unitis connected to the PC using the supplied DB9-RJ45 adaptor
cable (part no. TVIEW+ Cable) for local configuration changes or
diagnostic monitoring. The cable should be connected to the RJ45
System Port of the unit and a valid PC serial port (eg; COM 1) DB9
connector.

(See Part E - Getting Started: Communications Ports)
Firmware Update Utility

The unit to be updated with firmware connects to the PC using the
DB9-DB9 adaptor (part no. DRPROG). The cable should be
connected to the DB Port B connector on the unit and a valid PC
serial port (See Appendix C for details) DB9 connector.

Software

Please take amoment to read this important information before you
install the software.

The installation of this Software Suite is a 2 step process.

Step 1 completes the typical installation of the TVIEW+ Management
Suite and will install the Programming Software together with the E
Series Documentation.

Step 2 installs the Diagnostic Software and is optional. This step is
only required if your radios have Remote Diagnostics enabled.

STEP 1: Installation - TVIEW+ Management
Suite

Note: If a previous version of the TVIEW+ Management Suite has
been installed on your PC, you must uninstall it via Control Panel
“Add/Remove Programs”.

. Close down all other programs currently running.
. Place the CD-ROM in the drive on the PC.
. Using Windows Explorer locate the files on the CD-ROM.

. In Windows Explorer double click on the file called
TVIEW+_(Version#)_install.exe

. After the installer starts follow directions.

© Copyright 2002 Trio DataCom Pty. Ltd.
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Part | - TVIEW+ Management Suite - Programmer

STEP 2: Installation - TView Diagnostic Programmer

Software (Optional)

Note: If a previous version of the “TView WinDiags” software has Main Window

been installed on your PC, you must uninstall it via Control Panel
“Add/Remove Programs”.

Other:

The current E Series Manuals are supplied and installed as part of the

When first started the programmer is in file mode as indicated by the
mode field at the bottom right of the panel shown below. In this mode it
Close down all other programs currently running. is possible to open a previously saved configuration file, or configure

) ) various programming options and save the configuration to a file.
Place the CD-ROM in the drive on the PC.

. ' ) . Note: Modulation type is not available in this mode.
Using Windows Explorer open the “Diagnostics” directory on

the CR-ROM. To commence programming a unit (radio remote or base station) a
session must first be established by using the “READ” function. This
function reads the current configuration from the unit and displays itin
After the installer starts follow directions. the main window. The “mode” displays changes to local or remote
depending on the type of session selected at the read function. Several
options in the main window may be blanked out until a session has
been established with a unit.

Double click on the file called setup.exe

TVIEW+ Management Suite installation in Adobe Acrobat format. Note: Changing any item on the menu will in general not take effect
Adobe Acrobat Reader is provided on the CD-ROM for installation if untildata s written back to the unitusing the “WRITE" function.
required. The procedure to follow for normal programming of unit is:
TVIEW+ Front Panel * Readunt

. Configure parameters (or Open a previously saved

When started the TVIEW+ front panel appears. The larger buttons

configuration file)

permit each of the three utilities to be started. The diagnostics button o
may be greyed out if this utility has not been installed or found in the : Write unit

correct file directory. Access to local help and an exit facility are
provided by the remaining 2 buttons.

— ATVIEW+ Management Suite

Several modems of the same radio type can be programmed with the
same configuration using the clone facility described in Clone Mode. It
isimportant to note that when using this facility the cloned radio should
be of the same type to ensure it does not operate outside its capability.

¢ Programmer T E Series - TView+" :;
s —————— Bl \anagement Suite -i:1

Diagnostics ii];| |

- ATVIEW+ Management Suite - Configuration Programmer

File Modem Settings Help

HEIERYEEE.

1l o] 5 Read ‘Wizard fite Print Exit
A Uk . | nen ave CE] izan i tin 3]
Port A Configuration [¥ Enabled Port B Configuration
. rCharacter Layer| Packet Layer—| ~Handshaking— | ~Character Layer | ~Packet Layer— ~Handshaking—
? _ @ 9600,MN,8,1 & Standard & Mone = 9600,M,8,1 & Standard * None
IR e © 4800ME1  ||C MODBUS || Hardware || € 4800N&1 || MODBUS | |€ Hardware
Wersion R1.1.3 © Custom I © Custom  HonfHoff ol Custuml © Custom I  HonHoff
Jogoo,,8,1 advanced | | |[PBOOMNS,1 advanced |
RF Parameters System Parameters
~Transmitter Tx/Rx Trim- | -PTT Caontral rCollision Avoidance
Freguency Fower Adjust | et | ' Permanent Tx & Naone
o0 MHz 0 o ||fra Hz ||| AutoOnDats ¢ Digital |
[ From PortARTS © Carrier Detect
Receiver
F Mute Adjust | Advanced I [larenigert DRTE U [ CIe
reguent i
q i FTT Timeout IU Sec G (O]
Jo.o MHz[107  dBm Radio Type
~Modulation Stream Sefup | o e
erial Mumber
=2 Bt | Firmware Pack
|na Advanced | Details |
Messages
Status Unit D Mode
Feady. na |Fi|e |
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Pull Down Menus and Toolbar Buttons

The items on the pull-down menus can be selected either directly with
amouse or using the ALT key in combination with a HOT KEY (eg
ALT-F to select the file menu). Several of the functions within each
menu are also available on the toolbar (click once to select).

_ ATVIEW+ Management Suite - Configuration Programmer

File Modem Seftings Help

Part | - TVIEW+ Management Suite - Programmer

Exit (also available on the toolbar)

This function terminates the program. The user is requested to confirm
this selection before exiting the application.

Modem Menu

This radio menu allows configuration data to be read
from and written to the unit (remote radio or base

G”' = -‘I"- E || g By %
e =
Qpen Save Read ‘Wizard Witite: Frint

Exit

station) using the selected PC serial port connection
(see Settings menu). The action of reading the
configuration establishes a session with the unit.

File Menu

The file menu allows the user to load (open) or save configuration data
as well as to quit the program. The files are saved with an “.cfg” file
extension

Open (also available on the toolbar)

This function is used to load an existing configuration file that can be
used to directly program the radio or to use as a starting point to edit
configuration parameters. Note that a session must be established
with the unit by initially reading the configuration parameters from the
unit prior to being written to a unit.

If in file mode the modulation type will not be displayed. If in local/
remote mode and a file that was saved from local/remote mode is
opened, then modulation type will be imported and used, but only if it
is valid for the connected hardware. If not then the units read
modulation type will be used.

Save (also available on the toolbar)

This function is used to save the current configuration parameters to a
file for future recall.

Ifin “file mode” only basic RF, Port and System parameters are
saved and re called. Ifin local/remote mode then modulation type is
saved and re called.

Print (also available on the toolbar)

This function prints out the configuration data to the default printerina
standard format. There are no options for this item.

This should be used if a complete record is required for site/unit
configuration. Firmware/Modulation/Diags/Hardware type are all
printed.

>

Trio DataCom
T IO esaios vodem corvuraton
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Communications is maintained with the unit to ensure
that the session remains open. If the session has been lost due to data
transmission errors or disconnection of the programming cable it will
need to be re-established to ensure any updated configuration is written

successfully to the unit.
Read (also available on the toolbar)

This function establishes a session with the unit, reads configuration
data from the unitand displays it in the programmer main window.
When selected a dialogue window appears prompting the user to
choose whether the unit to read is local (connected directly to the serial
port or remote (connected over the air to the unit connected to serial
port). Unit no. (serial no.) musty be entered and the stream SID code
is “on” (default =0)). After configuration data is read from the unitit is
available for editing and writing back to the unit or saving to a file. The
progress of data transfer to or from the unit is indicated by a message
window as well as a rotating indicator in the bottom right hand corner
of the main window.

Read Unit [x]

@ Local Unif

' Remote Unit — Unit(D]20057

Erream|
oK Cancel

Write (also available on the toolbar)

This function writes configuration data displayed in the main window to
the unit and reboots the unit. When selected a dialogue window
appears prompting the user to confirm whether to proceed. A progress
indicator in the bottom right hand corner of the main window is
displayed while data is being read. This selection is only available if a
session has been previously established and maintained with the unit.

Yerily Configuration [ x]

@y Please vetify new setup
o Revert to the previous configuration?
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This dialog provides a facility for reversing any remote configuration
changes and reverting to the previous configuration.

Select “No” to send a command to the unit to accept the new
configuration changes and to close the session. Select “Yes”to send a
command to the unit to cancel the new configuration changes and to
close the session.

The configuration settings will revert to their previous values if the data
communications circuit with the unit has been interrupted after the new
changes have been made, but before they have been verified, as just
described, then the unit will automatically discard the new changes. A
“Timeout Error” message will appearin the event of such an
interruption and the programmer will revert back to file mode.

After configuration data has been written the session with the unitis
closed and the programmer goes back to file mode

NOTE: In general any change made on the programmer screen must
be written to the unit using this function before it becomes permanently
stored. Changes to Power Adjust, Mute Adjust and Tx/Rx Trim
however do take immediate effect to permit a tuning capability prior to
being permanent stored.

Cancel Session (also available on the toolbar)

This function closes the session with unit and puts the programmer
back into file mode. All configuration changes are discarded including
changes to Power Adjust, Mute Adjust and Tx/Rx Trim.

Wizard (also available on toolbar)

This function permits the user to select standard configurations after the
configuration from a unit has been read or a file opened. The useris
prompted via a series of dialogue windows to select the desired
configuration that can then be written to the unit (remote radio or base
station).

'Wizard : Configuration Wizard

Cenfiguration Wizard

Modem Configuration Wizard

Point ta Paint Full Duplex Link |

Paintto Foint Half Duplex Link

Puointto Multipoint System

Multipoint Repeater Systermn

Fuointto Pointvia Back to Back Repeater (full duplex)

Part | - TVIEW+ Management Suite - Programmer

Clone Mode

This function permits writing of the same configuration data to several
units. This feature is normally used for configuring data radio modems
connected locally. The procedure is:

. Read the configuration from the first unit

. Configure the parameters (or Open a previously saved
configuration file)

. Select Clone Mode (Modem menuy)

. Write the configuration to the first unit

. The changes will take effect when repowered
. Connectthe next unit

. Write the next unit which establishes a session and recognises
the unit serial number and type, and then configures the unit

. Repower the unit for changes to take effect
. Repeat the last 3 steps for the remaining units.
Settings

This menu permits selection of the PC serial port (COM1 to COM4)
to be used for communications with the unit. COM1 is the default
selection and if a different port is to be used it must be set before
establishing a session by reading the configuration from a unit. Whilst
a session is established with a unit this menu can not be accessed.

Help

This menu permits selection of help information using the Contents
key. Warnings regarding use of the programmer software using the
Warnings key and version detail using the About key.

Port A and Port B Configuration

Data from these two user ports is multiplexed for transmission over the
air. Each port can be configured separately for the Character layer
(Data speed, number of data bits, number of stop hits, parity), Packet
layer and Handshaking (flow control). Port B must be enabled if
required by setting the check box at the top of its configuration section.

if Port B is off, the 16K memory is split equally between Port A Rx/Tx
buffers (ie: 8K & 8 K). If Port B is on, then the 16K is split equally

across Port A & B Rx/Tx buffers (ie: 4K, 4K, 4K & 4K).
The following description is common to both ports.
" Multipoint Repeater System
RF Parameiars ane not chanpad, please chack. .
(=
. o & Port A Configuration I Enanled Port B Configuration
d bl i ] Character Layer| -Packet Laye Handshaking Character Layer) ~Packet Laye Handshaking
g (i @ GE00,M,8,1 @ Standard * Mone & 9E00,MN,8,1 & Standard % Nohe
&  4800,M,8,1  MODBUS " Hardware © 4800,N,8.1  MODBUS " Hardware
' | Eustarm € HonfHoff | Clistamm | Eustorm = HonfHoff
NASTER REFEATER REWITES
FTT:Manbal  FIT:FromPonARTE  FTT:Mukan Doty IQEDD'N'8'1 Advanced I IQEDD'N'8'1 Advanced
ForA: 19200 NE 1 PortA: JBADONE 1 ForlA: 19200 NE 1
ReEID 3 TeED FapaatSheams | - 296 ReSID 4 TeEID 3
Ho Handehaking Ho Handehaking —ww
FordB:1020ONE 1 PortB: Disabied FordB:1020ONE 1 ﬂ
ReSiD 5 TeEO6 ReID b TEO A e
Ho Handehaking Cigrial Master Ho Handehaking
Hale : Requires FTT 0N
Colision Amidance  Repeater mustbe Ful Croiision Amdance
Digital Remote: Cuplesather Digital Rem
Cus poetor Bass
© Copyright 2002 Trio DataCom Pty. Ltd. Page 43



E Series Data Radio — User Manual

Character Layer

There are two standard formats and a custom format that can be
selected by checking the appropriate control button to the left of the
description. The standard formats are:

. 9600,N,8,1 (data speed = 9600 bps, no parity, 8 data hits, 1
stop hit)

. 4800,N,8,1 (data speed = 4800 bps, no parity, 8 data bits, 1
stop bit)

Anon-standard format can be selected via the Custom button that
displays a dialogue box to permit selection of data speed, parity,
number of data bits and stop hits. Once selected the OK button should
be used to complete the selection. The custom selection is also
displayed in the main window below the Custom button.

— 2 Port A Configuration El
Speed Q600 vI

Parity Mane x|
Data Bits |2 vI
Stop Bits 1 vI

Cancel

i

Packet Layer

There are two standard configurations and a custom configuration
which can be selected by checking the appropriate control button to the
left of the description. There are essentially two basic modes of
operation for the packet assembler and disassembler (PAD). The first
is where the PAD operates in a standard mode with data received at
the port being immediately sent over the radio channel. The second is
a store and forward or delayed mode where whole data packets are
received from the port before being sent over the radio channel. In both
cases data s sent over the radio channel in variable length frames and
delineation of these frames is dependent on the configuration selected
as well as the characteristics of the data stream received at the data
port.

The packet layer configuration options which can be selected are:
Standard (live framing)

With standard live framing data received from the host by the modem
isimmediately placed into a frame and transferred onto the radio
channel. This avoids placing “store and forward” delays in the data
transmission.

If a stream of characters is received by the modem, then several
characters at a time may be placed into the same frame. The number
of characters in the frame depends mainly on the respective baud
rates of the user port and the primary channel baud rate of the modem,
as well as the level of overheads experienced on the radio channel
and the user data stream.
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Part | - TVIEW+ Management Suite - Programmer

For example a constant stream of 300 baud user data placed onto a
9600 baud channel will result in 1 character per frame being
transmitted. If the user baud rate was lifted to 9600,N,8,1 with a
continuous data stream, then the frame size would settle to about 16
characters plus 32 overhead bits. If collision avoidance is enabled as
master the average frame size will increase to 32 characters plus
overhead bits.

The number of data bits associated with the user data stream will also
have an effect on the average size of a frame. Forinstance the
number of stop bits, and number of data bits per character.

The system designer must choose the best compromise of all the
above items to ensure the most efficient method of data transmission.

Note: The first character is always packetized and sent by itself
regardless of all the above variables.

Modbus

This selection configures the PAD driver with options automatically set
to implement the MODBUS protocol. eg: 5 mSec timer.

Custom

Other configurations of the PAD driver can be selected via the Custom
button which displays a dialogue box to permit selection of several
configuration options as follows:

SLIP / DIAGNOSTICS

Port A Packet Layer Configuration E2

" SLIP { Diagnostics
=D |
] -
" Custom Format

Custom Faormat—————

Character InputTimeriEl
Maximum Frame Sizeltl
= Ed Gharacter IEI

0K | Cancel |

SLIP is a well known protocol for transferring binary data
packets over a data link. Each data packet is delineated by
<FEND> characters, and a substitution mechanism exists that
allows these characters to be included in the data packet.
Appendix B describes the SLIP protocol which is used
extensively in UNIX(tm) based systems, and is closely
associated with TCP/IP networks.

The diagnostics controller package uses the SLIP protocol to
communicate between base station and remote modems.

DNP-3/1EC870

This selection configures the PAD driver to implement the DNP-3
Protocol and IEC870 Protocol.

Pull Down Menu Selection

The PAD driver can be configured for a number of vendor
specific protocols by selecting the desired option.
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Custom Format

This selection permits PAD driver to be configured in a variety of
ways and requires a greater understanding of the system design.

For the modem to successfully transmit its packets (or frames) of
data over the radio channel, it must be told on what basis to
delineate data packets received at the data port. Once the end of
a data packet has been received at the port the data frame is
closed and transmission over the radio channel commences.
Delineation of data packets can be configured to occur via any
combination of:

+  Apredefined minimum time delay between packets received
atthe port. Typically the time delay would reflect the absence
of a couple of characters in the data stream at the specified
user port baud rate.

*  Limiting the maximum number of characters which can be put
in the data frame sent over the radio channel.

* Receipt of a selected end of message (EOM) character at the
port. An ASCI carriage return (character 13) is often used for
this purpose.

As each data frame to be transmitted over the radio channel has
overhead data consisting of checksums and SID codes. The
system designer must determine the best compromise between
the ratio of overhead versus user data which depends on packet
size and user data packet transmission latency.

The fields which can be configured are:

+ Character Input timer: Set the input timer value in ms or enter
zeroto disable. Range 0 - 255.

*  Maximum Frame Size: Set the maximum number of
characters or enter zero to disable. Range 0 - 4095.

+ EOM Character: Select the check box to the left of the
description to enable and enter the EOM character as a
decimal value. Range 0 - 255.

© Copyright 2002 Trio DataCom Pty. Ltd.
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Handshaking

Ifthe standard PAD is selected (i.e. any settings apart from SLIP/
Diagnostics), then flow control can be either hardware handshaking,
XON/XOFF protocol or none.

The XON/XOFF flow control is not possible when using either the
SLIP/Diagnostics protocol.

The Handshaking section of the screen allows the selection of either of
the handshaking methods as well as allowing handshaking to be
disabled.

Details of the two handshaking methods are given below.
Hardware

The modem acts as Data Communications Equipment (DCE) and
supplies to the host controller the following interface signals:

Data Set Ready (DSR)
Data Carrier Detect ~ (DCD)
Clear To Send (CTS)

Receive Data Output  (RXD)

The host controller must act as Data Terminal Equipment (DTE) and
supplies to the modem the following interface signals :

Data Terminal Ready (DTR)
Request To Send (RTS)
TransmitDataInput ~ (TXD)

. DCD

DCD has several modes of operation. Itis set to TRUE when
data is being transferred from the modem to the host - RXD line
active. The signalis asserted approximately 500ms before the
start bit of the first character in the data stream and remains for
approximately 1 character after the last bit in the data stream. The
other modes of operation are dependent on the advanced
settings.

. DSR
DSRis permanently setto TRUE.
. CTS

The CTS is a signal from the modem to the host informing the
host that the modem is able to acceptincoming data on the TXD
line. It responds to the actions of the RTS line similar to the
operation of a “standard” line modem.

The CTS is FALSE if the RTS line is FALSE. Once the RTS line
is set to TRUE (signalling that the host wants to send some data
to the modem on the TXD line), then the CTS will be set TRUE
within 1ms, if the modem is capable of accepting more data.

The CTS line will be set to FALSE if the transmit buffer in the
modem exceeds 4075 bytes, or the number of queued frames
exceeds 29 to ensure that no overflow condition can occur.
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. RTS

The RTS line is used for two reasons. The firstis to assert the
CTSline inresponse to RTS. The RTS line can also be used to
key up the transmitter stage of the modem.

. DTR

The DTRline is used for flow control of data being sent from the
modem to the host controller. When the host is able to accept
data it sets this line to TRUE, and if data is available within the
modem, it will be sent to the host. If the host cannot accept any
more data, then it sets the DTR to FALSE, and the modem will
stop all transmissions to the host.

. Xon/Xoff

If the flow control mechanism is XON/XOFF then the modem
uses the standard ASCII control codes of DC1
{*Q=11(Hex)=17(Dec)} for XON and DC3
{*S=13(Hex)=19(Dec)} for XOFF. The DTR input line is totally
ignored.

NOTE: There is no substitution mechanism employed in the
XON/XOFF protocol, so care must be taken when transferring
binary data to ensure that invalid flow control characters are not
generated.

Advanced

This button provides access to the advanced features of the port
configuration. When selected a dialogue box appears which permits
selection of the source for the port DCD output signal.

— 2Port A DCD Function

" Disabled
{* RF Carrier Detect
C Diata Detest (A= R [ O o e

Disabled

This selection disables the DCD output on the port. This selection is
not permissible if hardware based flow control has been selected.

RF Carrier Detect

This selection causes DCD to be asserted at the onset of a received
RF signal being detected. This will generally occur several
milliseconds before data is transmitted from the port.

Data Detect (RS485 Flow Control)

This selection causes DCD to be asserted when data is about to be
transmitted from the port. This option is not available if handshaking is
setto “None” or “Xon/Xoff".
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RF Parameters

This section of the main window permits adjustment of transmitter and
receiver, radio channel modulation scheme, frequency trim and
advanced features.

RF Parameters
—Transmittet Tu/Rs Trim
Frequency PuwerAdjustl Adjust |
[161 525 wHzpo dBm (e Hz
~Receiver
Frequency MuteAdjust' Advancedl
[452 025 MHz[108  dBm
~Mlodulation
=elect |

|na

Transmitter

The transmitter can be configured for transmit frequency and power
level.

Frequency

The required transmit frequency in MHz can be entered in the display
field. The programmer checks that the selected frequency isin the
range for the particular model of radio and provides warnings if not.

Power Adjust

The currently selected transmit power is displayed below the button in
dBm. The power level can be adjusted by selecting this button which
displays a dialogue box. The up/down keys, or a typed in value, can
be used to select the required power level in dBm steps. There are
two methods for setting the power.

- 25et Tx Power
Tx Power

B =dam
Ok |

Testvith eter: |

© Copyright 2002 Trio DataCom Pty. Ltd.



E Series Data Radio — User Manual

. Using Factory Calibration

To use the factory calibration of the radio the desired power is set
immediately using the OK button in the dialogue box. This
method permits the transmit power to be set without energising
the transmitter. Note that although the transmit power has been
adjusted it must be written to NVRAM using the modem “Write”
function to ensure itis retained after a power on reset.

. Using a Power Meter

To overcome manufacturing variations in the power setting a
more accurate setting of power can be achieved by the selecting
the “Test With Meter” button in the dialogue box. This displays
another dialogue box warning the user that the transmitter is about
to be energised and that the power meter used should be able to
handle atleast 10 Watts from the modem.

Selecting OK in this warning dialogue box will energise the
transmitter which will also be indicated by the red transmit LED
on the unit. The power is adjusted using the up/down keys until
the required power level is obtained. Selecting OK will retain the
power setting and turn the transmitter off. Note that although the
transmit power has been adjusted it must be written to NVRAM
using the modem “Write” function to ensure it is retained after the
modem is rebooted.

Selecting “stop test” will stop and leave you in power adjust
box. “Cancel” will stop test and take you back to the main
window.

Receiver

The receiver can be configured for receive frequency and mute level.
Frequency

The required receive frequency in MHz can be entered in the display
field. The programmer checks that the selected frequency is inthe
range for the particular model of radio and provides warnings if not.

Mute Adjust

The currently selected mute level is displayed in the main window
below the button in dBm. The mute level can be adjusted by selecting
this button which displays a dialogue box. The up/down keys, or a
typed in value, can be used to select the required mute levelin dBm
steps. Whilst a session is in progress with a unit the mute level
adjustment s live. Selecting OK will retain the mute level setting. Note
that although the mute level has been adjusted it must be written to
NVRAM using the modem “Write” function to ensure it is retained after
the modem is rebooted.

- 2Rx Mute Adjust E

Rx Mute Adjust

Fro7 = dBrm

0]78 | Cancel |
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Whilst the modem is capable of receiving extremely weak radio
signals, and successfully extracting the data content from the
waveforms the mute level should be set to assist the modem in
filtering out unwanted signals. Unwanted signals can be the result of
background noise or interference. The mute level should be setata
level above these unwanted signals and at a level low enough to
detect the wanted signal. Detection of a received signal above the
mute level is indicated by the “RxSig” LED on the unit.

Setting of a correct mute level at a base station is critical if collision
avoidance is operational in a point to multipoint system. In this situation
detection of “noise” instead of a valid transmission from the remote
modems will effectively “lock out” all of the remote units from
accessing and using the channel.

Due to normal manufacturing variations the actual mute level may
vary by several dBm to that selected. If a more accurate adjustment
is required an unmodulated signal of the correct frequency and desired
threshold level can be applied to the radio modem’s antenna connector.

Modulation

The radio modem utilises a DSP to control the modulation of transmit
signals and de-modulation of received signals. This provides greater
flexibility in the ability of the radio modem to support new modulation
schemes whilst maintaining compatibility with existing modulation
schemes.

The currently selected modulation scheme is displayed in the main
window below the select button. The modulation scheme can be
adjusted by selecting this button which displays a dialogue box. The
desired modulation scheme can then be selected from the pull-down
menu in the dialogue box and retained using the OK button.

In the case of 12.5kHz channel radio modems the presently supported

- AModulation Selection x|
IQEDD 12 8kHz ACA E-Series 'I

Data Speed [ag00

Channel Bandwidth |1 1.5kHz

Country of Approval IACA

Modulation Type |E-Senes

Cancel |

modulation schemes include:

. 9600 12.5kHz ACA E Series. This is a new 9600bps
modulation scheme available in E Series products which
supports a significantly reduced delay between detection of a
valid RF carrier signal and demodulation of user data.

. 4800 12.5kHz ACA D Series. This is a current 4800bps
modulation scheme used in the D Series products to provide
backward compatibility.
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In the case of 25kHz channel radio modems the presently supported
modulation schemes include:

. 19200 25kHz ACA E Series. This is a new 19200bps
modulation scheme available in E-Series products which
supports a significantly reduced delay between detection of a
valid RF carrier signal and demodulation of user data.

. 9600 25kHz ACA D Series. This is a current 9600bps
modulation scheme used in the D Series products to provide
backward compatibility.

Tx/Rx (Frequency) Trim

The currently selected frequency trim, which is common to both
transmitter and receiver, is displayed in the main window below the
button in Hz. The frequency trim can be adjusted live by selecting this
button which displays a dialogue box. The up/down keys can be used
to select the required frequency offset in steps pre-determined by the
radio modem. Selecting OK will retain the frequency trim setting. Note
that although the frequency trim has been adjusted it must be written to
NVRAM using the modem “Write” function to ensure itis retained after
the modem is rebooted.

- AFrequency Trim x|

Frequency Trim

[o “ hz

Confirm Actual Tx freguency
with RF test equipment

0] | Cancel |

This facility permits correction for drifts in the frequency reference
caused by component ageing. For example, a standard crystal may
vary in fundamental frequency operation over 1 year by one part per
million. An adjustment range of + 10ppm, displayed in Hz, has been
allowed for and if this is insufficient the unit should be returned to the
dealer/factory for re-calibration.

Advanced

This button permits setting of advanced features. When selected a
dialogue box appears which permits configuration of the type of
received data clock alignment method.

Advanced RF Parameters
[ Receiver Full Duplex

Cancel |
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In the case of full duplex units the receiver is always active and is not
interrupted by transmissions from the unit as would be the case for half
duplex units. In this situation it is not necessary, or desirable in the
case of a base station, for the recovered data clock alignment to be
remembered between bursts of received signals. In this situation the
“Receiver Full Duplex” check box to the left should be selected.

NOTE: For half duplex units the “Receiver Full Duplex” check box
should not be set.

System Parameters

This section of the main window configures the PTT control, collision
avoidance, stream setup for routing of data, advanced features and
provides unit information.

PTT (Press To Talk) Control

RF transmission can be configured to occur permanently,
automatically on data received at Port A or Port B, or RTS being
asserted on Port A or Port B. APTT timeout facility can be configured
to limit the period for which the transmitter is enabled. Each option is
selected by setting the control to the left of the description on the main
window. When PTT is active the “Tx" LED on the unitis illuminated
and RF power is being fed to the antenna.

Permanent Tx

This will cause the transmitter to be permanently enabled (keyed) and
displays another dialogue box warning the user that the transmitter will
be energised immediately after the configuration is written to the unit.
Selecting OK confirms this setting. The other PTT selections are
disabled when this option is selected.

NOTE: This option is only available for half duplex units when being
programmed locally.

Auto On Data

This will cause the transmitter to be enabled (keyed) automatically on
datareceived at Port A or Port B and included in a complete frame for
transmission over the radio channel. The maximum period for which
the transmitter will be enabled is limited by the PTT timeout setting.

From Port A RTS

This will cause the transmitter to be enabled (keyed) on Port ARTS
being asserted. The maximum period for which the transmitter will be
enabled is limited by the PTT timeout setting. Applications which rely
on establishing a link ahead of data being transferred require this
method of activation.

From Port B RTS

This will cause the transmitter to be enabled (keyed) on Port BRTS
being asserted. The maximum period for which the transmitter will be
enabled is limited by the PTT timeout setting. Applications which rely
on establishing a link ahead of data being transferred require this
method of activation.
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PTT Timeout User Port
The PTT timeout facility is used to disable the transmitter if it exceeds This option is selected by clicking on the User Port button and filling in
the designated time. The timeout value can range from 1 to 255 the RXSID and TXSID fields to the right.

nds and the facility is disabl in ro value. . )
seconds and the facility is disabled by setting a zero value In the User Port mode (Referred to in the previous programmer as

The timeout value chosen for this should be set according to system MUX/DEMUX mode) all SID code operations are performed
requirements which may include: transparently to the user. Data placed into a user port which has been
assigned a specified SID code, will only be received by a modem at
the other end of the radio link that has a user port assigned with the
same SID code.

. Prevention of a remote unit remaining keyed up and locking out
all other remote units in a point to multipoint system.

. Limiting the period a remote unit remains keyed up to prevent

o . In this way, Port “A” and Port “B” can be assigned different SID
battery drain in a low power application.

codes, thereby separating the data streams.
NOTE: Ifa PTT timeout occurs before completion of a data

. . Two SID codes values are available for each user port RXSID and
transmission data will be lost.

TXSID. The RXSID codes apply to the data being received by the
modem, and the TXSID codes apply to the data being transmitted by
the modem. This allows for different transmit and receive codes if
This button brings up a dialogue box to permit editing of Stream required, but generally they would be both the same.

IDentifier (SID) codes which are used by the modem as the
addressing mechanism for data stream routing. A SID code can be
placed at the start of each data frame asiitis sent over the radio
channel. The receiving modems use this code to determine how to
route the data message. The modem supports simultaneous operation
of both Port “A” and Port “B” over the one radio link, along with the
inclusion of a diagnostics data stream. If the diagnostics facility is installed in the modem, then it too has a pair
SID codes. The diagnostics data simply uses a different data stream
or streams to the user data, but is processed internally by the modem.
If access to the diagnostics facility is required, similar to when the
diagnostics utility is used with the modem, then the data port

Stream Setup

Asituation where Tx and Rx SID codes may be differentisina
repeater configuration. In this type of application all data messages
sentto the repeater will be “repeated”. Thus by having different Tx
and Rx codes a control unit will not “hear” its own transmission and
remotes will not hear the reply from any other remote.

Each portis independant and fully supports one of four options which
can be chosen as described below. Note that the port B parameters
are greyed out when port B is not enabled.

The following diagram illustrates the structure of the stream routing concerned and the diagnostics stream, must have the same SID
function for each data port. codes assigned to them. Alternatively the System port can be used,
- — which is 19.2K, Slip.
[PontA (Previously TXSID was referred to as SIDA2 or SIDB2 and RXSID
& UserPort Ry SID was referred to as SIDA1 or SIDB1 for ports A and B respectively).
" Trunk Streams |1— Trunk Streams
" Repeat Streams T« 5ID
 Translate Streams " Inthe Trunk Streams mode, data that is inputted into the modem for
ot transmission must have a SID code appended to the start of the data
packet by the user. The modem does not do it as in the User Port
& User Port Ry SID mode of operation. When a data packet is received by the modem, it
 Trunk Streams . is passed through a SID code filter which is bounded by a lower and
' Repeat Streams T« 51D upper limit of SID codes. The SID code is not stripped off from the
" Translate Streams [« user data.
~Diagnastic Stream For instance the lower bound is 03 and the upper bound is 07. Ifa
Fromstreamfy  ToSteamfy message is received with a SID code of 02 appended it would not be
[" Repeat Diagnostics Messages passed to the user. If a message is received with a SID code of 04
- - then itis passed to the user, with 04 at the start of the frame.
QK | ¢ Cancel

The SID codes can range from 0 to 255, and physically consist of the
byte value of the code i.e. a code of 156 is equivalent to “10011100”

Stream Router binary.

Repesat, Translate @
Port Data In >
! SID Adder/
SID '\;\A._’ Translator > TxDaaOut
Rx Dataln » Filter i
)
' » Port DataOut

User, Trunk
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To select the Trunk Streams option click on the Trunk Streams button
of the port to be used and fill in the fields to the right. The “From” field
is for the lower SID code limit and the “To" field for the upper SID code
fimit.

NOTE: When using Trunk Streams an unambiguous packet
delineation scheme (eg. SLIP) should be used so that the SID code in
the user data can be decoded correctly.

Repeat Streams

The modem is capable of operating in a repeater mode. Each user
port can be configured as a separate repeater. The associated user
ports are effectively disconnected from the “outside world” when in
repeater mode. Data received from the radio channel is passed
directly to the transmitter, and placed back onto the radio channel.

The repeater must receive a complete frame of data before it is
retransmitted. In some systems this store and forward delay may be
significant, and careful selection of maximum frame sizes configured at
the source unit must be considered to minimise the delay.

To enable the mode for the port click the Repeat Streams button and
select the range of SID codes on frames to be repeated.

Translate Streams

This is essentially a hybrid of the User Port and Repeat Streams
functions available on a port. Whereas the latter repeats a range of
streams, this function instead translates one stream to another, by
demultiplexing one stream (defined by Rx SID), and re-transmitting it
with a new stream address (defined by Tx SID).

NOTE: Data is not presented to the user ports.
Diagnostics Processor

The Diagnostics Processor uses several streams defined by the range
of SID codes. The diagnostics commands received on each stream
are sent back over the same stream. The Diagnostics Processor is an
option which must be enabled before this section of the menu will
become active.

Diagnostics Repeat

This option can be toggled on and off simply by clicking the
button.

Some applications will require that the master unitin a point to
multipoint system to repeat diagnostics frames only (i.e. the
master modem is not set up as a repeater).

This will be the case when the system diagnostics controller is
connected to a remote unitin the system, and it polls the system
population from this point. The master unit must retransmit any
diagnostic frames that are not addressed to itself onto the
remainder of the population.
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Advanced

This button permits setting of advanced system parameter features.
This presently includes enabling the diagnostics facility within the unit.
Once enabled the diagnostics utility can be used to monitor the
performance of the unit.

Advanced System Parameters B4

Enable Diagnostics

Cancel |

The Enable Diagnostics button should be selected and the 8 character
diagnostics key code entered prior to selecting OK. If the key code is
accepted or has been previously entered the Enable Diagnostics
button will be greyed out. Contact your supplier for Key Code
purchase.

Collision Avoidance

In a point to multipoint system the master unit (usually a base station)
can transmit at any time and the remotes will all receive the broadcast
signal. However, if more than one remote unit transmits at a time,
then a collision will occur during the multiple transmissions, resulting in
aloss of data from one or more units.

Two collision avoidance mechanisms have been included in the
modem. The standard (Digital) method utilises a signalling channel
which is embedded in overhead data transmitted over the radio
channel. The second method utilises detection of a carrier signal to
postpone transmission of data. Both methods require configuration of
several options for successful operation.

The desired option for collision avoidance is selected by checking the
control button to the left of the description on the main window.

None

When selected this turns off all collision avoidance mechanisms. This
should only be used in point to point applications.

Digital

Thisis the standard method of collision avoidance and utilises a
channel busy indication bit in the signalling channel transmitted to all
remotes for control. When selected a dialogue box appears and
several options must be configured:

- 2 Collizsion Avoidance

hMode Backoff Method

" Master ' Retry after Tx attempt

0 F " Delay before Tx attempt
Backoff Timing
Max. Slotis) Ha—sluts
Time Per Slotl4 ms
Ok Cancel
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Mode - “Master” or “Remote”. When the master unit receives
avalid transmission from a remote unit it sets the channel busy
indication bit. This busy bitis interpreted by the other remotes to

Part | - TVIEW+ Management Suite - Programmer

Mode - “Master” or “Remote”. When the master unit receives
avalid transmission from a remote unit it transmits a carrier
signal to indicate busy. Of course the master will also initiate a

not transmit. Once the transmission from the first remote ends
the master unit resets the busy bit to indicate the channelis
now clear to transmit on. The master unit, which is normally a
base station, takes about 5ms to detect a transmission from a
remote unitand set the channel busy indication bit on the radio
channel. During this period collision of remote transmissions
can still occur and is unavoidable. NOTE: The master can
only be a full duplex unit.

. Backoff Method — “Retry after Tx Attempt” or “Delay before Tx
Attempt”. The method chosen is system dependent and can
only be configured if the mode is “remote”. The former is best
used when data responses from remotes are largely
asynchronous. The latter is best used when this is not the
case.

. Backoff Timing — “Maximum Slots”, “Time per Slot”. This can
only be configured if the mode is “remote”. When aremote is
ready to transmit data but it finds the busy bit from the master
set it holds back its transmission for a random “backoff” time
after which it tries to transmit data again. This ensures that
modems waiting to be allowed to transmit do not re-attempt to
do so at the same time. The “Maximum Slots” (1 to 16) and
the “Time per Slot” (1 to 255ms) are used to calculate the
backoff time by multiplying the slot time by a random number
between 1 and the maximum slot number. For example if the
time per slotis 30ms and the maximum slots is 4, the random
backoff times can be 30, 60, 90 or 120ms.

As the channel busy indication bit is critical for reliable operation default
interpretation of this bitis defined in the remote units. If the master
modem stops transmission (or has not yet started) the remote will
interpret that the channel is busy and will not transmit until the master
comes online.

Carrier Detect

This method of collision avoidance utilises a carrier transmitted to all
remotes to indicate that the radio channel is busy. When selected a
dialogue box appears and several options must be configured:

- 2 Collizion Avoidance
Backoff Method

& Retry after Tx atternpt

i~ Delay hefore Tx attempt

~Backof Timing

Max Slot(s) 16
Time Per Slot)4 ms

slots

Ok | Cancel |
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transmission if it has data to send. The transmitted carrier is
interpreted by the other remotes to not transmit. Once the
transmission from the first remote ends the master unit stops
transmission to indicate the channelis now clear to transmit on.
The master unit, which is normally a base station, takes about
5ms to detect a transmission from a remote unit and transmit a
carrier signal. During this period collision of remote
transmissions can still occur and is unavoidable.

NOTE: The master can only be a full duplex unit and cannot be
permanently transmitting. For half duplex and simplex systems
all units should be set as “Remote” (no Master).

. Backoff Timing — “Maximum Slots”, “Time per Slot". This can
only be configured if the mode is “remote”. When a remote is
ready to transmit data but it detects a carrier signal from the
master set it holds back its transmission for a random “backoff”
time after which it tries to transmit data again. This ensures that
modems waiting to be allowed to transmit do not re-attempt to
do so at the same time. The “Maximum Slots” (1 to 16) and
the “Time per Slot” (1 to 255ms) are used to calculate the
backoff time by multiplying the slot time by a random number
between 1 and the maximum slot number. For example if the
time per slot is 30ms and the maximum slots is 4, the random
backoff times can be 30, 60, 90 or 120ms.

Unit Information

_ 2 TVIEW+ Management Suite - Configuration Programmer

File  Modem Seilings Help

= | =
Cpen Save

Port A Configuration

i

Hld B a|le
Read i| _ Wizard Wirite Print Cancel

[# Enabled

Character Layer  Packet Layer—| ~Handshaking— | ~Character Layer Facket Layet—| ~Handshaking —
& 9600 8,1 © Standard @ None & a600MN8,1 @ Standard & None

£ 4800,M,81 £ MODBUS | € Hardware £ 4800,4,8,1 £ MODBUS || Hardware
© custom| ||& custom| | © aniof £ Custom © custom| | € Honoft
Ja600,n,8.1 Advancad | | [PEOOMET Advanced

Port B Configuration

RF Parameters

System Parameters

rTransmitter—————————— "T%/Rx Trim | -PTT Control Collision
Frequency Power Adjust Adjust  Permanent Tx @ None
1615 MHz[37 dBr [0 Hz || |® AutaonData £ Digital
[~ From Port ARTS i Cartier Detect
rReceiver————————————————
[¥ FromPort BRTS | Eyciter Information
Frequency Mute Adjust Advanced PTT Timeout [ Sec
fiadio Model  EE450
4520 wrzfT10 aBm RadioType 51402
~ ) Diags Installed Yes
e laon Stream Setup Serial Humber 020037
Select Firmware Pack R1.1.2
Advanced
[19200 28kHz ACA E-Series L Dewils |
Messages
Status UnitID  Mode

|Ready

[o20037  [Local  [7

The information displayed is intended to assist the user to identify the
radio modem as well as support should their services be needed.

Radio Model refers to the type of unit. The ER450 is a remote
unit and the EE450 is a exciter inside a base station unit.

Radio Type refers to the frequency band supported by the radio
as well as the channel bandwidth. For example 51A02 is a type
51 band with a 25kHz channel.
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Diags Installed is set to yes or no depending on whether the
diagnostics key has been setin the unit.

Serial Number is unique to each unit and is set within the unit at
time of production as well as included on the label fixed to the
unit.

Firmware Pack refers to the firmware package version installed
inthe radio. There are several components associated with
microcontroller and DSP firmware installed and a single version
number is used to identify them.

_ 2 Unit D etails
Controller Revision 411
DSP Code Rew 111
Processor Board ID rm020037-Exd50-00-100-E6-0062
RF DeckID 20037-EE450-51A02-200-D5-0062
Production Build Code 0062
Hardware Full Duplex
Unit Type Base Station

Base Station Information

Serial Mumber 20052

Firnare Pack R1.1.0

Controller Revision 1.0.0

Unit Information - Details

More detailed information is also available to assist in identifying
components installed in the unit (remote, base station or hot standby).

The additional information provided is:

. Controller Rev refers to the microcontroller firmware component
version for the radio.

. DSP Code Rev refers to the DSP firmware component
version for the radio.

. Processor Board ID refers to the processor board identification
number and hardware revision information for the radio.

. RF Deck ID refers to the RF deck board identification number
and hardware revision information inside the radio.

. Production Build Code refers to the automated production test
and calibration sequence used during manufacture of the radio.

. Hardware indicates whether the radio is half or full duplex.

. Unit Type indicates whether the unitis recognised as a remote
or base station.

Inthe case of a base station unit the following additional information is
provided:

. Base Firmware Pack refers to the firmware package version
installed in the base station (front panel) controller which is
separate to the radio installed. There are several components
associated with this firmware package and a single version
number is used to identify them.

. Base Controller Rev refers to the microcontroller firmware
component version for the base station.
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Messages

The message window provides a log of error messages occurring
during use of the programmer utility. Several error messages may
occur as aresult of a selection.

Status Bar

The status baris located at the bottom of the main window and
provides information regarding communication actions occurring with
the radio data modem.

Additional fields located on the status bar include:

. Unit ID refers to the identification label used by the diagnostics
utility. This is currently the same as the unit's serial number.

. Mode refers to the type of session established. It can be a File,
Local indicating a local port connection to the unit or Remote
indicating communications is via a radio channel.

. Rotating bar progress indicator showing data is being
transferred to or received from a unit.
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Part J - TVIEW+ Management Suite -
Remote Diagnostics & Network Controller

Introduction

This section covers the operation of the Remote Diagnostic and
Network Management Controller Software Version 3.7.X or greater.

Overview

The Diagnostic Controller is a Windows© based program, that can be
run on a standard desktop or laptop PC.

The software runs in the 32 bit Windows environment and offers many
options and configurations which are easily accessible via pop-up
windows. These include group or timed polling, remote switching of
duplicated base stations, viewing of databases, logging and trending of
real time parameters, etc.

The Diagnostic Controller can be installed to run as a stand-alone
package, or as part of the TView+ Management Suite.

Itis for use in conjunction with the D & E Series of data radio modems
and can be used for simple point-to-point links, or for more complex
point-to-multipoint and multilayer link systems.

The diagnostic facilities allow retrieval of packet statistics from each
radio modem. These statistics are used to calculate Packet and Bit
Error Rates, a units’ condition/health, network efficiency and
bandwidth utilisation.

The use of the diagnostics facilities provided by the controller gives the
radio modem system designer and operator a powerful tool for both the
maintenance and continuing reliability of their system.

The general operating parameters that can be obtained from remote
modem units are:-

. Last RSSI level.

. Last transmitted power level.

. Receive frequency offset.
. Power supply voltage level.
. Currentinternal temperature.

These are displayed on the controllers screen in a “quick read” format
of bar graphs, as well as detailed response listings.

For the E Series radio modems to operate with the diagnostic
controller, they must be factory preset to include the diagnostics
response facilities or installed at a later stage (in the field) via the
programmer. Contact you supply for details.

The diagnostics data stream operates “alongside” the main user data
stream. No interference between the two streams occurs, so as far
as the primary user of the data system is concerned, the diagnostics
data does not exist.

© Copyright 2002 Trio DataCom Pty. Ltd.

Features

. 32 Bit Windows Based User Software.
. Full graphical presentation.

. Full SCADA style features such as database, trending,
networking, etc.

. Able to interrogate and display important operating parameters
of each radio modem.

. Provides performance data of any unit - good frames received,
bad frames received, packet error rate, transmitted packet
sizes, channel usage, etc.

. Provides statistical Packet Error Rate (PER) performance
calculations for any unit.

. Provides powerful network tools such as channel occupancy
statistics, average received transmission duration, etc.

. Can be set to background poll radio system for continuous
system monitoring and logging.

. Provides full time/date stamped Status and Alarm logging/
reporting. Arelational database is created and managed using
Microsoft Jet database engine Ver3.5. The database file, which
isan “.mdb" file, can be accessed with external programs
such as Microsoft Access.

System Description

General

The diagnostics process is based on a series of polls being transmitted
to the remote modem units with each modem having its own unique
assigned address which is factory preset.

When a diagnostic poll is received by a modem it checks to see if it is
addressed toitself, and if so, it responds with its diagnostic data back
to the controller. Ifitis not addressed to the modem, the modem
simply “passes the message on”, and does not respond to the
controller.

In a multilayer system, several “pass on’s” may occur before the
destination modem s reached.

The modem’s diagnostic response message is addressed to the
controller, and as each modem in the “chain” decodes this message it
will “pass it back”, eventually the message reaches the controller for
processing.

The controller software provides a database to hold the modem units
associated data (i.e. Serial number, assigned name, location, alarm
limits, SID code address, base station pairing information, status poll
response data, alarms, etc).

The units’ address is the serial number of the unit which is factory
preset. The name is any mnemonic that the user wishes to attach to
the modem. This name is then used to address the unit for access to
diagnostic facilities.
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The responses from the modem have boundary limits placed on them.
If aresponse is outside these limits then an alarm is raised. For
instance, the DC supply volts can have a lower limit of 12V, and an
upper limit of 16V. Should a response to a poll received show that the
DCvoltsis at 11V, then an alarm is reported.

A unit can be excluded from a poll sequence by removing it from the
poll group.

Intensive polling of a single unitis possible using the Individual polling
facility.

Apoll“run” can be set up. Atime can be designated for the controller
to poll each of the modems in the system. This may be useful for
systems that have a low traffic period where diagnostics can be
“slotted in”, thereby spreading the data throughput of the system more
efficiently.

The screeniis divided into three main scrolling sections - Status Polls,
Alarms and Base Station Activities. The status poll section displays
current poll activity while the alarm section displays any polls alarms
which have been reported. The Base Station activity section displays
any changeovers that have occurred to Hot Standby Base Units - if
no Hot Standby Base Stations are employed within the system, this
section will remain blank.

If base stations are employed in the system, then the two exciter units
contained in one base unit can be paired together. The exciters
operate in a mutually exclusive environmenti.e. only one is active at
atime. When the exciters are to be polled, only the active one will be
senta poll.

The base exciters can be toggled, so as the other exciter unitin the
base can be polled if required.

Arelational database is created and managed using Microsoft Jet
database engine Ver3.5. The database file, which is an “.mdb” file,
can be accessed with external programs such as Microsoft Access.
All polls and alarms are time and date stamped and saved to the
database. All database entries can be sorted and printed.

For some multilayer systems, Stream Identifier (SID) Codes may
have to be added to the diagnostic data packets. Each modem can be
assigned a SID address (the default is 00) and the SID code feature
enabled.

Refer to Appendix A “Technical Notes” for further details of SID code
addressing.

The diagnostic core of each radio (Firmware Version 2.4.0 and above)
stores packet statistics for later retrieval. The Diagnostic controller
software uses these statistics to calculate packet and bit error rates,
network efficiency, bandwidth utilisation, and radio link integrity. These
network analysis features are an invaluable tool for larger networks.

Inthe transmit direction, each radio modem can report the number of:-
. data bytes transmitted (TxByteCnt).

. frames transmitted (TxFrameCnt).
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With these counters one can then calculate average frame size,
average frame rate and channel utilisation.

Inthe receive direction, each radio modem can report the:-

. Data bytes received (GoodByteCnt).

. Good frames received (GoodFrameCnt).

. Bad frames received (BadFramCnt).

. Total time the radio has received signal (RSSlgoodTicker).
. Lost synchronization count (LostSynchCnt).

. Lost RSSI count (LostRSSICnt).

These counters can be used to calculate average frame size, average
frame rate, channel occupancy, channel utilisation and link integrity.

Radio modems with Firmware Revisions 2.4.x and above have the
advanced statistical counters as noted above. Firmware revisions
below this (i.e. 2.3.x) only have Good Frame count, Bad Frame
count, Lost RSSI count and Lost Synch Count available. The
diagnostic controller will detect which firmware the radio has, and only
report the available counters.

All'these features combine to provide a powerful tool for the system
operator.

Modem Connection

The diagnostics controller normally connects viaa COM port on the
controller PC and the “System Port” on the radio modem (Port “A &
B” can be used if required).

NOTE: The controller can connect to any port of any data radio
modem within the system as long as the data radio port s configured
accordingly. When “Settings” is selected, the controller will interogate
the computers coms ports and display the available ports. Possible
valid com ports are 1-16 or “None”. Choose the desired port. None
allows you to free the com port for use with other programs without
exiting the diagnostic.

The modem port must have its SID codes enabled, and have the SID
code set to the system diags SID (normally this is set to “00”).

The data format used is the SLIP protocol, running at 9600 baud, No
parity, 8 data bits and 1 stop bit. Appendix B “SLIP Protocol”
contains a detailed definition of the SLIP Protocol.

COM1 of the controller PC is to be directly connected to the 9 way D-
Min of the modem using a 3 wire interface (see drawing below).
Should the PC have a 25 way connector, then the standard RS232,
25 way to 9 way conversion should be used.

4% Controller Settings E3
Palling rt ications Port

Controller Address: | 0 Com Poit: |Com 1 2
Enable Trunk
Speed: 19200 bps ~

~ Stream Connection.
~Alert Tones

[V Auto Logging ON_
[¥ Status Poll Alarm

TxPWR Display Units
’7 IdEm 0 dBm = 1mw| = ¥ Switch Base Alert

[ i |
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Operating Instructions

General

When the Diagnostic controller starts, a presentation screen is
displayed which will then lead you into the main diagnostics screen.
This is where all the major functions of the controller are accessed.

The main screen presents the operator with the typical Windows pull
down type menu bars - “File”, “Settings”, etc. Icons of the most
commonly used selections are also provided across the top of the
screen.

This screenis divided into 3 main sections:-
1L Status Polls screen which displays all poll results obtained.
2. Alarms screen which displays any alarms that occur.

3. Base Station Activity screen which displays any
changeovers that occur with Hot Standby Base Stations within
the system.

The line above Status Polls is a “Processing Status Bar”. It will
display messages about errors, warnings and poll processing.

The bottom row of the screen also displays a summary of the
configured parameters such as which com port is being used, whether
SID codes are on or off, whether polling is enabled or disabled, current
database path and file name, etc.

[59 TView Diagnostics [_[C=]
Fis Seiings Foling Datalogging Tooks Mstworking About

"] | {5 )
=] G0 &= e hle] Slald) % A
[
~Status Polls

Uit hame [ Temp (oC) | FnSia [dBm] | TxPw(dBm) [ vohs (V) [ FreqEn(Hz) [ Time [
~Alarms

Uit Name | Temp [ RxSig | TwPwi(dBm) [ Vols | FreqEn [  Other [ Time

~Base Station activity
Unit Marne | Message | Tirne |

Cam 1 |SIDs ON | Poling OFF | Status Log OFF | Alsim Log OFF
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Menu Selection

File Menu

To utilise the Remote Diagnostics facilities, a database must be created
which includes the individual serial numbers, alarm parameters and
various other parameters of each unit.

The file menu allows the operator to create a New database, Open an
existing database, Add/Edit/Delete a database or View an existing
database. All such database tools utilise standard Windows type
formats for file selections as shown.

Loak in IaSGmp\es j ﬁl
] TC-LINK.
. mple.prh

File name: ITV\ew+ Sample.pin Open I
Files of type: IDataBase Files [*.pm) j Cancel

™ Dpen as read-only
A

File - Add/Edit/Delete

After creating a New database or Opening an existing database, the
Add/Edit/Delete menu can be accessed.

D C:ATView+\TViewDiagnostics\S amples\TView+ Sample.mdb

’—Selected Unit

S Add New | Delete
- IDENTITY Apply Changes

| Unit Name  [Wame 361 Save and Exit |
| Location  |[Location 361

Exit Without Saving
I Unit Serial No. |2003T Poll Response Timeout
SID Code |0 [E Series 7| { | 3 Secundl:]—‘
~ALARMS LIMITS

‘ Remote Modem defaults |~ ﬂl M

Temp [oC) RxSig [dBm] TxPWR [mw) DCVYolts [V] AFC Freq [Hz]
[Figh:[e5 = | [High:[-a0 =] | [Wigh:[ 32 =] | [Wigh: 155 =] | [High: 3000 =]
[Low:T-10 = | [Low: [-105 2| | [Low: [ 27 =) | [Tow: [115 =) | [Low:[-3000 =]

~Hot Standby Base Pairing
| Paired Exciter ~ [<MNONE> =

i Nare 36

Selected Unit

Selected unitis a pull down selection box, for selecting a unit to view
or edit.

The bottom line is a “Processing Status Bar”. It will display
messages about errors, warnings and poll processing.
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Unit Name and Location
Unit name is required and must be unique(max. 20 character).

Location allows the user to enter descriptions of sites and their
locations (optional, (max. 20 character).

Unit Serial Number

Is the factory preset unique serial number of the unit. Thisis obtained
from the label located on the unit or read from the unit using the
Programmer. On base stations the exciter serial numbers must be
read from the lid label or electronically with the programmer.

SID Code (Diagnostic Stream Identifier)

Isthe SID code address number being used by the unit for the
diagnostics stream. Thisis normally setto 0. Check the radio units
programmed configuration for confirmation and or system configuration.

Unit Series
Default to “E Series”, option on pull down box to select “ D Series”
Poll Response Timeout

Is the time in seconds the Diagnostic controller will wait for a response
from the remote unit. When a time out occurs, the controller will retry.
If three poll attempts fail then the poll request is terminated, and a No
Acknowledge (No Ack) message will appear in the alarms window.
One second is usually more than enough “wait” time. In a multilayer
system, longer response times may be necessary.

Alarm Limits

Allows the user to set thresholds for each unit which, when exceeded,
will report an alarm. Default settings are provided for remote devices
and base stations. These are selected by clicking on the appropriate
buttons presented.

Ifthe controller receives a status poll parameter result which is outside
any of the threshold settings, it willimmediately retry, in case it was
an erroneous measurement. Ifthe next received poll result is still
outside the threshold, the retries will continue until it has received a
status poll within the threshold settings, or three status polls. If three
polls outside the required threshold are received, the average of these
polls is displayed in the status poll window and the offending
parameter(s) appear as alarms in the Alarms window.

Defaults drop down box

Choose either “Remote Modem Defaults” or “Base Modem Defaults”
from the drop down list. Click “Apply” to set the alarm limits to the
selected defaults. Click “Save” to save custom default values.
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Hot Standby Base Pairing

Is used when a Hot Standby Base is employed within the system.
The two exciters contained in each base unit need to be “paired”
together. Since only one of the exciter-modems can be active (on-
line) at any time, only one can answer a poll. Thus the two should be
paired together so they are treated as mutually exclusive.

This selection allows the user to pair the two radio modems, by
selecting the other exciter with which the currently selected exciter is
to be paired with. The two units must of course exist in the database
as independent serial numbers before they can be paired.

Add New Button

Click this button to add a new radio modem to the database. The
Selected Unit, Name, Location, Unit Serial numbers and Hot Standby
Base Pairing fields will be cleared, ready for the entry of a new unit.
After filling in the details click the “Apply” button to complete entry.

Apply Button

Applies changes to selected units or complete the “add new” radios to
the data base. Additions and changes made on the screen do not result
in changes to the database unless this button is activated. This must
be done before selecting a new serial number/unit. Note that the newly
changed database will not be saved to disk until the Save and Exit
button is activated.

Delete Button

Allows deletion of units from the database. NOTE: Deleting a unit
from the database will delete all it's associated status poll and alarm
history.

Click and a selection list of serial numbers will appear. Selectone at
atime and then press the “Delete” button on the selection box.

Save and Exit Button

Press this button to save the newly chnaged database and then exit.
Additions and changes to the database will be saved to disk as long
as the “Apply” button was pushed.

Exit without Saving Button

Press this button to exit without saving the newly changed database.
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File - View (view only)

The View Screen shows the unit alarm limits, current control states,
calibration constants, last poll results for firmware and system
information.

Note: The View window is different for Remote radios and Base
Stations as well as for D Series.

BY TView Diagnostics C:APROGRAM FILESATRIDADIAGNOSTIC FILES\20040 & 2004..

Selected Unit ~Modem Control States
’7 21l i3 Firmware R4.1.0
~IDENTITY [ RespTime ~ [ 3
Jiealibiatzasy T
| Unit Name | Base 20037 £z
[FollState [ Idle
I Location I Mountain Top

Freq Sensze Low
| Unit Serial No. | 20037 [PadUnt |

I SID Code [} | E Series [Paired State |

~ALARMS LIMITS

TEMP [o€) RxSig (dBm) TxPWR [dBm)— —DCVolts (V] — —AFC Freq (Hz)
[Hiah: [ 65 [High: | -40 [High:| 40 [High:[16.5 | | [High: | 3000
Ian:I—‘]l] Ian: I—‘|‘|5 Ian:I 15 ILnu:|‘|‘|_5 ILnu:|—3[|[|[|

Last Poll Results

- System Status

| Diagnostics | Enabled [ Temp. [ 21¢ | DCvolts [ 136
[ Base Station | | YES [ RxSig [-133dBm [Freq. Enor [ 0
Fwi PWR | 0dB
funnais Backlsl: |Hm PWR | uanm [DATE | 15710702
- er m
Radio R1.1.0
L—Diwm BRI VEWR TIME [ 111028

Update | Exit |

Base Sation - E Series

] Diagnostics C:\TViews\TWiewDiagnostics\Samples Uniitled. prn
Selected Unit ~Modem Control States
’7 20040 M ame ] Firmware V4014
~IDENTITY Bezplime 3
- Calib d Yes
| Unit Name | Name 362
- = Paoll State Idle
| Location | Location 362 Freq Sense Low
| Unit Serial No_ | 20040 [ParcdUmt [
SID Code 0 | E Series [Paired State |

~ALARMS LIMITS
TEMP [oC) RxSig (dBm) TxPWR [dBm) | - DCVolts [V] AFC Freq [Hz)
|High:| [ |High:| -40 |High:| 32 |High:|15_5 |High:| 3000
ILuw: I—‘| ] ILow: |—1 05 ILuw: I 27 ILow: |1‘|,5 ILnu: I—:][II][I

Last Poll Results Last Poll

Diagnostics | Enabled [ TEMP 7 [DATE [ 29707702
Base Station | HNO I Rx Sig -82 [TIME 10:42:17

Firmware Pack(s]_ | TxPWR | 29
| Radio | Bl1.0.21 Im lw
[FREQ Enr 69 Update Exit |

- System Status Flags

Remote Radio - E Series
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Settings

The settings menu allows the user to configure various setup
parameters. These include:-

% Controller Settings [ ]
Palling ~Ci ications Port

Controller Address: o Com Port: [Com 1 hd
Enable Trunk
Speed: (19200 bps *

' Siream Cannection.
~Alert Tones

[¥ Status Poll Alamm

T«PWR Display Units
( B (0B = mw] = ¥ Switch Base Alert

I e |

[¥ Auto Logging ON.

Communications Port

With the pull down box, select the required communications port.
Com 1to Com 16. Select the required com port speed (9k6 or
19k2bps). Default is 19k2bps.

Controller Address

Normally setto 0. Networks which have multiple controllers active,
should use different controller addresses, so responses from remotes
are ignored if the poll was not sent by that controller.

Enable SID Codes

Enabled or disabled (Default enabled). In some systems, external
application of SID codes is used as a method of giving the modems in
the system specific data addresses. The modems are placed into the
“stream routing” mode, and the user (e.g. Diagnostic controller)
supplies the SID code at the start of each data packet to be
transmitted. In this way the user can “steer” the data flow through the
given network path.

Should the diagnostics controller be used in such a network then it too
needs to append the data addresses or SID codes to the beginning of
all data messages sent.

In the controllers database record for each modem, a field is supplied
where the user can select the SID code for that particular modem. By
selecting the Diagnostic SID code that suits the system topology, the
diagnostics data messages can be routed successfully to the correct
destination.

Auto Logging ON

When enabled all logging functions will be activated when polling is
turned on.

Alert Tones

When enabled will emit a tone from the PC speaker or sound card
when Status poll alarms occur and/or Base Station change overs
occur.

Tx Power Display Units

Select either “dBm” or “milli Watts” as the display units. Power will
be displayed throughout the system in the selected power
measurement unit.

Note: Power will always be stored in the database file as milli-watts
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Polling

In order to obtain diagnostics information, the diagnostics controller
provides a number of automatic polling facilities, which include: Group
polling, Timed polling and Individual polling. The Group and Timed poll
facilities will automatically cycle through a selected group of units ata
predetermined interval (in seconds). The Individual poll facility permits
intensive polling of a single unit at a selectable rate, independent of any
Group polling that may be active at the time.

When the modem is polled for the first time, the controller will poll (ask)
the radio for its calibration constants and firmware revision (these can
be viewed in the “View" window under the File menu). When this
initialisation procedure is complete, status polling can commence. If
the radio were to perform a “cold boot” for what ever reason (eg loss
of power, cold boot command received, etc), the controller will detect
this and initiate the above initialisation procedure again and display
“cold boot” alarmin “other”.

If Hot-Standby base stations are employed in the system, then only
the “on-line” unit will be polled. If a hot standby changeover occurs at
the base, then the new “on-line” modem will be polled and the off-line
unitremoved from the poll sequence. A “Changeover” alarm will be
displayed in the Base Station Activity screen.

The status poll requests that are reported and displayed on the main
screen are;

. Temperature

. Received Signal Strength

. Transmitter Power

. DC Supply Volts

. Received Frequency Error
. Time and dat stamped

The line above Status Polls is a “Processing Status Bar”. It will
display messages about errors, warnings and poll processing.

[=] TView Diagnostics M=
Eile Settings Paling DataLogging Toaols Metworking  About

=] GO S| ulk=|[B]a A % @
I

.~ Status Polls

Lriit Name Temp (oC] | RSig [dBm] | TxPwi(dBm I Volts (V] | Freg En [Hz) Time: =
Mame 37 29 87 27 122 -1367 10:34:11

Hame 100 30 78 30 121 1900 10:34:21

Mame 101 an -B6 23 122 -1684 10:34:24
Mame 102 32 -80 30 121 147 10:34:26
Mame 103 26 -850 23 123 -1000 10:34:40
Mame 104 26 3 il 123 -200 10:34:42
Hame 105 3 74 28 123 -2800 10:34:46

Mame 108 28 74 0 123 -1200 03448
Hame 107 29 72 30 139 -2500 10:34:51 77
Mame 90 12 g 79 113 2aq 1n-ae-na

~Alarms
Unit Marne | Temp | RxSig I TwPrwr{dBm) I Walts | Freq.Em | Other | Time -
Mame 312 106 10:37:46
Mame 33 .3 10:38:09
Mame 37 28 10:38:24
-3633 10:38:42 j
~Base Station activity

Lrit Marne | Mezzage I Time I;l
Mame 21 Switched to Name 22 10:18:05

Name 23 Switched to Name 24 10:20:06 j

CATWierATwiewDiagnostics\S amplesiTwiews San| Com 1 | §I0s ON | Poling OFF | StetusLog OM | Alam Log ON
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Poll Setup (Settings)

Under the Polling menu option, choose “Setup...” The Poll Settings
dialog box will appear. Here you can set:

#2 Poll Settings E

‘ Poll Repetition Time [Sec): I 3 ‘

Timed Poll Settings
Start Time [24hr): |04:21:26 PM

Number of Cycles: I 3
Apply |

Poll Repetition Time

Is the time in seconds (2 to 3600 secs) between each status poll of the
group poll cycle. Each unitin the poll group will be polled in turn, at
this time interval.

Timed Polling

Allows the user to schedule a period when the group poll will
commence. This is a useful feature for systems that have times of
little traffic loading such as the early hours of the morning.

Start Time

Time at which the Timed poll cycle will commence. The time format
will be as per the regional settings.

Number of Cycles

This is the number of times the controller will cycle through the poll
group when the Timed Group poll commences. Each unitin the poll
group will be polled this number of times.

Apply Button

Click “Apply” to initiate any changes made in this dialog box.
Poll Group Select

Under the Polling menu, select “Poll Group Select...”

This dialog box enables Adding/Removing of radios to/from the
automatic poll group. Units in the Selection list box are available for
adding to the poll group. These units will not be polled during a group
poll cycle.

i Poll Group

| Selection List | Poll Group

010841 Mame 1 Location 1

003415 Mame 10 Location 10

015213 Mame 112 Location 112
015312 Mame 114 Location 114
015313 Mame 115 Location 115
015314 Mame 116 Location 116
015319 Name 120 Location 120
003019 Mame 128 Location 128
010796 Mame 129 Location 123
006701 Marne 130 Location 130
005328 Mame 131 Location 131
070334 Mame 132 Location 132
005325 Mame 138 Location 138

003313 Name 100 Location 100
070080 Name 101 Location 101
009355 Name 102 Location 102
003405 Name 103 Location 103
003333 Name 104 Location 104
010042 Name 105 Location 105
003314 Name 106 Location 106
010866 Name 107 Location 107
010846 Name 108 Location 108
010847 Name 109 Location 103
005511 Name 11 Location 11

010850 Name 110 Location 110
010857 Name 111 Location 111

|

Exit |

Units in the Poll Group list box will be polled during a group poll

cycle.

Clicking the Save button will save any changes in the poll group to
the database.
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Group Polling

Thisis the standard mode of operation. The diagnostic controller will
continuously cycle through the poll group, unit by unit at the poll
repetition time( 2 to 3600 secs).

Bar Graph

Display Bar Graph can be selected which displays all polls on the
“Bar Graph”. If a unit alarms, the measurement in question will have
ared background in the Text box.

MBal Graph _ [T =]
I Mame 362 at Location 362 [20040)
—Temp [C]— —FRxSig [dBm] — T«Pwr [dBm), —DC Yol ) — FreqEm [Hz)
- 70 - -0 —43 - 16 — 3k
_ — 40
_. — 158 - 2
- 50 40 - 37
- - - - 14 - 1k
- 30 e _ o5 - 13 -0
= 10 — 97 - 12 — -1k
_ ==l - 24 —11 - 2k
— 10 —--120 -0 - 10 —3k
| -8 | 82 | 30 [ 135 -46
| 29-07-2002 | 10:54:53 |
Individual Poll

Allows intensive polling of a single unit, independently of any group
polling that may be active. The individual poll window provides a bar
graph display for rapid visual recognition of the radio modems
parameter levels.

i Individual Polling M= 3

—Temp [C]—  Rx5ig [dBm] [ TxPwr [dBm]  DC ¥Yoltz [¥] FreqEmr [Hz)
— 70 - 20 — 43 — 16 — 3k
- - 40

g = 5 -

— &0 & = &F
o i " = - 1k
— a0 o — - 13 - 0
- - = 7 — 12 - -k
_ = <y - 2 - - 2%
— -0 — 120 -2 — 10 — 3k

| 28 | -98 | 28 | 137 | -1101

Last Pall

|V| 10:52:39 | ‘ ‘ |F'0II Fepetition Time I 5 | Apply |

—Sel d Unit Falling

020037 Name 361 Location 351 =l “OFF —‘ Exit

The line above Status Polls is a “Processing Status Bar”. It will
display messages about errors, warnings and poll processing.

Polling Button

The selected unit will be removed from the poll group, then polled at
the selectable rate (Poll Repetition time) by clicking the Polling button.
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Poll Repetition Time (2 to 3600 Sec)

Is the rate at which individual status polling will occur. Click on the
“Apply” button to apply any change made to the poll repetition time.

Switch Exciter

Only visable if the selected unit is a “Hot Standby Base station” then
a switch base facility is provided for remote switching of the exciter
units. With polling on, click on the “Switch Exciter” button. The
changeover may take a number of seconds. The active unit will be
displayed in the “Active unit” field.

NOTE: The hot standby base station has a minimum “toggle” time of 1
minute. Thisis to avoid rapid switching between exciter units, should
afault be detected in both modems.

Data Logging

Status poll and Alarm data can be logged to a database file for viewing
atalater date. Arelational database is created and managed using
Microsoft Jet database engine Ver3.5. The database file, whichis an
“mdb” file, can be accessed with external programs such as
Microsoft Access. You have the option of enabling logging of Status
polls only, Alarms only or both.

Log Status Polls

To log Status polls either select “Log Status polls” under the Data
Logging menu item or click the corresponding toolbar button.

Log Alarms

Tolog Alarms either select “Log Alarms” under the Data Logging menu
item or click the corresponding toolbar button.

NOTE: If “Auto Logging ON" is enabled in the settings dialog box,
then Status Poll logging and Alarm logging will automatically be turned
onwhen Group or Individual polling is turned on.

View History

Status poll history may be viewed using the Status Poll & Alarm
History window. This window has three tables: Status Poll History,
Alarm History and Base Station Activity. Each table has a “Number
of Records” box to indicate how big the selection is.

You may select “ALL” to see every units poll results, or view an
individual units poll results.
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5{_Status Poll  Alarm History [_0]x] '
Selected Unit
{ =] || From: [13/05/200204.45:23PM | To: [15/10/200211:10:28 M ALL
~ Status Poll History
Unit Name: Date Time | Temp [oC) | RxSi TxPwi | DC Volts | FreqEn |«
emole 20041 V0B/2002| 114803 5 132 . ] 0
ase 20037 J0B/2002| 125246 100 11
emote 20041 /06/2002 | 12525 101 14
ave 20037 /0B/2002 | 1253 101 . 1 1
emole 20041 J0B/2002 | 1253 02 EE
ave 20037 J0B/2002 | 1253 B[] . 1 12
emole 20041 28/08/2002| 1253 01 1% =
Number of Records: [ 23734 Print

~Alarm History
Unit Name Date Time Alaim -] Piint
Control 20040 Z8/08/2002 | 11:39.31 NoAck [ ]

| Fiemote 20041 26/08/2002 | 11:33.48 R Sig

Contiol 20040 26/08/2002
(3 Femate 20041 002

11:42:00

Femote 20041 /0842002 5.03 R Sig
Control 20040 /0872002 | 11:48:04 NoAck
Base 20037 /08/2002 127 NoAck
Base 20037 08/2002 | 16:47.27 NoAck z|[ #es
~ Base Station Activity
[Unit Name [Date [Time I Message [ Pawed Unit 2] Print
- 0
I [Database Query is Complete Exit

The line above Status Polls is a “Processing Status Bar”. It will
display messages about errors, warnings and poll processing.

From To or ALL Fields

These fields determine the time span you wish to view. For example,
if you have collected several months of data, and only wish to view a
24 hour period, then adjust the From: and To: fields accordingly and
selectthe unit.

When the History window first appears, the From: and To: fields will
contain the last 24 hours of data.

If“ALL" is selected it will display the start and end dates of the
database.

The Date/Time format will be as per the regional settings short date
format.

NOTE: The smaller the time span you select, the faster the database
search will be. This will also depend on the poll rate that was used
during that time span.

Sorting

Each of these tables can be sorted in ascending order by: unit, date or
poll parameter. To sort, just click on the required column header.

To show the full status of a single report in the “Alarm History” click on
the box at the left by the unit name. Note this only works on valid poll
results not “NoAck”.

Printing

A printout of each table is possible by clicking on the associated Print
button. The table data will be sent to the default printer and formatted
as per your default printer configuration set up.

View Trend

The logged status poll data can be viewed in graph format, which
allows viewing of status trends over selectable time spans. This
provides a very effective and fast method of analysing a units’
operating parameters over time.

Select “View Trend” under the Data Logging menu item or click the
associated toolbar button.
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B Trend [_ 1%}

"Pnll Group Cycle

Step Every (Sec): [2 Togale | [ OFF

Display Alarm Limits
Default Ranges
Set Ranges to Alarm Limits

i~ Cursor

0170772002 03: 2441 &M
Temp (oC): 15
RiSig (dBm):| 50
TaPywr (dBm)| 280
DC Volts [V):| 135

FreqEn (Hz):| 1082

j : I I ‘ ‘ ‘ I I ‘ ‘ Other:

From: |01/07/2002 03:07:104M  Ta: |29/07/2002H.DE 46 AM ALL | ‘ Set From: | Set To: |

I i |

Features available include:
. Scaling of graph(s).
. View individual poll results using the cursor.

. Automatically scroll through the group poll database, unit by
unitat a selectable time interval.

. No Acknowledge messages are displayed by a gap in the
graphed data and a “NoAck” in other on the Time Line.

The line above Status Polls is a “Processing Status Bar”. It will
display messages about errors, warnings and poll processing.

Vertical Scale Setting

. Manually set the vertical scales by simple typing in the new
level(s), then either press “Enter” or click on the “Re Draw”
button, or select a new unit.

. Click the “Default Ranges” button to set all the vertical scales
back to the default levels.

. Click the “Set Ranges to Alarm Limits” button to set the vertical
scale limits to the selected unit alarm limits.

From: & To: Fields

These fields determine the time span you wish to view. For example,
if you have collected several months of data, and only wish to view a
24 hour period, then adjust the From: and To: fields accordingly.

When the Trending window first appears, the From: and To: fields will
contain the last 24 hours of data.

If“ALL"is selected it will display the start and end dates of the
database.

NOTE: The smaller the time span you select, the faster the database
search and draw. This will also depend on the poll rate that was used
during that time span.

Use the ALL button to set the From: and To: fields to the maximum
and minimum dates found in the data in the database.
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Poll Group Cycle

When toggled ON, this will step through each radio in the poll group
and display the trend graph. Setthe step interval in the “Step Every
(Sec)"field. Default = 2 seconds

Cursor: Use the slider control, found at the bottom of the display to
move the cursor. The cursor box displays the parameter data of the
status poll at the current cursor position.

Selected Unit Poll Group Cycle
h 020040 Control 20040 Coast | [ Step Every [Sec): |2 Toggle | [ OFF |
K T e .
Display Alarm Limits
Default Ranges
Set Ranges to Alarm Limits

i~ Cursor

27/07/2002 06:41:08 AM

| o voits .
,Qﬂ RxSig (@Bm):| 80
EXR Freq Eror 7 TePwr [dBm)| 295
E - : | Freq Err [z} [

{ Other:
From: [26/07/2002 04623 FM | To: [rAT/2002 12512FM | ALL | | SetFrom: | SetTo: |
|| Exit

Use the “Set From” button to set the From: field to the current cursor
position.

Use the “Set To” button to set the To: field to the current cursor
position.
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Tools - Statistical Performance

The diagnostic core of radios with Firmware V2.4.X and above have 6
counters which store packet statistics for later retrieval. They are:-

. Lost Synch.

. Lost RxSig.

. Good Frames.
. Bad Frames.
. Time Ticker.

. RSSI Ticker.

The Diagnostic controller software uses these statistics to calculate
packet and bit error rates, network efficiency, bandwidth utilisation and
radio link integrity. These network analysis features are an invaluable
tool for larger networks.

Statistical Performance Formulae

Timers:

Time Ticker (10mS): (RRT) ~ =timer thatincrements by one every
10mSec

Elapsed Time: =Total elapsed time in hh:mm:ss from
reset calculated from RRT

RSSI Ticker (10mS): = timer thatincrements by one every
10mSec when RxSig present.

(Virtual connection to RxSig LED)

Transmit Channel:

Tx Frames: = Number of Tx HDLC frames.
Tx Byte: = Number of Tx Bytes
Average Frame Size: = TxByteCnt / TxFrameCnt

Average Frame Rate (mSec): =TxFrameCnt/RTT *0.01

Channel Utilisation (%): = (TxByteCnt*8) / (RTT *
RFChannelBitRate)
where RFChannelBitRate is 9600 or
4800 Bits per sec.

Receive Channel:

Good Frames: = Good Frames Rx'd

Bad Frames: = Bad Frames Rx'd. Rx HDLC frame
error.

Good Bytes: = Good Bytes Rx'd

Average Frame Size: =GoodByteCnt/ GoodFrameCnt

Average Frame Rate (mSec): =(GoodFrameCnt + BadFrameCnt) /
RTT*0.01

Channel Occupancy (%): =RSSIgoodTicker /RTT * 100
(Average from reset)
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Channel Occ Sliding: =RSSlgoodTicker/RTT * 100

(Average from last update)

Channel Utilisation (%): =(GoodByteCnt *8) / (RTT *

RFChannelBitRate)

Miscellaneous:

Lost Synch: =Increments on lost synch, must be
validated with RxSig. (Virtual
connection to Synch LED)

Lost RSSI: =Increments on lost RxSig (Virtual

connection to RxSig LED)

Radio modems with Firmware Revisions 2.4.x and above have the
advanced statistical counters as noted above. Firmware revisions
below this (i.e. 2.3.x) only have Good Frame count, Bad Frame
count, Lost RSSI count and Lost Synch Count available. The
diagnostic controller will detect which firmware the radio has, and only
report the available counters.

Statistical Performance Counters Window

Ststistical Performance Counters

Sehicbed Urat + Peslemance Counleis HF Data Hale
If?’fl? Difce o Fasry AS0E Back Shed 'I # Log Cowntess ™ Auto Poll [Every How) I?GII L

Pk e | Live Sy | Indicative Packet Enor Test| Counter Poll History |

Transmit Channa| Timars.

Tx Frames: EDTDE TimeTicker (10mS): [ 256520500

- Receive Channel

Good Frames: BTOS57S

Bad Frames: [~ 345816
Good Bytes: [ 10074005
Average Frame Siee [ 200 bpe:
Average Frame Rate: [~ o0
Channel Deoupancy: [ =a.
Channel Oce Shiding: [ 5300

TeBytes: [ rasma

Average Frame Size: [ Gatwe:
Aveiage Frame Ratw: [ 02
Channel Ubiksation: [ 0125

 Misc.

Elapzand Time: [ 52 days 2001706

RSS! Tickes (10mS) [ 55140720

Lost Symoh: Iznez
Lozl RxSig: 1301

| [Pall Complate

Selected Unit

When a unit is selected, the controller will confirm that the firmware
revision has been received. If not, it will attempt to poll the radio
automatically to retrieve the revision number.

RF Data Rate

Select from the pull down menu 4800, 9600 or 19200 bps, depending

on your system settings

Status Bar

Reports any poll processing in progress or errors that may have
occurred.

Performance Counters Tab

This is the main statistical performance tool used for assessing
network performance.

Make sure “log counters”is checked on

Click the Update Counters button to retrieve the current
statistical performance results.

Click the Auto Poll OFF/ON button to automatically update

the counters every hour for selected unit.
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Click the Log Counters OFF/ON button to log the counters every
time they are updated. These can be viewed on the “Counter Poll
History” Tab.

Notes:

. The controller will attempt a series of polls when either resetting
or retrieving the counters. You should monitor the status
window to ensure that the poll process completes. If errors
occur, they may be due to conditions like packet collisions ona
busy network, diagnostic controller trying to perform too many
poll functions (i.e. group polling, individual polling), etc.

. E Series data radios have 32 bit counters and will count for 1
year, 4 months & 10 days if not reset occurs.

Live System Performance Tab

This provides an automatic test facility which will automatically reset
allthe radio modems counters, and then after a 10 minute period
retrieve the new counter values. View the Performance counters tab
to see the result.

Ststistical Performance Counters

+ - Peslesmancs Counteis
012085 MCCES PLY4 Dockiowss C/F Drm =] | Log Countess

HF Data Rale

I'SIﬂ'Jr.— -

I Auto Poll [Every 5 mans]

Syate | Indicative Packet Emor Test| Counter Poll History |

Starting this test automatically
resets the counters displaped on
the ‘Performance Counters” tab.
Aftes a ton minute pesiod the
counters dizplay will be.

Staet 124325

Elapend Time: O 10zecs Progress: [l

For long berm tests wse ‘Auto
Palf. Aulo poll will sulomatically
wupdate the the counters for the
selected unit cvery frve minutes,
conkinucusly.

Status: Packet Enos T et Complete

MOTE:- Thi E e e

| [Fol Complete Est|

Indicative Packet Error Test Tab with Commissioning Record

This Tab provides a simple link test facility. When this is running,
continuous Poll/Response diagnostic messages will be transmitted to
and from the unit and Packet Error Rate results recorded. If a
response is not received within the Poll Response Timeout period,
then an error (last Packet) is recorded. If the systemiis live, collisions
are likely and may effect Error results.

Ststistical Performance Counters

Sebicbed Urat + Peslesmancs Counteis

If?’fl?UllcsluFrw"SI Back Shed 'I # Log Countess

| s Indeaine PacketEnceTest | Countes Poll Histary |

Thet Mode il tend contmuous packets lo a remobe unil. 1 the
syslem i bve, collisions ase lkely which may elfect the BER
Tu Packetx: [ 370
st | [E0a0e e ! B

Fix Packets: 000
[ S5 e

Emor & [ 00
Hoemaksed BER: 1.00E-06

Frint Commissioning Record I
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Print Commissioning Record

From the “Indicative Packet Error test” a commissioning sheet can be
printed to file (eg: using Adobe PDF write or similar), or printed
directly.

After running the test for the desired time (best results with no user
data), the test can be stopped with the “Finish” button. Select “Print
Commissioning Record” button and a page appears with the results
and also the unit identity, last poll results, system status and date/time
stamp for each record.

Commissioning Record

Tuesday, 15 October 2002
12:38:16

DEMITLY Systam Status
Unit Name Office 1o Fermy AS0E Diagnesiics | | Emabied

[ooaton | = Baze Stalion, [0

[ Unit SerialWo. [ 20043 P Tbris
[SIDCode [6 [E Serims

Last Pall Resubs Packet Emar Test Results
[TewF [ 2C  [ocWens [ 133 Tx Fackets: e
[MxSm [76dm [FREDER [ 163 Hz R Fackste: hd
[P PR [ 37 dom  [Wet Loss [ 118 LLost Packsts: 1
[evPwn [ 26dom  [VSWR [ 1101 Emor X o

[ 1

Commenl

[y This testwas corducted from Sandce Office A vis Fepastar B (on Hil )
remote C. hm I
Cancel

La-B=20Km and ling of sight path, B-C=110Km with an obstncad pe|

On this page there is also a facility to type in a “Comment” field. This
is useful for recording information such as where the test was
conducted and through what part of the system the test was
conducted. eg: via a repeater.

Press “Print” button when ready to send to the default printer.

Counter Poll History Tab

Thisis a database viewing facility. When logging is enabled “Log
Counters”, each time the counters are retrieved they will be written to
the database. Adjustthe From: & To: fields to view a specified time
span or press ALL to obtain complete database period.

- Pesleimance Counter: HF Data Hate
Ilczxnuluwus..ms-f Back Shed v|| " LogCowntess 1 Auta Pall [Every How) [ J15200 o< Bl
Counters | Live System | Indicative Packet Enor Test  Cowie PolHatay |

=

A0 | | | | I

AWz | 395312173 J36ITAL0 | Eaad1s | | Fo5eAR | 147458135 | |

01002 [ 3088555 3maT7ee | eaez | | FESTEY [1474E00ET | 25e4Td |

o002 N7 67102 Easd6) 6 | BEOIIT] | 147600060 264777 23
Ao HATAETIG| TETH | eSEaEE | BN | 1ATFATA| M | &
1700 7| Fariamay| T | e | | BE1IEED | 4FTERMEA| AEI00 | &3 |
5002 [ 455582613 456143750 | B01T6 | | B70ssTS | Tsbereens | semez | Tan |

Frome [23/08/2002 034745 AM '.:I‘i"'ﬂ-’ZiINIEISAM AL I Updsite Table

e —
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Networking

Monitoring the radio network from other workstations on a LAN
network is made easy with the networking facilities provided by the
Diagnostics Controller. The radio network controller can be configured
as either a Server or Client. The Server will send poll information to
each attached client, depending on their access rights.

Client groups can be set up. Each Client can be assigned to one
clientgroup. Each radio modem can be assigned to one or more
Client groups.

Adefault Client group called “ALL" is automatically set up containing
all radio units in the database.

Client Groups Example:

All Pumps Test

Test Unit 1 Pump 1 TestUnit 1
Test Unit 2 Pump 2 Test Unit 2
TestUnit3 Pump 3 TestUnit3
Pump1

Pump 2

Pump 3

In the above example, there are three client groups, ALL (the default),
Pumps, and Test. A Radio modem can be amember of more than
one group.

Client Examples:

. Central This is the Diagnostic Server which
is attached to the radio network.

. Test Client This is a Diags controller in client
mode.

. Pump Monitor - This is a Diags controller in client
mode.

In the above example, the Central workstation, running Diagnostics in
Server mode, is polling all the radios in the network and distributing the
received messages to the attached clients.

The Test Client and Pump Monitor are receiving Status poll and alarm
information from the Central server. The Test Client will only receive
pollinformation for radios found in the “Test Client Group”i.e. Test
Units 1, 2 and 3. The Pump Monitor will only receive poll information
for radios found in the “Pumps Client Group”i.e. Pumps 1,2 and 3.
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Networking - Setting

The Server should be configured properly first before any connection
attempts are made by clients. It will always be safer to stop any
polling that may be in progress when making changes to the Server
client set up.

<z Networking Settings

File/Paths | Remote Client Groups | Remote Cients] Radios | Lagal Hast Setings. |

Local Host Si g
Apply Change
Local Host Name: prod10
Local Host IP: 192.168.0.19
Local port:  |1040
Password: [**=seses

[Socket is currently apen Exit

Local Host Settings Tab

Itis assumed that the workstation is running Windows, and has been
configured with the TCP/IP network protocol.

. Open or create a radio database.

. Under the Networking menu bar select “Settings” from the
menu bar.

. In the Networking window click the “Local Host Settings”
button.

. The Local Host settings will appear, which contains the Server
Host Name, IP address, Local Port and Password.

. The Local Port is the socket number. Select an unused socket
number. Usually a number between 1000 and 2000 would be
safe.

. Enter a password. This is required when in client mode, to
access incoming data from the server.

J Apply Change.
Creating Client Database- File/Paths Tab

When in Server mode the Diagnostic controller uses an additional
database file (mdb) to store Clientinformation. This file is linked to the
main radio Database file. The link is managed by the Microsoft Jet
database engine. This separate linked file configuration permits
archiving of the main radio database (.mdb) without losing client
configuration data.

== Networking Settings

File/Faths | Remte Client Groups | Remote Cients] Radios | Local Host Settings |

Current Radio Datab
’VIE:\TView+\TViewDiagnnslics\ﬁamples\TView+ Sample.mdb ‘

Clients Database

IE:\TView+\TViewDiagnﬂslics\EIienls,mdh

Action

’VICreale New Client Database =l

| Wew Ghont Davabase Gromtea b |
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. In the Networking window click the “File/Paths” button.

. The “Current Radio Database” is displayed if open.
. Select “Create New Client Database” from the Action drop
down list.

. Click “Execute” to create and link the client database.
Adding Client Group(s)

. Click the Remote Client Groups tab.

. Enter the group name in the field provided.

. Click on the Add button to add the group name to the database.
Deleting a Client Group

. Click on the “Remote Client Groups” tab.

. Select the group you wish to delete.

. Click on the “Delete” button to delete the group name from the
database.

Adding a Client
. Click on the Remote Clients tab.

. Enter Client Name. This can be either the remote clients Host
name or IP address. Entering the client Host name requires
extra processing to resolve the name into an IP address.
Entering the IP address directly in the Client name field is more
efficient, although more cryptic.

. Selecta client group.
. Enter the clients password.

. Enter the client Port. This is the socket number used at the
remote client.

. Click the Add button to add the client to the database.
Deleting a Client

. On the Remote Client Tab, select a client to delete by clicking
on the record selector (left most column).

. Click the delete button to delete the client from the database.
Adding Radio(s) to a Client group

. On the Radios tab select a Client Group.

. Using the “Add and/or Remove” buttons to add or remove
radios from the Client Group.

. Under Networking on the menu bar, Select the “Server Mode”
button. This will place the diagnostic controller into Server
mode.

. The Diagnostic Controller Server is now ready distribute
messages to client workstations.

© Copyright 2002 Trio DataCom Pty. Ltd.

<z Networking Settings

File/Paths | Remote Client Groups | Remote Clients Radios | Local Hast Setings |

Select Client Group
=

Selection List

Client Group

[010850] - Mame 110
[010857] - Name: 111
[015213] - Mame 112
[015215] - Name 113
[015312] - Name 114
[015313] - Mame 115
[015314] - Name 116
[015315] - Mame 117
[001810] - Name 118
[01531E] - Mame 119
[015315] - Name 120
[003296] - Mame 121
[012052] - Name 122
[003205] - Mame 123

=l ’rAdd Group

B [010541] - Name 1

[003415] - Name 10
Add > | |[009313] - Name 100
[0080] - Name 101
[003355] - Name 102
[003405] - Mame 103
< Remove | |009333] - Name 104
0100421 - Mame 105

7z Networking Settings

File/Paths | Flemete Cient Gioups] Remote Clierts | Riadios| Local Hast Settings |

[ add

|

Delste Group:

ALL
TView

=": Networking Settings

File/Paths | Remote Client Groups | Hemate Cients]) Radios | Lacal Host Settings |

Clisnt Hame: [TView Port: [1040
Group: |ALL -
I Password: [password Add
[Client Hame __[Group [Part [Password [=
EN [TView [1040password N
Delete
|| Exit

Setting Up a Client

In Client mode, the diagnostics controller basically just mirrors the
display of the server. Pollinformation can not be stored locally, polling
functions are not available via the remote server, and most of the tools
normally provided are disabled.

Itis assumed that the workstation is running Win95/98/NT, has been
configured with the TCP/IP network protocol and has been added to
the Diagnostic Server's Client Groups.

Under Networking on the menu bar, select “Settings”.

The Network settings window will appear, which contains the
Client Host Name and IP address, which are view only.

Enter the Client password as stored at the Diagnostic
Controller Server.

Enter the Local Port Address (socket number) as stored in
the Diagnostic Controller Server database.

Click the “Apply Change” button.

Under Networking on the menu bar, Select the “Client Mode”
button. This will place the diagnostic controller into client mode.

Alocal Diagnostic session can be operated while in client mode, both
status messages will appear on screen.

Diags Client

A Client only version of this software is also available. This must be
used in conjunction with standard software running in “Server Mode”.

Local Com ports are disabled permanently in this version.
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Interpreting Poll Results

General

The results returned by the poll requests give an indication of system
performance. When anew modem is added to the database, default
values are assigned for the limits of the returned results. The user can
assign different values to these limits as required, which is determined
by the fault tolerance level of their systems.

RSSI

The default RSSI limits are set at -30 to -105 dBm(-110 dBm for Base/
Repeater Station). Above -30 dBm the front end of the receiver will
saturate and it is unlikely that signal levels much higher than this will
ever be reported. Below -105/-110 dBm the error rate may become
too high for some applications. Inthe modem the RSSI measurement
is made periodically each 100mS, while R F carrier is being detected.

Transmitter power

The transmitter power limits are set at between OmW and 20,000mW.
The modems will normally be operating at a power level of 1 watt.
The above limits are set to +3dB of the nominal (3dB represents a
factor of 2 for power measurements).

The effect of a change in transmittal power can be transposed to the
receiver BER curves (3dB down at the transmitter is 3dB down at the
receiver). The amount of variation tolerated will be determined by the
RF path loss of the data link being used.

Ifthe modem is set to low power, then the transmittal power will be
nominally 200mW. Suggested limits for this would be 100mW and
400mW (+3dB).

For base station units or remote units set to high power, the nominal
transmitter power is 5 watts. Suggested limits on these would be 2.5
watts to 10 watts (+3dB).

In the modem the reported transmit power measurement is given from
ameasurement made of the last transmission made by the modems.
Whenthe PTT is ON a periodic measurement is made of the transmit
power. The modem stores this away and reports it when requested.

Temperature

The modem is specified to operate within the temperature range of -
30°Cto 65°C. The defaults limits are set to -30°C and 60°C. At
65°C the modem goes into a high temperature foldback mode, when
the power is reduced to the low power mode. Thisis to reduce the
risk of damage to the final stage of the transmitter at excessive
temperatures.

The modem will operate outside this temperature range butitis not
recommended.

Supply Voltage

The modem s specified to operate over a DC supply range of 11V to
16V. The defaultlevels are setto 11.5V to 15.5V. The modem will not
operate correctly outside these bounds and damage may occur with
high voltage levels being applied.

Frequency

The frequency limits are setto £3000Hz. This is basically the
difference between the different ends of a data link. If the difference
gets much greater than this, data errors may occur (the modem will
have a degree of long term frequency drift of L ppm/annum due to the
physical properties of internal components).

. Absolute Drift over
Parameter Resolution Notes
accuracy @ RT = Temp. range
Temperature 0.1 degC [+/-4 degC [+/-1 degC '
Supply Voltage 0.1 volts +/- 0.5V +/- 0.08V +/- 0.45%
Rx Signal Strength [0.1dBm [+/-3dB [+/-2dB '
Frequency Error 1Hz +/- 200Hz +/- 2500Hz
Tx Power (Remote) [0.1 dBm [+/-15dB [+/-0.3dB 'Note 1
Tx Reverse Power(Remote) 0.1 dBm +/- 3 dB +/-1dB
Tx Power (Base) 0.1 dBm +/- 0.8 dB +/-1dB Note 2
Tx Reverse Power (Base) 0.1 dBm

Notes:

1. Remote Tx power measurements will vary due to power setting variation which can have an
initial error of +/- 0.5 dB and final error of +/- 0.2 dB

2. Base Tx power measurements will vary due to power setting variation by the exciter which can
have an initial/final error of +/- 0.2 dB and overshoot by the PA <1 dB.
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Part K - Appendices

Appendix A - Application and
Technical Notes

TN-4 Remote Diagnostics

AN-D3 SID Code Addressing Scheme for Small to
Medium Sized Data Radio Systems

AN-D4 Trunked Multi-Stream Applications of the D Series
Product Range

© Copyright 2002 Trio DataCom Pty. Ltd.

Appendix B - Slip Protocol

The SLIP protocaol, is a data transport protocol, originated and used
extensively in UNIX(tm) based systems, and thus also closely
associated with TCP/IP networked systems. Although nottruly a
“standard” it is so widely used that it has become the defacto standard
for serial interface in UNIX and many other networked systems.

SLIP is amethod of framing messages containing binary data, on
asynchronous channels. The asynchronous serial channelis
configured for eight bit character size, no parity, and one stop.

A specific binary code called FEND (Frame End, hexadecimal
value=C0) is reserved to define a frame boundary. Should this same
code occur in the data message to be transferred across the channel
controlled under SLIP, then an escape sequence is used so that the
message byte will not be confused fora FEND. This escape
sequence, involves replacing the message hexadecimal CO code
with a two byte sequence FESC, TFEND. FESC (Frame Escape)
is the binary code hexadecimal DB, and TFEND (Transposed FEND)
is binary code hexadecimal DC. Likewise, if the FESC character
ever appears in the user data, it is replaced with the two character
sequence FESC, TFESC (Transposed FESC). The TFESC is the
binary code hexadecimal DD. The following table clarifies this.

Abbreviation Description Hex.Value
FEND Frameend Co
FESC Frame escape DB
TFEND Transposed frame end DC
TFESC Transposed frame escape DD

As characters arrive at the SLIP receiver, they are appended to a
buffer containing the current frame. Receiving a FEND marks the end
of the frame, and consequently, succeeding bytes are considered part
of the next frame.

Receipt of a FESC code puts the SLIP receiver into “escaped mode”,
causing it to translate a following TFESC or TFEND back to a FESC
or FEND code, appending it to the buffer, and resuming it's normal
state. Receipt of any byte other than TFESC or TFEND while in
escaped mode, is an error. No translation occurs, and the SLIP
receiver leaves escaped mode. A TFESC or TFEND received while
not in escaped mode is treated as an ordinary character and stored
accordingly. Reception of consecutive FEND characters, causes no
action to be taken (i.e. is notinterpreted as zero length frames).

An example of a typical SLIP frame is shown below. The message
consists of the string DA,C4,C0,C5,DB,20,BD,DC,DD. The SLIP
frame will be:-

DA,C4,<FESC> <TFEND>,C5,<FESC><TFESC>,20,BD,DC,DD <FEND>
==> DA,C4,D0B,DC,C5,DB,DD,20,8D,DC,DD,C0
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Radio/Base Firmware Update

Firmware update is performed on a unit connected locally to the PC. It
is recommended that all cabling to the unit be disconnected prior to
commencing firmware update to minimise any interruption to the
process or disturbances of signals on cables still connected. All other
TVIEW+ Management Suite utilities should also be exited during the
firmware update process. The steps to update the firmware as follows:

1. Start the firmware update utility from the TView+ front panel.

2. Disconnect power from the unit by turning off the power supply
or removing the power connector to the unit.

3 Connect the serial cable from the PC to Port B on the unit

4. Select the unit type from the options on the top right of the
firmware update main window. Please note that “Exciter”
refers to the radio contained inside the base station.

5. Select the file containing the firmware update package using the
“Select” button at the bottom of the main window. After opening
the file the browse window will close and a description of the
firmware package will appear in the main window.

_ .2 T¥iew+ Management Suite - Firmware Update Tool

File Help
Package File: Firmware-Package-R1.1 24 —Device Type——————————
& Radio f Exciter
Serial Port |COM1 >
¢ Base Station Front Panel
Cescription

-3eries Firmware Package - 9th.Oct.Z00Z (11Z1,R3,25,705)
ersion R1.1.2

Wirite | Exit |

6. Initiate the firmware updating process using the “Write” button at
the bottom of the main window. Another logging window will
appear.

7. Reconnect power to the unit when prompted in the logging
window. The status LEDs on the unit including power should all
be extinguished and the transfer of firmware should commence.
If this does not occur steps 6 & 7 should be repeated.

8. The logging window will display the progress of each firmware
block transferred and when complete a success dialogue box
appears. Type OK to close this dialogue box and type “Exit” in
the main window to exit the firmware update utility.

9. Disconnect the cable from Port B and re power the unit to

enable the new firmware.
Radio (DCE) - Connection to Computer (DTE, DBS)
( — s
E = "
DBY -
ock F IS |
- L
= - RxD e
—_— ™D =
sa
cTs
OTR ol C: "
DER =
peg Y ° DB
E Series Radio R Computer
(DCE)  shield (DTE)
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Base Station Display Firmware Update

Installation Instructions:

1 Update of the front panel firmware uses the firmware update
utility supplied with the TVIEW+ Management Suite.

2. Start the firmware update utility from the TVIEW+ front panel.

3. In the firmware update utility select device type as “Base
Station Front Panel”

4. Select the file containing the firmware update package using the
“select” button at the bottom of the main window. After opening
the file the browse window will close and a description of the
firmware package will appear in the main window.

— .2 TView+ Management Suite - Firmware Update Tool

File  Help
Package File: Base-Firmware-Package-R... -Device Type
" Radio [ Exciter
Serial Port: |COM1 'I
@' Bage Station Front Panel
Cescription

-5Series Base Station Firmware Package
ersion R1.1.0

Wiirite | Exit |

5. Ensure that the base station is powered.

6. Connectthe “TVIEW+ cable” to the front or rear system port of
the base station.

7. Onthe base station front panel depress and hold the “Display
On/Off” button, then momentarily depress the firmware update
switch using a suitable probe before releasing the “Display On/
Off" button. The firmware update switch is located behind the
small hole (not labelled) in the front panel below the “Display
On/Off” button.

8. Initiate the firmware update process using the “Write” button at
the bottom of the main window. Another logging window will

appear.
9. The logging window will display the progress of each firmware
block transferred and when complete a success dialogue box

appears. Click OK to close this dialogue box and click “Exit”
in the main window to exit the firmware update utility.

10.  Repower the base station to enable the new firmware.

Computer
DB apm
DTE. M
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Specifications: E Series Digital Data Radio

Radio Diagnostics (Optional)
Frequency Range: 380-520 MHz (various  Network wide operation from any remote  Collision Avoidance: Unique supervisory
sub-frequency bands available) terminal. channel C/DSMA collision avoidance

Fraequency Splits: Various Tx/Rx
frequency splits - programmable

Channel Selection: Dual synthesizer,
6.25 kHz channel step

Channel Spacing: 12.5 or 25 kHz

Frequency Stabllity: +1ppm (-30 to 60 C
ambient, opt. -30 to 70 C) Higher
frequency stability options are available
{with external GPS reference)

Aging: <= 1ppm/annum

Half / Full Duplex:

ER450: Half duplex or Full duplex (with
external duplexer and ERFD450 option)
EB/EH450: Full duplex (optional intemal or
external duplexer available for single

Non intrusive protocol - runs
simultaneously with the application.

Over-the-air re-configuration of user
parameters.

Programmable exception reporting of
alarms.

Storage of data error and channel
occupancy statistics.

In-built Error Rate testing capabilities.

Connections

User Data Ports: 2 x DB9 female ports
wired as DCE (modem)

System Port: RJ45 (front and rear for

system

Multistream ™ : Trio DataCom unique
simultaneous delivery of multiple data
streams (protocols)

Data Turnaround Time: <10mS

Firmware: Field upgradeable Flash
memory

General

Power Supply: 13.8 Vdc nominal
(10-16 Vdc)

Transmit Current:

ERA450: 750 mA nominal @ 1 W
1500 mA nominal @ 5 W
EB450: 1.3 A nominal @ 1W
2.5 Anominal @ 5W

antenna operation) EB/EH450) for diagnostic, configuration

and re-programming EH450: 2.0 A nominal @ 1 W
Configuration: All configuration via 3.2 A nominal @ 5 W
Windows based software Antenna: ]

ER450: N female bulkhead. Separate N Receive Current:
Transmitter (Tx) and SMA (Rx) connectors for full ~ ER450: <120 mA

duplex.® EB450: <230 mA
TERGIS 01 G (e dbm)t e EB/EH450: 2 x N female bulkhead EH50: <330 mi
software adjustable with over-temperature

(separate Tx and Rx ports). Sleep Mode (ER450 only):

protection. EB/EH450: 100% Duty Cycle.

Modulation: Narrow band digital filtered
binary GMSK

Occupied Bandwidth: Designed to FCC,
ETSI, ACA requirements

Tx Keyup Time: <1 mSecond

1 x N female bulkhead (with optional
internal duplexer)

Power: 2 pin locking, mating
connector(s) supplied

LED Display: Multimode Indicators for
Pwr, Tx, Rx, Sync, TxD and RxD data

Hardware: External control, < 1 mA
Software: User configurable modes

Dimensions:

ER450: 170 mm x 150 mm x 49 mm (55
mm with cradle). Diecast enclosure
EB450: 19" 2 RU rack mount

LEDs (for both port A and B) 485 x 90 x 420 mm
ﬂﬂ'le::ls Timer: Pfogrammable 0-255 E . 19" 5 RU rack mount
i Modem 485 x 225 x 420 mm
Tx Spurious: <= -37 dBm .
Data Serial Port #1: RS232, DCE, 600-  Mounting (ER450 only: Snap lock
PTT Control: Auto (on Data) / RTS line 76,800 bps asynchronous mounting (cradle supplied)
Port A or B) / System Port (Override
{ R ( ) Data Serial Port #2: RS232, DCE, 300-  Weight:
Receiver 38,400 bps asynchronous ER450: 1 kg

Sensitivity: -118 dBm for 12 dB SINAD
Selectivity: Better than 80 dB
Intermodulation: Better than 75 dB
Spurious Response: Better than 80 dB
AFC Tracking: Digital receiver frequency
tracking

Mute: Programmable digital mute

System Port: RS232, 19,200 bps
asynchronous

Flow Control: Selectable
hardware/software/3 wire interface

RF Channel Data Rate:
4800/9600/19,200 bps Half / Full duplex”

Data Buffer: 16 kbyte of on-board RAM

Bit Error Rate:

< 1x10-6 @ -110 dBm (4800 bps)
< 1x106 @ -108 dBm (9600 bps)
< 1x10°6 @ -106 dBm (19,200 bps)

it * With ERFD450 full duplex option plus external
duplexer for single antenna operation

© Copyright 2002 Trio DataCom Pty. Ltd.

EB450: 5 kg (excluding opt. duplexer)
EH450: 13 kg (excluding opt. duplexer)

Options

ERFD450 Full Duplex Operation (ER450)
with separate N (Tx) and SMA (Rx)
connectors

DUPLX450BR External Duplexer, Band
Reject (for single antenna operation)

EDOVM Digital Order Wire Voice Module

NEMA 4/R Stainless Steel Enclosure
(ER450), IP65, NEMA 4 rated

DIAGS/E Network Management and
Remote Diagnostics Facilities per Radio
Modem (E Series)
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Part M - Support Options

Website Information Telephone Technical Support

The Trio DataCom website support contains links to e-mail and Telephone support s available at our head office telephone number

telephone support, tech notes, manuals, software updates. Aus: (+61) 39775 0505 during Eastern Australian business hours
(9am-5pm).

Please go to www.trio.com.au/support.htm.

Contacting the Service

E-mail Technical S t
mail Technical Suppor Department

E-mail your questions to support@trio.com.au.
The Service department may be contacted by e-mail to

When e-mailing questions to our support staff, make sure you tell us service@trio.com.au, or by telephone during Eastern Australian
the exact model number (and serial number if possible) of the Trio business hours.

equipment you are working with. Include as much detail as possible

about the situation, and any tests that you have done which may help

us to better understand the issue. If possible, please include your

telephone contact information should we wish to further clarify any

issues.
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Innovative and sophisticated
digital communications
designs products and solutions
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TRI O DATACOM GROUP
41 Aster Avenue

Carrum Downs VIC

Australia 3201

T +613 9775 0505
F +613 9775 0606

E support@trio.com.au
vwwy tri o. comau

Information subject to change without notice.
© Copyright 2002 Trio DataCom Pty Ltd. All rights reserved.
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