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1. BRIEF OVERVIEW

The SmartScan Central Office System is a set of two programs that are designed to communicate
with Southern Technologies SmartScan Next Generation Hot Box Detectors. The two programs are
the SmartScan Central Office Server (referred to throughout this document as the server] and the
SmartScan Central Office Network Builder. Both programs can run on any computer running a
Windows 32-bit operating system [Windows 95, 98, NT, ME, 2000 or XP).

The SmartScan Central Office Server can communicate with hot box detectors via a dialup or lease
line connection. These connections can be either direct or multi-drop. If a multi-drop connection,
each field unit will have a unigque address (polling address) and will monitor the line for messages
containing that address.

The SmartScan Central Office Server program will periodically poll each hot box detector to update
the following information:

e Current status of site including:
=  Alarms
= Train Presence
= Battery Voltage

e Detailed Train Information

e Current Setup Parameters

The SmartScan Central Office Server will display this and other information on a map of the rail
network showing the locations of each hot box detector. The user will draw this map by using the
SmartScan Central Office Network Builder program.

When alarms occur in the field, the server will display a flashing dialog on the map and sound audio
alerts. An operator must acknowledge these alarms before they will be reset.

The SmartScan Central Office Server program also allows the operator to perform the following
functions:

e Display and print detailed hot box detector information on each train passing a site.
e Display and print a summary of all trains in the system.

e Export detailed hot box detector information to a comma delimited text file which can be
imported into any word processing, spreadsheet or database program for further processing.

2. INSTALLATION

2.1. Installing SmartScan Central Office Server and Builder Programs

The SmartScan Central Office Server and Builder programs come on a CD-ROM. To install the
programs, insert the CO-ROM into the CD-ROM drive. The installation program should automatically
start. If it does not start, click the Start and then the Run buttons. In the Open box, type
d:autorun.exe if the CD-ROM is the D drive on your computer. If it is not the D drive, type the
appropriate drive letter followed by a colon and then autorun.exe (ex. e:autorun.exe, f:autorun.exe,
etc.). The display in Figure 1 will then appear.
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':‘_':_"!SmartScan Central Office Installation

Install SmartScan Central Office Frograms

Install Acrobat Feader 4

Install SmartScan Central Office Manuals

Youwill need to install the Acrobat Reader to read or
print the SmartScan Central Office manuals' Acrobat
Reader file (FOF).

Exit

Figure 1 - Installation Display

Click the Install SmartScan Central Office Programs button to install the programs, and follow the
instructions. When the SmartScan Central Office programs are installed, they are loaded into the
SmartScan folder by default.

To install an icon for the SmartScan Central Office Sever program on your desktop:

e click the Start button
e place the mouse pointer on Programs

e place the mouse pointer on the SmartScan Central Office Server (should be at the bottom of
the list) and click the right mouse button

e place the mouse pointer on Send To
e click on Desktop

The SmartScan Central Office Network Builder is installed in a similar fashion.

2.2. Starting the Program

To start the program, click the Start button, point to Programs and then to the SmartScan Central
Office Server program, or double click on the appropriate icon on the desktop, if installed.

After starting the program, the Network Map display will appear.

3. TECHNICAL SUPPORT AND UPDATES

Periodically Signal Computer Consultants issues maintenance releases and new versions of this
program. Maintenance releases are free and correct problems found with the program and/or
provide minor enhancements to the program. Before contacting us with problems, we suggest you
check our web page at www.aeitag.com to insure that you have the latest maintenance release of
the program. You can also go to our web page by clicking the appropriate web page item under the
program’s WWeb Page menu at the top of the screen.

Technical support is free for the first twelve months after installation. A maintenance agreement
can be purchased to extend the period of technical support.

For technical support or more information on the maintenance agreement, contact Signal
Computer Consultants at:
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When the SmartScan Central Office Server program begins a map of the hot box detector network
is displayed (see Figure 2). This map was built by using the SmartScan Central Office Network
Builder program, which produced a "track" file (track files have a .trk file name extension) containing
the specifications of the network. The SmartScan Central Office Server uses information in the
track file to create the map and generate a database of the hot box detectors in the network.

Multiple hot box detector networks can be built, each of which will have its own track file. A new
track file can be loaded into the SmartScan Central Office Server by selecting the Open Track File

menu item under the File menu.
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Figure 2 - Rail Network Map
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The display in Figure 2 is broken down into four main areas. Starting at the top of the display, these
areas are: the Server Status Line, which is located immediately below the menu items; the Device
Information Line; the Network Map; and, finally, the Communication Port Status Line, which is at the
very bottom of the screen. The following paragraphs describe these areas in more detail.

4.1. Server Status Line

Figure 3 shows the Server Status Line. The first item from the left is the name of the track file the
server is current using. This file is created by the SmartScan Central Office Network Builder
program and is used by the server program to draw the map and to create the database for the
hot box detectors

'f_iﬂSmarlScan Central Office - Signal Computer Consultantz Telephone 412 655-1884 WwWeb Page www_aeitag. com

Filz= Ligtz Setup Communication: Find Help

| C:AProjectziHotBoxhstchotbox. bk | Communications DM Ne?\?l.jlork TL[?sitn Zlﬁ:ﬁtm Mlonillorl

Figure 3 - Server Status Line

The second item is the communications status. The operator has the ability to turn
communications on and off by using the Communications On/0Off menu item under the
Communications menu.

4.2. Device Information Line
Figure 4 shows the Device Information Line that is located just below the Server Status Line.

If_i_"]‘SmaltSt:an Central Office - Signal Computer Consultantz Telephone 412 655-1884 Web Page www_aeitag. com
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Figure 4 - Device Information Line

This line shows a portion of the information about a selected hot box detector. In Figure 4 the
mouse pointer was placed on the hot box detector at mile post 1234.5 on the network map, and
information about this detector appeared in the Device Information Line. For hot box detectors this
information includes:

The mile post location

The current alarm

The alarm time (only if there is a current alarm)

Train presence status

The battery voltage

The time the server received its last message from the detector
The time the server received the last train data from the detector

4.3. Network Map

The most useful tool in finding the status of the hot box detectors is the Network Map. The Network
Map is located below the Device Information Line and shows the relative geographical positions of
all of the hot box detectors in the system (see Figure 2).
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4.3.1. Hot Box Detector Symbol Status Codes

The status of each hot box detector in the network is shown by the color of the hot box detector
symboal (HB in a red square), a color-coded X over the hot box detector symbol, and whether the hot
box detector symbol is flashing. If the hot box detector symbol is flashing, the hot box detector is
reporting an alarm. The following lists the color-coded status of the hot box detector symbols:

Color of Hot Color of X Hot Box Detector Status
Box Detector over the
Symbol Hot Box
Detector
Symbol

Black No X The status is Ok. There is no train present.

Red No X The status is Ok. There is a train present.

Black or Red Red X Server has not been able to communicate with the hot box
detector for over 30 minutes.

Black or Red Blue X Server has not been able to communicate with the hot box
detector for over 5 minutes.

Black or Red Green X The server has not received a train record from the hot box
detector for over 8 hours. This can mean either no trains have
passed the detector in the last 8 hours or the hot box detector is
having problems detecting trains or sending data.

Black or Red Black X The hot box detector has been software disabled by the operator.
The server will not try to communicate with this detector.

4.3.2. Hot Box Detector Pop-up Menu

Placing the mouse pointer on a hot box detector symbol and clicking the right mouse button will
cause the pop-up menu in Figure 5 to be displayed.

bt
s1

Dizable Hat Box

Office Setup Parameters

Site Setup Parameterz

Request Train Summary Update
Rezend All Stored Trainz r—

Send Setup data

b aoritar Hat Box Communications

Moanitar Hat Box Status \‘
Test Hot Bow Alarm

Figure 5 - Hot Box Detector Pop-up Menu
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This menu allows the operator to:
e Enable/Disable Hot Box - Enable or disables communication with the hot box detector

e Office Setup Data - View the hot box detector's setup parameters as created by the SmartScan
Central Office Network Builder program (see Paragraph 9.1). These parameters may differ
from the setup parameters stored in the field unit.

e Site Setup Data - View the hot box detector's setup parameters as currently stored in the field
unit (see Paragraph 9.2).

e Request Train Summary Update - Request the hot box detector to send its current list of
stored trains to the server. Each hot box detector can store up to 500 trains.

e Resend All Stored Train - Request the hot box detector to send data to the server on all of its
stored trains.

e Send Setup Data - Request the server to send the setup data created by the SmartScan
Central Office Network Builder program to the hot box detector.

e Monitor Hot Box Communications - View communications between the server and the hot box
detector in real time (see Paragraph 6.5).

e Monitor Hot Box Status - View the current status of the hot box detector in real time (see
Paragraph 6.4).

e Test Hot Box Alarm - Cause a test hot box alarm to be generated with the audio alert.

4.3.3. Zoom in and Zoom out

The network map has a zoom-in and zoom-out feature. There are two ways to zoom in or zoom out.
One way is via the Zoom-In and Zoom-Out button in the toolbar near the top of the screen. Simply
click one of these buttons to either zoom in or zoom out.

The second method is to place the mouse pointer anywhere on the network map where a hot box
detector or track symbol is not located and then click the right mouse button. This will cause the
screen to move from the zoom in view to the zoom out view or vice versa. It will also center the new
view on the location at which the mouse was located in the old view.

4.4. Communication Port Status Line

The Communication Port Status Line is at the bottom of the screen (see Figure B). This line shows
the status of all of the enabled communication ports.

4 |

C3Dial 123454 | |

Figure 6 - Communication Status Line

In Figure 6, Communication Port 3 (C3] is enabled and is dialing the hot box detector at mile post
1234.5X.

The following are the communication status codes used in the Commmunication Port Status Line:
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Code Description

Dial The server is dialing out to the hot box detector via the specified port

Enabled Port is available to transmit or receive data from the hot box detectors

Disabled Port is not available because a modem could not be found

Answering Port is answering the telephone line, but does not have a modem connection

Connected Port has a modem connection, but has not received a message and,
therefore, cannot identify the hot box detector.

RX Port is receiving data from the hot box detector (hot box detector initiated).

> Port is transmitting data to the hot box detector (server initiated).

5. ALARMS

The SmartScan Central Office Server will generate audio and flashing visual alarms when it receives
an alarm from a hot box detector in the field and when it loses communications with a hot box
detector for over five minutes. An operator must acknowledge any alarm before it will be
discontinued.

5.1. Visual Alarm

When a hot box detector reports an alarm to the server, the server will display the alarm as shown
in Figure 1.

Hot Box Detector Alarm

Acknowledged By I

Acknowledged Password I

Acknowledge

Figure 7 - Visual Alarm Display

This display will flash between red and white until the operator acknowledges the alarm. If password
protection is turned on, the operator must enter his/her user name and password (see Paragraph
10]) for the alarm to be acknowledged. Once the alarm is acknowledged, the display will stop
flashing, the audio alarm will stop, and the Acknowledge button on the display will change to a Close
button. The Close button will allow the operator to close the display. The display cannot be closed
until the alarm is acknowledged.

While the hot box detector is reporting the alarm, its symbol on the network map will continuously
flash. It will continue to flash even if the operator acknowledges the alarm.
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Multiple visual alarms, one for each alarming hot box detector connected to the server, can be
displayed at the same time.

5.2. Audio Alarm

When a hot box detector reports an alarm to the server, an audio alarm will also sound. The
system manager can specify the sound file (.wav file] used for each of the various types of alarms.
To specify a sound file, select the Alarm Sound File menu item under the Setup menu. The dialog in
Figure 8 will appear.

Alarm Sound Files Setup I
Sound Alarm Sound File
Hat Box Dietector WV Yes  [CWINDOWS'Media\CHIMES wis/ Browse |  Test |
Dragging Equipment Alam ¥ *es  [C:vw/INDOWS \Media\CHORD. Wity Browse |  Test |
Loss Communications Alam W ‘es IE:'\WINDDWS\Media\DING.WAV Browse | Test I
MNan-critical Alam ™ es I Browse I Test I

QK | Cancel | Help |

Figure 8 - Alarm Sound Files

5.3. Alarm Records

Any time the server sees a new alarm or an operator acknowledges an alarm, a message will be
placed in the maintenance log (see Paragraph 14).

6. HOT BOX DETECTOR COMMUNICATIONS

6.1. Communication Port Status

When the SmartScan Central Office Server program begins it checks the status of all of the
communication ports and updates their status in the Communication Port Status Line. To view the
detailed communication port status click the Communications Menu item and then the
Communication Port Status item from the secondary menu. The display in Figure 9 will appear.

The operator can decide which communication ports will be enabled by checking the appropriate
boxes. The server will not try to use any communication port that is not enabled.

The operator can also specify if the communication port uses a dialup or lease line connection.
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Enabled  Dial Lease Device Type todem Yersion

Coram Part 1 ' 0l [ |H8-232 Iport iz active, no modem found
Comm Part 2 r ol o Iunknu:uwn Iport is inactive

CommPotd  [# & O |Modem |Softk56v_B2.1_v3.05.18.080K
Comm Port 4 r [ Iunknu:uwn Iport is inactive

Comm Port 5 r [ Iunknu:uwn Iport is inactive

Comm Part B r w Iunknc-wn Iport is inactive

Carmm Port 7 r & |unknown [port s inactive

Carmm Port & r & |unknown [port s inactive

Carnm Port 3 r & |unknown [port s inactive

Comm Port 10 ™ ol o Iunknu:uwn Iport i inactive

Comrm Part 11 r o O Iunknu:uwn Iport iz inactive

Comm Port 12 [~ o O Iunknu:uwn Iport iz inactive

Ok,

Figure 9 - Communication Port Status

6.2. Turning on Hot Box Detector Communications

Hot Box Detector Communications can be turned on or off by the operator. To turn the
communications on or off click the Communications menu item at the top of the network map
screen. This causes a secondary menu to appear. Click the Communications On item to turn
communications on or off. This item is checked if communications is on.

6.3. Hot Box Detector Communications Setup

There are a number of Communications Setup parameters that must be entered. To display and
enter these parameters, click the Communications menu item at the top of the screen and then the
Communications Setup item from the secondary menu. Figure 10 will appear.

When the server dials a hot box detector it uses the telephone number in the Hot Box Detector
Setup Parameters display (see Paragraph 9.1). It adds the dialing prefix entered in the
Communications Setup display to this number, if necessary. The dialing prefix does not appear in
this example because it is already part of the telephone number entered in the hot box detector's
setup parameters display.

The incoming telephone number is entered via the Communications Setup display for dial-up
connections. This is the telephone number the hot box detectors will dial to send information to the
server. The server will set up (configure) each hot box detector with this number. If the hot box
detector is located in a different area code from the server, the Hot Box Detector Setup
Parameters display will specify the dialing prefix to be used with the telephone number.
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Communications Setup x|
Outgoing telephone number prefis I
Incoming telephone number I

[]:4 Cahcel |

Figure 10 - Communications Setup

6.4. Hot Box Detector Status

The server records the current hot box detector status. To display this status place the mouse
pointer on a hot box detector symbol and click the right mouse button. A pop-up menu will appear.
Click the Monitor Device Dynamic Data menu item, and the screen shown in Figure 11 will appear.

Hot Box Detector Status = =] B3
Mile Post |'| 234,54 Current &larm INDHB
Mame ITest 1 Alarmn Tirne INnne
Last Message Time  |02/13/200311:23 Axxle: Murnber |
Last Train Message  [02/13/2003 11:22 Aocknowledged By |-Gystem-
Battery Valtage [141 Acknowledged Time  [02/13/2003 11:22
ULEEIRiEET IND Laszt Alarmn INnrth Rail Abzolute
Train &lam [N LastAlam Time  [02/13/2003 11:21
Trait Data Queusd IND
0k Help

Figure 11 - Hot Box Detector Status

This is a dynamic display. It will automatically update as data changes. Hot Box Detector Status
displays for multiple hot box detectors can be viewed at the same time. The following describes the
fields in the Hot Box Detector Status display:

Mile Post

Name

Last Message Time
Last Train Message
Battery Voltage
Train Present

Train Data Queued

the mile post location.

the hot box detector name.

the last time there was successful communication with the site.
the last time the hot box detector sent a train record to the server.
the current battery voltage at the hot box detector.

whether or not a train is currently present at the hot box detector.

whether or not the hot box detector has new train data to send to the
server.

10
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Current Alarm the alarm text if there currently is an alarm or "None" if there is not a
current alarm.

Alarm Time the time when the alarm occurred or "None" if there is not a current
alarm.

Axle Number the axle number in the train that caused the alarm.

Acknowledged By the name of the individual who acknowledged the alarm.

Acknowledge Time the time the alarm was acknowledged.

Last Alarm the alarm text of the last alarm.

Alarm Time the time when the last alarm occurred.

6.5. Communications Monitor

The server allows the operator to monitor communications between the hot box detectors and the
server. The easiest way to monitor communications between a hot box detector and the server is
to place the mouse pointer on the symbol of the hot box detector to be monitored and click the right
mouse button. This causes a secondary menu to be displayed. Select the Monitor Hot Box
Communications, and the display in Figure 12 will appear.

=l
Communication D ata Communication Port or Hot Box Detector
02/13/2003 13:00:08 [3) "Hot Box 0 - 1234 5" "T-- 05 05 071 81 30" =
02/13/2003 13:00:08 [3) "Hot Box 0 - 1234.5<" "T-- 0" Carnm Part - 01
02/13/2003 13:00:08 [3) "Hot Box 0- 1234.5<" "A-- 0D 04 43 4F 4E 4E 4543 54 20 39 36 30 30 0D 04 84 EB 13 00 Camm Part - 02
02/13/2003 13:00:08 [3) "Hot Box 0 - 1234.5:<" "R-- Comm Part - 03
COMMECT 9600 Cornm Part - 04
IEl" Cornrn Part - 05
02/13/2003 12.59:47 (3] "Hot Box 0- 1234.5<" "T-- 41 54 44 54 31 34 32 33 38 39 32 30 33 38 31 0D O&a™ Caomm Part - 08
02/13/2003 12:59:47 [3) "Hot Box 0 - 1234.5<" "T-- ATDT14238920381 Comm Part - 07
* Comn Part - 08
02/13/2003 12:53:47 [3] "no device" "R~ 0D 04 53 BF 66 74 4B 35 35 56 BF 42 32 2E 31 5F 56 33 2E 3035 2E 31 38 2E 30 38 ( Carnrn Part - 09
02/13/2003 12:59:47 (3] "no device" "R-- Comm Part - 10
Softk5EY_B2.1_V3.05.18.08 Comm Port - 11
ag Commn Part - 12
=l Hot Box 1103, %< - 002
02/13/2003 12:53:47 [3) "no device" "T-- 41 54 43 33 45 30 53 31 32 30 30 0D O&™ Hot Box "1160.1" - 001
02/13/2003 12:53:47 [3) "no device" "'T-- ATI3EOS12=0 Hot B "'1234 5" - 000
* — Hot Box "BE. 5" - 003
02/13/2003 12:53:41 [1] "no device" "T-- 41 54 43 33 45 30 53 31 32 30 30 0D &A™
02/13/2003 12:53:41 [1] "no device" "'T- ATIZEDS12=0 -
4 | » V¥ Receive Data W Transmit Data
Cancel [ Stop Contnue

Figure 12 - Communications Monitoring

This display shows a list of all recent communications with the hot box detector in order from most
recent to least recent. Each communication record has:

e The date and time the record was transmitted or received.

e The number of the communication port that received or transmitted the message.
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e The hot box detector’s internal number and mile post to which the message was sent or from
which the message was received.

e T or R to indicate whether the message was transmitted by the server to the hot box detector
or received by the server.

e The transmitted or received message.

Each communication record is shown as two separate representations. The first representation
(bottom most) shows the data as a string of text characters and the second (record above) shows
the same data as a set of hexadecimal characters with each pair representing one byte of data.
The hexadecimal representation is limited to approximately 30 bytes of data.

The screen shown in Figure 12 is a dynamic display, which will automatically update every 2 seconds
with the latest communication records. This makes it difficult to scroll down the Communication
Data list box to see earlier messages. To stop the update, click the Stop button at the bottom of the
display. To resume the updating of the screen, click the Continue button.

Included with the received messages are messages received and sent to the modem. Messages
sent from the server to the modem start with an “AT”. The following is a list of some of the modem
messages and their meaning:

Modem Message Description

ATDT and (telephone number) Dial the telephone number

ATHO Hang up

+++ Escape to command mode (allows the server to send
commands rather than data to the modem)

ATA Answer the telephone

CONNECT and (connection speed] | Modem connection

NO CARRIER No modem carrier

RING Line ring from incoming telephone call

The number of messages that can be displayed is limited to the last 5,000 messages received from
all hot box detectors. There is also a display limit of 40,000 characters of data. Because of these
limitations there may be times when no data will appear for a hot box detector that has not had any
communications with the server for an extended period of time.

To limit the display to just the transmitted or received messages, click the appropriate Transmit
Data or Receive Data check box located near the bottom right of the display.

The Communication Port or hot box detector list box on the right side of the display allows the
operator to display all messages or only the messages for specific communication ports or hot box
detectors. More than one communication port or hot box detector can be monitored at any given
time by making multiple selections in the list box.
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The Communication Monitoring display can also be called up from the main screen by clicking on
the Monitor button. However, when this button is clicked communications from all hot box
detectors will be monitored.

6.6. Communication Port Selection

Whenever the server tries to dialup a hot box detector site, it searches for the first available port
beginning with the highest communication port number.

6.7. Communication Log

The server maintains a log of all communications between the server and the hot box detectors.
This log resides in a file called “server comm log.txt”. This is a text file that can be accessed by
selecting the Lists menu item and the Communication Log item in the secondary menu. This
causes the display in Figure 13 to appear.

Like the message lines seen in the Communications Monitor, each message line received shows the
data and time it was received, the communication port number, the hot box detector, if known, and
a T if the server transmitted the message or an R if the message was received by the server.

Each communication record is shown as two separate representations. The first representation
shows the data as a string of text characters and the second shows the same data as a set of
hexadecimal characters with each pair representing one byte of data. The hexadecimal
representation is limited to approximately 30 bytes of data.

Because this file is a text file any word processing program can also access it.

The server has a file maintenance function that limits the size of this file. See Paragraph 12 for
more information.
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E server comm log_txt - Motepad =] E3
File Edit Format “iew Help
02,/06,/2003 13:26:35 (1) "no device"T-- 41 54 4% 33 45 30 53 31 32 30 30 0D 0A" _:J

027062003 13:30:53 (1) "no device" "T-- ATIZEONSLZ=0

027062003 13:30:53 (1) "no device"T-- 41 54 49 33 45 30 53 31 32 30 30 0D QA"
02/06,/2003 13:30:59 (32 "no device" "T-- ATIZEONSLZ=0

02/06/2003 13:30:59 (30 "no device"T-- 41 54 49 33 45 30 53 31 32 30 30 0D QA"

02/06,/2003 13:30:59 (3) "no device" "R—-

softksev_B2.1_Vv3.05.18.08

61,4

Anndna

02/06,/2003 13:30:59 (32 "no device"r-- 0D QA 53 6F 66 74 4B 35 36 56 5F 42 32 2E 31 5F 56 33 2E
30 35 2E 31 38 2E 30 35 0D 0A 4F 4B 0D 0A C4 FBE 01 FO"

02!06K2003 13:30:59 (30 "0 - 1234.5x" "T-- ATDT14238920381

02/06/2003 13:30:59 (3) "0 - 1234, 5x"T-- 41 534 44 54 31 34 32 35 38 39 32 30 33 38 31 0D 0a"
02/06/2003 13:31:20 (3) "0 - 1234.5¢" "R--
CONNECT 14400

AT
02/06/2003 13:31:20

€33 "0 - 1234.5<"R—— 0D 0A 43 4F 4E 4E 45 43 54 20 31 34 34 30 30 0D 0A 2F
49 00 28"
02/06/2005 13:31:20 (33 "0 - 1234.5x" "T-- ooooo”
02/06/2003 13:31:20 (3) "0 - 1234.5<"T-- 05 05 01 81 30"
02/06/2003 13:31:21 (3) "0 - 1234.5<" "R-- 00000102/06/03 13:31"
02/06/2005 13:31:21 (3) "0 - 1234.5x"R—- 03 03 01 81 01 31 30 32 2F 30 36 2F 30 33 20 31 33 3aA
33 31 00 00 00 04 ED OO0 OO0 00 00 04 49 00 F4 C4"
02/06/2003 13:31:21 ¢3) "0 - 1234.5<" "T-- 00003%%"
02/06/2003 13:31:21 (33 "0 - 1234.5x"T—— 05 05 01 81 33 FF FF"
02/06/2005 13:31:21 (33 "0 - 1234.5x" "R—- 000004D0-A"
02/06/2003 13:31:21 (3) "0 - 1234.5<"R-- 05 05 01 81 01 34 1E 97 41 00 03 31 32 33 34 2E 35 58 4
00 04 00 84 0C 03 02 06 0A OB 02 G6E 94 4B 2B 36 ED AD 96 12 12 03 03 02 02 57 02 6 Q2 6E 00 00
B4 00 B2 02 BC 00 9B 31 2E 36 30 00 00 &4 03 02 02 03 04 00 03 OB 67 01 00 00 00 19 00 00 13 12
02 02 43 01 00 00 00 19 00 38 13 12 02 02 7B 01 00 Q0 00 1% 00 36 13 12 02 02 7E 01 Q0 00 00 15
02 32 13 12 02 02 77 01 00 00 00 19 00 3C 12 11 02 02 70 01 00 00 00 19 00 3B 13 12 02 02 7E 02
00 00 00 15 00 A2 12 11 02 02 E4 02 00 OO0 00 19 00 00 70 20 43" ‘:J

Figure 13 - Communication Log

6.8. Maintenance Log

The server maintains a maintenance log file called “server maint log.txt”. This is a text file that can
be accessed by selecting the Lists menu item and the Maintenance Log item in the secondary
menu. This causes the display in Figure 14 to appear.

The maintenance file contains system maintenance messages such as when the server started,
when communications was turned on or off, when alarms occurred, etc. It also contains messages
about communication problems with the hot box detectors or if the program finds internal errors.
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B server maint log.txt - Notepad =] B3
File Edit Farmat “iew Help
02/13/2003 13:14:23 manual program exit :J

02/13,/2003 13:20:06 start of program
021372003 13:21:03 start of program
02/13/2003 13:21:459 manual program exit
02/13/2005 13:21:55 start of program
02/13,/2003 13:22:31 manual program exit
021372003 13:28:29 start of program
02/13/2003 13:28:46 Program manually closed by tom
02,/13/2003 13:28:51 start of ?FD ram
02/13,/2003 13:2%:46 Morth rai solute alarm at milepost 1234.5x on axle 25 at 02/13/2003
13:28 was acknuw]edged by tom at 02/13/2003 13:29
02/13/2003 13:32:34 Pprogram manually closed by tom
02/13/2005 13:33:10 start of program
02/13,/2003 13:33:28 Communications was turned on by tom
02/13/2003 13:33:47 Communications| was turned off by tom :j

Figure 14 - Maintenance Log
Because this file is a text file, any word processing program can also access it.

The servers have a file maintenance function that limits the size of this file. See Paragraph 12 for
more information.

7. TRAIN RECORDS

The Train Records List display shows a list of the last 1000 train records received from the hot box
detectors. All fields associated with a train record can be included in the Train Records List display.

7.1. Train Records List Display

The Train Records List display is shown in Figure 15. The total number of train records in the list is
shown on the status line under the tool bar. Below the status line and a set of operator buttons are
the column headers followed by a list of train records.

If‘_'-‘_q‘SmallSt:an Central Office - Signal Computer Consultants Telephone 412 655-1884 Web Page www._aeitag. com

File Ligtz Setup Communications Find Help

| C:\Projects‘HotBoxbstohatbos bk | Comrmurications OFF Ne?va\jlorkl Tl_riasipl ZDDL?lml Mloni:ml

Trains found =5

Column Setup | Axle Data I See Alarms I Export Train| Save Column Widths| Detail Print | Summary Print| Printer Setup | HelpI

hile Post | Track | Train Numberl Alarmnsg | Date/Time | Ale Eountl Car Eountl Ambient Temper... | Speedl Batteryl |
1234 84 hdain 1 Track 3 Yes 02/06/200310:11 E22 154 75 54 141
123454 Main 1 Track 2 Yes 0142042003 14:45 E22 154 7B 54 143
1234 54 ain 1 Track 1 Yes 01/30/2003 14:.42 98 23 77 E1 141

Figure 15 - Train Records List Display

7.2. Column Setup Button

By clicking the Column Setup button, the user can customize the information displayed in the each
train record. This will cause the Column Order Setup display to appear (see Figure 16).

To determine the fields that will be included in each train record, place the cursor on the field name
in the left-hand list of Available Fields and click the left mouse button. This causes the field to be
highlighted. Then click the Add button. The field will then be moved to the Selected Column Fields
list. Pointing the cursor to each field and holding the control key down while clicking the left mouse
button can select multiple fields.
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To remove fields from the Selected Column Fields list, select the fields to be removed and click the
Remove button.

The fields in the Selected Column Fields list are in the same order they will appear in each train
record of the Train Records List. The top field in the Selected Column Fields list will be in the left-
most column of each train record in the Train Records List. Each field down the list will be in the
column to the right of the previous field in the train record. To change the order of the fields in the
report, select the fields you want to be closer to the left side of the list and click the Advance button.
The fields that are selected will move one position up the list or one column to the left in the report.
You can advance any field to the top of the list and advance multiple selected fields.

The Train Records List display will immediately be customized per the parameters in the Column
Order Setup display when the “OK” button is clicked.

Available Fields Selected Columnn Fields
Hatwheel 1 Awg tile Post -
Hot'wiheel 1 bax A00 - Track.

HotWheel 1 Res Train Mumber
Hot wiheel 2 Awg Alarmz
Hat 'wiheel 2 bax DatedTirme
Hot'wiheel 2 Res Axle Count
Car Count
<= REMOWE Ambiert Temperature
Speed
Battery
b an Heat Rail 1
b an Heat Rail 2
Axg Heat Rail 1
ADVANCE Avg Heat Rail 2
Regigtor Awg Rail 1
Resiztor Avg Rail 2 LI
ak. Cahicel Help

Figure 16 - Train Record List Column Order Setup Display

7.3. Axle Data Button

From the Train Records List display the operator can call up additional data on axles for a particular
train record by selecting the train record in the list and clicking on the Axle Data button. This will
cause the Axle Data List display for the selected train record to appear. See Paragraph 8 for more
information.

7.4. See Alarms Button

Because a train record can have multiple alarms associated with it, it is not possible to display all
the possible alarms in the Alarm column of the Train Records List display. The Alarm column will
contain a “Yes” if the train record has one or more alarms associated with it or “No” if there are no
alarms associated with the train record. To see the alarms for a particular train record, select the
train record and click the See Alarms button above the column headers. The program will then
display the Train Alarms display shown in Figure 17/.
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Train Alarmsz

Cold Marth Resistar

Cold South Fesistar

Successive Cold Fesistors Exceeded
Integrity Failure

Mo spproach Track

Cancel

Figure 17 - Train Alarms

7.5. Export Train Button

All data about a selected train record can be exported into a delimited text file by clicking the Export
Train button. See Paragraph 11 for more details.

7.6. Save Column Widths Button

The operator can adjust the width of the columns in this display. Place the mouse pointer on the
vertical line between two column headers (for example, on the line between the Mile Post and Track
column headers), depress the left mouse key, and drag the mouse to the left or right to resize the
columns.

To save the new column sizes, click the Save Column Widths button above the column headers. The
next time this display is called up it will have the column widths that were displayed when this button
was clicked.

7.7. Detail Print Button

Selecting the train record in the list and clicking on the Detail Print button will cause a detail report
of a train record to be printed. Figure 18 and Figure 19 is an example of this report.
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Southern Technologies Corporation
Next Generation Detector System
TRAIN DETAIL

Traini: 2 Speed: 54 Milepost: 1234.5X
Date: 01/30/2003 Axles: 622 Track: Main 1 Track
Time: 14:45 Direction: West Temperature: 76
Battery: 14.3
Rail  Max Avg Resistor Txdr Counts  Alarm Limit Carside Parms
North 203 21 3 To1 622 Absolute 180 Slope: 1.60
South 184 22 4 Toz2 622 Differential 130 Minimum: 100
Hot Wheel 652

Cold Rail Temp 10
Wheel Max Avg Resistor

Maorth <] 6 2
South 10 6 3

Firmware Versions

Analyzer:  Comim:

System Alarms

Cold North Resistor

Cald South Resistor

Successive Cold Resistors Exceeded
Integrity Failure

MNo Approach Track

Axle Alarm Summary

13 South Rail Absolute
20 North Rail Absolute
50 South Rail Absolute

Figure 18 - Train Record Detail Report Page 1

Rail Wheel
Car Axle Morth South MNorth South  ON OFF  Alarms

8§ 3 21 21 6 10 25 162
/22 22 6 10 26 58
v 22 22 6 6 25 561
| 22 22 6 10 26 58
Carside Ave: North 22 South 22 Carside Alarms: North 135 South 135

9 3@ 2 21 6 6 24 162
40 22 22 6 6 26 59
41 22 22 6 10 26 561
42 A 1 6 6 24 60

Carside Ave: North 21 South 21 Carside Alarms: North 133 South 133

10 43 21 21 6 6 25 163
44 22 22 6 6 26 58
45 22 22 6 6 26 561
46 22 21 6 10 26 58

Carside Ave: North 22 South 21 Carside Alarms: North 135 South 133

1 47 2 21 6 10 25 162
48 22 22 6 10 26 58
43 22 22 6 6 26 561
50 21 183 6 6 25 60  South Rail Absolute

Carside Ave: North 21 South 22 Carside Alarms: North 133 South 135

12 51 21 20 6 10 25 162

52 22 22 6 10 26 58

53 22 22 6 6 25 561

h4 22 22 6 6 26 58
Carside Ave: North 22 South 22 Carside Alarms: North 135 South 135

13 85 21 21 6 10 25 162
56 22 22 6 6 26 58
57 22 22 6 10 26 561

6

2 » & 25 58
Carside Ave: North 22 South 22 Carside Alarms: North 135 South 135

14 59 21 20 6 6 25 162
60 22 22 6 10 26 58
61 22 22 6 6 26 561
62 22 22 6 10 26 58

Carside Ave: Nordh 22 South 22 Carside Alarms: North 135 South 135

Figure 19 - Train Record Detail Report Pages 2 to End
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7.8. Summary Print Button

Clicking on the Summary Print button will cause a summary report of all train records to be printed.
Figure 20 is an example of this report.

Southern Technologies Corporation
Next Generation Detector System
TRAIN SUMMARY

Version Info..... Analyzer: Milepost: 1234.5X%
Communicator: Track: Main 1 Track
Alarm Limits.... Absolute: 180 Carside Slope: 1.60
Differential: 130 Carside Minimum: 100
Hot Wheel: 650 Cold Wheel Temp: 10
Rail Wheel
Speed Average Average  Amb

Train#f  Date Time Cars Axles TO1 T02 (mph} Dir North South North South Temp
Batt

2 01/30/2003 14:45 154 622 B22622 54 W 21 22 5] 6 76
4.3v

3 02/06/2003 10:11 154 622 622622 54 W 21 21 5] 6 75
41y

2 01/30/2003 14:45 154 622 B22622 54 W 21 22 5] 6 76
4.3v

101/30/2003 14:42 23 98 98 98 61 E 22 22 5] 6 77
4.1y

1 00/05/2003 09:01 154 622 622622 54 W 21 21 5] 6 74
4.1y

2 00/05/2003 09:18 154 622 622622 54 W 21 21 5] 6 75

43v

Figure 20 - Train Summary Report

8. AXLE DATA

The Axle Data List display shows a list of all the axle data for a particular train record. All fields
associated with an axle can be included in the Axle Data List display.

8.1. Axle Data List Display

The Axle Data List display is shown in Figure 21. The total number of axles in the list is shown on
the status line under the tool bar. Below the status line and a set of operator buttons are the
column headers followed by a list of the axle data.

= 1 5SmartScan Central Office - Signal Computer Consultant: Telephone 412 655-1884 Web Page www.aeitag.com
File Liste Setup Communications Find Help
[ C:Projects'\HotBoxhstehotbax. trk | Communications OFF Nelt?va\jlorkl Tﬂgi{‘l ZDDL?tml Mlonirorl
Aules found = 622
Column Setup | Return to Train List | Export Train | Save Column Widths | Print | Printer Setup | Help |

Car ID | Car Mumber | Axle Mumber | Alarms | On Time | Off Time | Rail 1 Temp | Rail 2 temp | Hat 'wWheel 1 Temp | Hat wheel 2 Temp | -
1 1 28 a 2 21 g g
1 2 28 56 2 21 g g
1 3 28 59 2 21 g g b
1 4 25 562 2 21 E E
1 5 28 E0 21 20 g g
1 g 28 59 2 21 g g
2 7 28 162 21 20 g g
2 g 28 59 2 21 E E
2 | 28 E0 21 20 g 10
2 10 28 562 2 21 g g
2 1 28 59 2 21 g g
2 12 28 53 2 21 g g
3 13 South Rail Differential 28 162 21 176 g g
3 14 28 59 2 21 g g
3 15 28 59 2 21 5 5
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Figure 21 - Axle Data List Display

8.2. Column Setup Button

The user can customize the information to be displayed in the columns of the Axle Data List display.
Clicking the Column Setup button will cause the Column Order Setup display to appear (see Figure
22).

To include a field in the Axle Data List display, select the field name from the Available Fields list box,
and then click the Add button. The field will then be moved to the Selected Column Fields list box.
Pointing the cursor to each field and holding the control key down while clicking the left mouse
button will select multiple fields. In the screen shot shown in Figure 22 there are no field names in
the Available Fields list box because all of the available fields have already been moved to the
Selected Column Fields list box to be included in the Axle Data List display.

To remove field(s) from the Selected Column Fields list box, select the field(s) to be removed and
click the Remove button.

The fields in the Selected Column Fields list are in the same order they will appear in each line of the
Axle Data List. The top field in the Selected Column Fields list will be in the left-most column of each
axle data record in the Axle Data List. Each field down the list will be in the column to the right of the
previous field in each axle data record. To change the order of the fields in the report, select the
field(s) you want to be closer to the left side of the axle data records and click the Advance button.
The fields that are selected will move one position up the list or one column to the left in the report.
You can advance any field to the top of the list and advance multiple selected fields.

The Axle Data List display will immediately be customized per the parameters in the Column Order
Setup display when the “OK” button is clicked.

Column Order Setup B3

Available Fieldz Selected Calumn Fields

CarlD

ADD - Car Mumber

axle Murnber
Alarms

Or Time

Off Time

Rail1 Temp

<= REMOWVE Rail 2 temp
Hatwheel 1 Temp
Hatwheel 2 Temp

ADVANCE

ak. | Cahicel

Help [

Figure 22 - Axle Data List Column Order Setup Display
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8.3. Return To Train List Button
The Return To Train List button causes the Train Record List display to reappear.

8.4. Export Train Button

Data about the last selected train record can be exported into a comma delimited text file by clicking
the Export Train button. See Paragraph 11 for more details.

8.5. Save Column Widths Button

The operator can adjust the widths of the columns in this display. Place the mouse pointer on the
vertical line between two column headers (for example, on the line between the Car ID and Car
Number column headers), depress the left mouse key, and drag the mouse to the left or right to
resize the columns.

To save the new column sizes, click the Save Column Widths button above the column headers. The
next time this display is called up it will have the column widths that were displayed when this button
was clicked.

8.6. Print Button

Clicking on the Print button will print a detail report of the train record as explained in Paragraph
7.7.

9. HOT BOX DETECTOR SETUP PARAMETERS

The SmartScan Central Office Server program maintains two sets of hot box setup parameters.
One set is called the Office Setup Parameters and is created by using the SmartScan Central Office
Network Builder program. The second set is the setup parameters that are currently loaded into
the physical hot box detector. The server obtains these parameters by sending a message to the
hot box detector when the program is first started. The following describes these two sets of
parameters.

9.1. Hot Box Detector Office Setup Parameters

To view the hot box detector office setup parameters for a particular hot box detector, place the
mouse pointer on the hot box detector symbol on the Network Map, click the right mouse button,
and then select the Office Setup Parameters menu item. This will cause the display in Figure 23 to
appear.
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Hot Box Office Setup Parameters x|

Abzolute Alarm Limit 130

EQOT Replay Time |1D

* Digled  Leased
¥ RTS/CTS Enabled

Puoliing Code I M ame ITesH Milepost |1234.5>< Track Designatar IMain'l Track "I

Cold R ail Minimum |1 Cold R ail Temperature |10 Hot Wwheel Alarm Limit (650 ducer Distance |24.EI

Attached Equipment: W Dragger Detector Announcements: [ Axle Count
™ High Load Detectar [~ Train Speed
™ Hotwheel Scanners ™ ambient Temperature
¥ Snow Cycle For Scanner Heaters ™ Train Length
[ 'wide Load Detectar ¥ Slow Train
W Enable Carside Alarm Detection ™ arival
W Presence Equipment [ Stop The Train
™ Switch Matar W Low Battery

Clearance Type: € Light Beam % Trip "wire ™ Mumber Of Cars

Clearance Mode: & Muliiplexed  © Separate

Telephone |14238920381 Drial-out prefis I Pagzzwond 1 I Pagzzword 2 I

& MuliTech Modem MT19322D% Other Modem

Difterential Alarrn Lirnit |1 30 Carzide Minimunm |1IJD Carzide Slope |1 B0

¥ Fepeat Mo Defects

W Announce Company

todem Setup Command Lines

Special comments

Cancel | Help |

Figure 23 - Hot Box detector Office Setup Parameters

Please note that this is a read-only display. None of the fields it this display can be modified in the
SmartScan Central Office Server program. They can only be modified in the Smart Scan Central
Office Network Builder program.

The following describes the fields in this display:

Polling Code

Name
Mile Post
Track Designator

Absolute Alarm Limit
Differential Alarm Limit

Carside Minimum

the commmunications address code if the hot box detector is on a multi-
drop communication line.

the hot box detector name.
the mile post location.
the identifier of the track the hot box detector is monitoring.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.
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Carside Slope see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

Cold Rail Minimum see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

Cold Rail Temperature see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024)] for information about this field.

Hot Wheel Alarm Limit see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

Xducer Distance see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

Attached Equipment see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

Clearance Type see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

Clearance Mode see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

EOT Replay Time see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

Telephone if the hot box detector is connected to a dialup telephone ling, the
associated telephone number of the line.

Dial-out Prefix if the hot box detector is connected to a dialup telephone line, any
dialing prefix it must use to dial the server.

Password 1 see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

Password 2 see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

Dial or Lease indicates whether the hotbox detector is on a dialup or lease
communications line.

Modem Setup see Southern Technologies SmartScanNG After Installation Manual

Command Lines (EUD-2003024) for information about this field.

RTS/CTS Enabled see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

MultiTech or Other see Southern Technologies SmartScanNG After Installation Manual

Modem (EUD-2003024) for information about this field.

Special Comments any special comments about the hot box detector.

9.2. Hot Box Detector Site Setup Parameters

To view the hot box detector site setup parameters for a particular hot box detector, place the
mouse pointer on the hot box detector symbol on the Network Map, click the right mouse button
and the select the Site Setup Parameters menu item. This will cause the display in Figure 24 to
appear.
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Hot Box Detector Site Setup Parameters x|
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& MultiTech Modem MT193220%  Other Modem

Anaylzer Wersion IJDEL 01/27/2003  Analyzer COP Reset Counter I Agzemble D ate/Time |EI1 fAA03 112618
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Cancel | Help |

Figure 24 - Hot Box Detector Site Setup Parameters

Please note that this is a read-only display. None of the fields it this display can be modified in the
SmartScan Central Office Server program. They can only be modified by making changes to the
parameters loaded into the physical hot box detector equipment.

The following describes the fields in this display:

Polling Code

Name
Mile Post
Track Designator

Absolute Alarm Limit

Differential Alarm Limit

the commmunications address code if the hot box detector is on a multi-
drop communications line.

the hot box detector name.
the mile post location.
the identifier of the track the hot box detector is monitoring.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.
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Password 2

Dial or Lease
Modem Setup
Command Lines
RTS/CTS Enabled
MultiTech or Other
Modem

Analyzer Version

Analyzer COP Reset
Counter
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see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024)] for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

if the hot box detector is connected to a dialup telephone line, the
associated telephone number of the line.

if the hot box detector is connected to a dialup telephone line, any
dialing prefix it must use to dial the server.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

indicates whether the hotbox detector is on a dialup or lease
communications line.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

see Southern Technologies SmartScanNG After Installation Manual
Manual (EUD-2003024) for information about this field.
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Assemble Date/Time see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

Comm Version see Southern Technologies SmartScanNG After Installation Manual
(EUD-2003024) for information about this field.

Comm COP Reset see Southern Technologies SmartScanNG After Installation Manual

Counter (EUD-2003024) for information about this field.

Rebroadcast DMTF see Southern Technologies SmartScanNG After Installation Manual

Code (EUD-2003024) for information about this field.

10. Password Maintenance Display

The system manager can set up password protection. To assign passwords, the system manager
chooses the Password Maintenance menu item under the Setup menu, which causes the Password
Maintenance display to appear [see Figure 25).

Pazsword Maintenance

dzer Mames

Mew- Uszer Mamme Itom
-Sustem- ADD

Pazsword ItESt

REMOWVE & alam scknowledgement Only

© Full Access
CHANGE ¥ Fequire Alam scknowledgement Pagssword
oK Cancel Help

Figure 25 - Password Maintenance Display

There are two levels of password protection that can be implemented. These are: alarm
acknowledgement only, which allows the operator to acknowledge alarms only, but not change
critical system parameters; and full access, which allows the operator to acknowledge alarms and
change all system parameters.

To activate these various levels of protection, check the Require Alarm Acknowledgement Password
box.

Please note that all user names and passwords are case dependent.

To add a new user simply type a user name and password into the appropriate boxes, specify the
access level by checking the appropriate access level box, and click the Add button.

To edit a password, select the user name in the User Names list. The information associated with
the user name will appear in the User Name and Password boxes to the right of the list. Modify the
data in these boxes including the access level and click the Change button to update.

To remove a password, select the user name in the User Names list and click the Remaove button.
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The system will not allow you to remove the "-System-" user name or change it. It will, however, allow
you to change the password for this user name.

11. EXPORT DATA

To allow other programs to access data stored by the SmartScan Central Office Server program,
the program automatically creates two types of comma delimited text files. It also allows the
operator to generate a comma limited text file for a particular train record.

11.1. Automatically Generated Export Files

The first type of automatically generated export file contains information about the current status of
all the hot box detectors. The second type of file contains data on the last twenty train records for
each hot box detector. These files are placed in a folder that can be specified by the system
manager. To specify this folder click on the Export File Folder menu item under the setup menu.

The following paragraphs describe the two types of automatically generated export files.

11.1.1. Hot Box Status Export File

The SmartScan Central Office Server will periodically create a file called "Hot Box Status Export.txt"
which contains status information on all of the hot box units connected to the system.

This file is a comma delimited text file and can be displayed with any word processing program such
as Notepad, WordPad or Word. All records (segments] in the file are terminated with a line feed
character [Hex OA).

Each record in the file is called a segment. There are three segment types. The following table
defines the segment types and their associated codes:

Segment Maximum Number Description
Code In File
START 1 Message Header
Segment
HOTBOX 100 Yard Segment
END 1 Message Trailer
Segment

A segment code is at the beginning of each segment. The segment code is separated from the
other fields in the segment by a comma. All fields within the segment with the exception of the
segment code are in quotations. The following is the general layout of all types of segments:

Segment code, "field 1", "field 2"," field 3", ...<line feed character>
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The first segment in the file is the START Message Header. The last segment in the file will be the
END Message Trailer. All other segment types must be positioned in the file between the START
and END segments.

The HOTBOX segments may be in any order after the START Message Header segment and before
the END Message Trailer segment. The following is the general order of the segments within the
file:

START
HOTBOX
HOTBOX
HOTBOX
HOTBOX
HOTBOX
HOTBOX
END

Each of the following tables describes the fields for each segment type and includes an example:
START Message Header Segment

Field Data Data Format Description
Number Name

ST1 Version Numeric 1 to 4 digits Version number of the file format

ST2 Date/Time | MM/DD/YYYY<space> | Date and time the file was created
HH:MM:SS MM = month

DD = day of month

YYYY = year

HH = hour

MM = minute

SS = second

Example:
START,"0001","02/08/2003 11:24:37"
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Field
Number

Data Name

Data Format

Description

HB1

Milepost

Alpha/Numeric
1 to 8 characters

Milepost

HB2

Train
Presence

Alpha/Numeric
13 to 16 characters

Indicates with one of the following
messages whether [or not) a train is
currently present:

Train Present

No Train Present

HB3

Alarm

Alpha/Numeric
5 to 8 characters

Indicates with one of the following
messages whether (or not) the train at
the site has an alarm:

Alarm

No Alarm

HB4

Train Data
Queued

Alpha/Numeric
17 to 20

Indicates with one of the following
messages whether [or not) the site has a
train message queued to be sent to the
office:

Train Data Queued

No Train Data Queued

HBS

Last Message
Date/Time

MM/DD/YYYY<space>
HH:MM

Date and time the last message was
received by the office from the field
MM = month

DD = day of month

YYYY = year

HH = hour

MM = minute

HBG6

Last Train
Date/Time

MM/DD/YYYY<space>
HH:MM

Date and time the last train data
message was received by the office from
the field

MM = month

DD = day of month

YYYY = year

HH = hour

MM = minute

HB7

Battery
Voltage

XXX where X is a digit

Battery voltage in tenths of volts
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HB8

Axle Alarm

Alpha/Numeric
6 to 40 characters

Description of axle alarm for the current
train. This field will contain "None" if there
is no alarm, or one of the following:
North][East] Rail Absolute

[South][West] Rail Absolute

[North][East] Rail Differential
[South][West] Rail Differential
[North][East] Hot Wheel

[South][West] Hot Wheel

[North][East] Rail Pyro Saturation Alarm
[South][West] Rail Pyro Saturation Alarm
Carside Slope, [North][East] Side

Carside Slope, [South][West] Side

Wide Load, [North][East] Side

Wide Load, [South][West] Side

Dragging Equipment

High Load

HBS

Axle Alarm
Date/Time

MM/DD/YYYY<space>
HH:MM or "None"

Date and time the current axle alarm was
received or "None" if no current alarm
MM = month

DD = day of month

YYYY = year

HH = hour

MM = minute

HB10

Acknowledged
By

Alpha/Numeric
1 to 20 characters

Operator name of the individual at the
office who acknowledged the alarm

HB11

Acknowledged
Date/Time

MM/DD/YYYY<space>
HH:MM or "None

Date and time the current axle alarm was
acknowledged by someone at the office or
"None" if the alarm has not been
acknowledged

MM = month

DD = day of month

YYYY = year

HH = hour

MM = minute
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HB12 Last Axle Alpha/Numeric Description of axle alarm for the last
Alarm 6 to 40 characters alarm received by the office that is not the
current alarm. This field will contain
"None" if there was no last alarm or one
of the following:

[North][East] Rail Absolute

[South][West] Rail Absolute

[North][East] Rail Differential
[South][West] Rail Differential
[North][East] Hot Wheel

[South][West] Hot Wheel

[North][East] Rail Pyro Saturation Alarm
[South][West] Rail Pyro Saturation Alarm
Carside Slope, [North][East] Side

Carside Slope, [South][West] Side

Wide Load, [North][East] Side

Wide Load, [South][West] Side

Dragging Equipment

High Load
HB13 Last Axle MM/DD/YYYY<space> | Date and time the last axle alarm [not the
Alarm HH:MM or "None" current axle alarm) was received or
Date/Time "None" if no last alarm
MM = month
DD = day of month
YYYY = year
HH = hour
MM = minute
HB14 Hot Box "Enabled" or "Disabled" Indicates whether the operator has
Detector enabled or disabled communication

Enable

Example:

HOTBOX,"1234.5X","No Train Present","No Alarm","No Train Data Queued",
"02/07/200315:49","02/06,/2003 13:31","14.1","None","None","Unknown",
"02/06,/2003 15:51","North Rail Absolute",""02/06,/2003 15:48","Enabled"

END Message Trailer Segment

Field Data Data Format Description
Number Name
END1 Number Numeric 1 to 4 | Number of segments in the file not including
of digits the START and END segments
Segments
Example:
END,III' n
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11.1.2. Hot Box Train Export File

The Hot Box Office program will periodically create a file called "Hot Box Train Export.txt" which
contains the last 20 train records from each hot box detector connected to the system.

This file is a comma delimited text file and can be displayed with any word processing program such
as Notepad, WordPad or Word. All records (segments] in the file are terminated with a line feed
character [Hex OA).

Each record in the file is called a segment. There are four segment types. The following table
defines the segment types and their associated codes:

Segment Maximum Number Description

Code In File

START 1 Message Header
Segment

TRAIN 2000 Train Header
Segment

AXLE 120000 Axle Record
Segment

END 1 Message Trailer
Segment

A segment code is at the beginning of each segment. The segment code is separated from the
other fields in the segment by a comma. All fields within the segment with the exception of segment
code are in quotations. The following is the general layout of each segment:

Segment code, "field 1", "field 2"," field 3", ...<line feed character>

The first segment in the file is the START Message Header. The last segment in the file will be the
END Message Trailer. All other segments types must be positioned in the file between the START
and END segments.

The TRAIN segment is always followed by the AXLE segments associated with the train. After the
last AXLE segment for a train, a new TRAIN segment may follow. The following is the general order
of the segments within this type of file:

START
TRAIN
AXLE
AXLE
AXLE

AXLE
TRAIN
AXLE
AXLE

32
March 19, 2003



SmartScan Central Office Server

AXLE

AXLE

END

Each of the following tables describes the fields for each segment type and includes an example:

START Message Header Segment

nnnnnnnnnnnnnnnnnnn

Field Data Data Format Description
Number Name
ST1 Version Numeric 1 to 4 digits Version number of message format
ST2 Date/Time | MM/DD/YYYY<space> | Date and time the file was created
HH:MM:SS MM = month
DD = day of month
YYYY = year
HH = hour
MM = minute
SS = second
Example:

START,"0001","02/08/2003 11:24:37"

TRAIN Segment

Field Data Name Data Format Description

Number

TRN1 Train Number Numeric Each hotbox unit assigns a unique train
1 to 3 digits number to each train record

TRN2 Milepost Alpha/Numeric Milepost of the hot box detector that
1 to 8 characters reported the train

TRN3 Track Alpha/Numeric The identifier of the track the hot box

Designator 1 to 21 characters | detector is monitoring
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TRN4 Train Status Hexadecimal 8 This is a 32-bit field with each bit
digits (O to F) representing an alarm status for the train.
representing 32 Multiple alarms may occur. The following
bits. Bit O is the is a list of alarms and their assigned bits:

least significant bit.

Bit 31 is the most Bit | Alarm
significant bit. 0 Cold [North][East] Rail
1 Cold [South][West] Rail
2 Cold [North][East] Resistor
3 Cold [South][West] Resistor
4 Dead [North][East] Resistor
) Dead [South][West] Resistor
6 Successive Cold Rails Exceeded
7 VERY Slow Train
8 Short Train
9 Cold [North][East] Wheel
Scanner
10 Successive Cold Resistors
Exceeded
11 Successive Cold Wheels
Exceeded
12 Successive Cold Wheel Resistors
Exceeded

13 | Low Battery

14 | Dead [South][West] Wheel
Scanner Resistor

15 | Integrity Failure

16 | Stuck Dragger Pretrain

17 | Dead Battery

18 | Track Circuit Enabled, No Gates
19 Midrange Transducer Miscounts
20 | High Range Transducer
Miscounts

21 Stuck Dragger During Train
Passage

22 | Stuck Dragger Recovered
23 | Stuck High Load Detector
24 | Stuck Wide Load Detector
Pretrain [North][East] Side
25 | Stuck Wide Load Detector
Pretrain [South][West] Side
26 | No Approach Track

27 | Cold [South][West] Wheel
Scanner

28 | Cold [North][East] Wheel
Scanner Resistor

29 | Cold [South][West] Wheel
Scanner Resistor
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30 | Dead [North][East] Wheel
Scanner Resistor
31 Test Train

TRNS Train MM/DD/YYYY Date and time the train passed the hot box
Date/Time <space> HH:MM or | detector.
"None" MM = month
DD = day of month
YYYY = year
HH = hour
MM = minute
TRNGB Axle Count Numeric Number of axles in the train
1 to 3 digits
TRN7 Car Count Numeric Number of cars in the train
1 to 3 digits
TRNS8 Ambient Numeric Ambient outside temperature in
Temperature 1 to 3 digits with Fahrenheit
negative sign if
negative
temperature
TRNS Train Speed Numeric Train's exit speed in miles per hour
1 to 3 digits
TRN10 | Battery Voltage | XXX where X'is a Battery voltage in tenths of volts
digit
TRN11 | Maximum Heat | Numeric Maximum temperature for Rail 1 in
Rail 1 1 to 3 digits Fahrenheit
TRN12 | Maximum Heat | Numeric Maximum temperature for Rail 2 in
Rail 2 1 to 3 digits Fahrenheit
TRN13 | Average Heat Numeric Average temperature for Rail 1 in
Rail 1 1 to 3 digits Fahrenheit
TRN14 | Average Heat Numeric Average temperature for Rail 2 in
Rail 2 1 to 3 digits Fahrenheit
TBN15 | Average Numeric Average resistor temperature for Rail 1 in
Resistor Rail 1 1 to 3 digits Fahrenheit
TRN16 | Average Numeric Average resistor temperature for Rail 2 in
Resistor Rail 2 1 to 3 digits Fahrenheit
TRN17 | Maximum Numeric Maximum hot wheel temperature for Rail
Wheel Rail 1 1 to 3 digits 1 in Fahrenheit
TRN18 | Average Wheel | Numeric Average hot wheel temperature for Rail 1
Rail 1 1 to 3 digits in Fahrenheit
TRN19 | Direction Alpha Train's direction of travel. The field has
4 to 5 characters one of the following values:
North
South
East
West
TRN20 | Transducer 1 Numeric Number of hits on wheel sensor 1
Count 1 to 3 digits
TRN21 | Transducer 2 Numeric Number of hits on wheel sensor 2
Count 1 to 3 digits
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TRN22 | Two Axle Car Numeric Number of two axle cars
Count 1 to 3 digits
TRN23 | Absolute Limit Numeric Absolute temperature limit in Fahrenheit
1 to 3 digits
TRN24 | Differential Limit | Numeric Differential temperature limit in Fahrenheit
1 to 3 digits
TRN25 | Hot Wheel Limit | Numeric Hot wheel temperature limit in Fahrenheit
1 to 3 digits
TRN26 | CS Limit Numeric Carside temperature limit in Fahrenheit
1 to 3 digits
TRN27 | Carside Slope XXX where X is a Carside slope
digit
TRN28 | Carside Numeric Carside minimum
Minimum 1 to 3 digits
TRN29 | Maximum Numeric Maximum hot wheel temperature for Rail
Wheel Rail 2 1 to 3 digits 2 in Fahrenheit
TRN30 | Average Wheel | Numeric Average hot wheel temperature for Rail 2
Rail 2 1 to 3 digits in Fahrenheit
TRN31 | Hot Wheel Numeric Hot wheel resistor temperature for Rail 1
Resistor Rail 1 1 to 3 digits in Fahrenheit
TBN32 | Hot Wheel Numeric Hot wheel resistor temperature for Rail 2
Resistor Rail 2 1 to 3 digits in Fahrenheit
TRN33 | Cold Rail Numeric Cold rail temperature limit in Fahrenheit
Temperature 1 to 3 digits
TRN34 | Alarm Count Numeric Number of alarmed axles
1 to 3 digits
TRN35 | Rail 1 Side Alpha Rail 1 side designator. The field has one of
4 to 5 characters the following values:
North
East
TRN36 | Rail 2 Side Alpha Rail 2 side designator. The field has one of
4 to 5 characters the following values:
South
West
Example:

TRAIN,"3","1234.5X","Main 1 Track","0400840C","02/06,/200310:11","622","154","75",
l|54"’|l1 4.1 Il,ll203ll’ll1 76","21 ll,"21 ll,Il3ll,Il3ll,"BIl,llBll,llWestll,IIGE2"’"622","0","1 80"’"1 30","652","
/I 55","1 .60“,"1 00",“1 OII,“B",IIEII,I|3|I’IIII 0","3","NOl"th“,"SOUth“

AXLE Segment
Field Data Name Data Format Description
Number
AXLE1 Axle Number Numeric Number of the axle from the front of the
1 to 3 digits train. The first axle is 1.

AXLE2

Car

4 alpha characters

Car identification number if the hot box

36

March 19, 2003



SmartScan Central Office Server

nnnnnnnnnnnnnnnnnnn

Identification and 6 numeric detector is equipped with an AEl reader
digits and the rail car is tagged
AXLE3 Car Number Numeric Number of the car the axle is on. The first
1 to 3 digits carin the trainis 1.
AXLE4 Axle Alarm Alpha/Numeric Description of axle alarm. This field will
6 to 40 characters | contain "None" if there is no alarm or one
of the following:
[North][East] Rail Absolute
[South][West] Rail Absolute
[North][East] Rail Differential
[South][West] Rail Differential
[North][East] Hot Wheel
[South][West] Hot Wheel
[North][East] Rail Pyro Saturation Alarm
[South][West] Rail Pyro Saturation Alarm
Carside Slope, [North][East] Side
Carside Slope, [South][West] Side
Wide Load, [North][East] Side
Wide Load, [South][West] Side
Dragging Equipment
High Load
AXLES Time On Numeric Time, in milliseconds, the axle was
1 to 3 digits between sensors
AXLEB Time Off Numeric Time, in milliseconds, it takes for next axle
1 to 3 digits to hit first sensor after previous axle left
last sensor
AXLE7 Rail 1 Numeric Rail 1 temperature in Fahrenheit
Temperature 1 to 3 digits
AXLES Rail 2 Numeric Rail 2 temperature in Fahrenheit
Temperature 1 to 3 digits
AXLES Hot Wheel Rail | Numeric Hot wheel temperature on Rail 1 in
1 1 to 3 digits Fahrenheit
Temperature
AXLE10 Hot Wheel Rail | Numeric Hot wheel temperature on Rail 2 in
2 1 to 3 digits Fahrenheit
Temperature
Example:

AXLE,IIII ll,llll,llll Il’llNonelI,lle5I|,|l0ll’ll22ll,"21 II,IIBII’HBH
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END Message Trailer Segment

Field Data Data Format Description
Number Name
END1 Number Numeric 1 to 4 | Number of segments in the file not including
of digits the START and END segments
Segments
Example:
END’IIII n

11.2. Manually Generated Export Files

An export file for a particular train record can be manually generated by clicking the Export Train
button in the Train Record List display (see Paragraph 7.5]) or the Axle Data List display (see
Paragraph 8.4). A dialog will then appear and ask the operator to enter a file name. Once entered,
the file will be created and will have the same format as the Hot Box Train Export file (see Paragraph
11.1.2) with the exception that only one train will be reported.

12. FILE MAINTENANCE

There are three major files that should be maintained. These are the Train Record file, the
Communications Log File, and the Maintenance Log file.

12.1. Automatic Backup of the Train Record File

The system can automatically make back-up copies of the Train Record file ("Train Records.car"] via
the display shown in Figure 26. Select the File Maintenance menu item under the Setup menu to
bring this screen up.

The operator can specify whether the Train Record file should be automatically backed up, how
often, and the required number of back-up copies. The time can be specified in minutes, hours, or
days. The system will make a new back-up copy unless the file has not changed since the last back-
up copy was made.

The system will maintain up to 99 back-up copies. These back-up copies will have a file extension of
bxx. The xx portion of the extension is a number from 01 to 99. The file extension of .b01 is given
to the latest back-up copy, and .b99 would be the oldest backup copy if the operator specified that
99 back-up copies should be maintained.
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File Maintenance

¥ Automatic backup of the train record fle Wumber of backup files I

Backup file every [minutes/hours/days) |-| [ j

v Automatic deletion of communication records

wihen file size is greater than I'I 0ok j

v Automatic deletion of maintenance records

wihen file size is greater than I'I 0ok j

Ok Cancel [

Figure 26 - File Maintenance

12.2. Automatic Deletion of the Communications Log Records

The system maintains a communications log. The log is kept in a file named "server comm log.txt"
and can be viewed by selecting the Communications Log menu item under the Lists menu.

The records to be deleted can be determined by the size of the file. The operator specifies the
maximum size of the file in 1,000 byte increments. Periodically the system will check if the file is
larger than the maximum size and delete only the oldest records in the file to reduce the file’s size to
just below the maximum size.

12.3. Automatic Deletion of the Maintenance Log Records

The system maintains a maintenance log, which is kept in a file named "server maint log.txt" and can
be viewed by selecting the Maintenance Log menu item under the Lists menu.

The records to be deleted can be determined by the size of the file. The operator specifies the
maximum size of the file in 1,000 byte increments. Periodically the system will check if the file is
larger than the maximum size and delete only the oldest records in the file to reduce the file's size to
just below the maximum size.

13. MISCELLANEOUS FUNCTIONS

13.1. Finding Hot Box Detectors

To find a hot box detector, click the Find menu item at the top of the screen. This causes a
secondary menu to appear from which you can select the type of device. Figure 27 shows the
results of selecting the Find Hot Box Detector menu item.
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Figure 27 - Find Hot Box Detector
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To locate a particular hot box detector, click on the name in Figure 27, and the mouse pointer will

jump on the screen to the location of that hot box detector.

13.2. Printing Network Map Display

To print the Network Map display, select the File menu and then the Print Network Map menu item

from the secondary menu.

14. SYSTEM SPECIFICATIONS

Maximum Number of Train Records

Maximum Number of Axles per Train

Maximum Number of Hot Box Detectors
Maximum Track Layout Horizontal Grid Size
Maximum Track Layout Vertical Grid Size
Maximum Individual Bitmaps per Track Layout file
Maximum Bitmap Insertions per Track Layout File

Maximum Text areas per Track Layout File
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1000
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alarm acknowledgement, 7
audio alarms, 8
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Communication Status Line, 6
communications
monitor, 11
on, 9
Device Information Line, 4
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backup (automatic), 38
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maintenance, 38
maintenance log, 14, 39
File Maintenance display, 38
finding hot box detector, 39
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communication status, 10, 23
communications monitor, 11
communications setup, 9
export (status), 27
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messages, 11
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