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1.0
INTRODUCTION
The Data Monitor and Control (DMC) program is a Microsoft Windows 98/NT/2000/2003/XP™  based application software package that provides all the features necessary to setup, control and operate a radio frequency network of remote data acquisition stations in conjunction with Microsoft Access™.  DMC uses a Graphical User Interface (GUI) to display the location of each data station on a map display.  The data from each station is collected in a Microsoft Access™ database for rapid retrieval and display.  Alerts can be defined for each station to signal warnings to the operator if the alert conditions are reached at any station.  The current status of any station is immediately available by selecting the station from the map display.  Since DMC is designed and developed using the Microsoft Windows 98/NT/2000/2003/XP™ / Microsoft Office 97/98/2000/2003™ platform, all features of this platform can be utilized to review, manipulate, display, graph, print, analyze, etc., the data collected.  This document assumes that the user is familiar with Microsoft Windows™ display/keyboard/mouse conventions for windows manipulation, option selection, etc.

All of the stations in the RF network can be controlled, interrogated and configured using remote commands and script files that can be easily created and maintained.  A simple message system allows the creation and transmission of text messages to any station.  Messages received are logged in a message database and pop-up on screen for operator viewing and acknowledgment.  Alerts are logged into a separate table of the database as well and also pop-up on screen for operator viewing and acknowledgment.

Configurable security is provided to allow only authorized personnel to access to the various features.

2.0
LIST OF FEATURES
The following features are supported through the various menus provided by DMC:

· View map files

· Send/Receive Text Messages to/from Remote Stations

· Send Configuration Files and/or Individual Commands to Remote Stations

· Send Program File (*.DLD) to download to Campbell Scientific Data Logger, connected to the Remote Station

· Configure Security Options

· Configure COM Ports / TCP/IP Connection

· Configure Miscellaneous Configuration Items

· Import Log Files Into Database

· Archive Old Data to a Separate Database File

· Monitor DMC RF Modem /Remote Station Communication Exchanges

· Use Intelligent UPS Interface Power Monitor/Control to Prevent Data Loss

· Zoom In/Out on Map Display

· Examine Database Tables

· Edit Database Tables

· Print Database Tables

· Define Visibility Groups

· Define Stations
· Copy an Existing Station Definition When Defining a New Station

· Setup Analog Sensor Scales, Offsets, Minimum/Maximum Alert Levels

· Setup Digital Sensor States, Display Texts and Alert Conditions

· Customize Station and Sensor Labels

· Setup Station Offline Alert Timeout Periods

· Setup Station Icon (Predefined or User Definable)

· Setup a bitmap picture for the station

· Edit Station Setup

· Delete Stations

· Locate Stations

· Move Existing Stations anywhere on the map

· Examine Station Status

· Toggle display of Latitude/Longitude Grid Lines

· Playback of Log Files On Screen

· Control Visibility of Map Layers

· Control Visibility of Labels for Map Layers

· Specify Color for Labels for Map Layers

· Display name for any object on screen

· Display Width and Height of Map as well as Current View Scale

3.0
INSTALLATION

The Data Monitor and Control (DMC) program is provided on a CD ROM which also includes a set of map files and an empty copy of the database.  DMC can be installed on any platform using Microsoft Windows 98/NT/2000/2003/XP™  in conjunction with Microsoft Access™.  The installation procedure for DMC is covered in Appendix A.

While DMC is typically used with a single computer, it can also be used on a set of computers running on a network.  In this case, the database resides on a single computer and all the computers running DMC use this database.  The installation procedure configures DMC to refer to a database located on the local hard drive.  To configure DMC to reference a database that resides on another computer, you must include the full pathname of the DMC.mdb data base file.  This path is located in the DMC.ini file in the DMC sub-directory. 

ADMINISTRATIVE PASSWORD IS: SUPERVISOR (ALL CAPS)

4.0
DMC OPERATION

The DMC program is interfaced to a meteor burst or line of sight radio frequency data acquisition network via an MCC-545A RF Modem or by direct connection to an MCC-520B Master Station.  The RF Modem/Master Station can be connected either to one of the computer's COM ports, or to a terminal server and accessed via a TCP/IP connection. (user configurable - see the File menu Port Configuration option, 4.2.1.6 below).  MCC’s proprietary MSC™ protocol is used to communicate between the RF Modem/Master Station and the DMC computer.  

When the DMC program is started, it initializes its operating environment using configuration commands contained in its configuration file: dmc.ini.  Additionally, whenever a map file is opened (including at the startup of the program) the program reads two configuration files for the map: <map>.ini and <map>.def.  The notation <map> refers to the name of the map file being opened.  In addition, when opening a map, the program will read a configuration file for each station of the 550 or Pharomac type defined for that map.  These files have a name of the format: <id>.def..  Where <id> is the RF ID of the station, displayed as a leading zero padded five digit number.

dmc.ini contains general initialization parameters for DMC, including window size and position, default map, and port configuration and location of the Access database called dmc.mdb..

<map>.ini contains relatively static information on the default display of the map.  This includes the default location and zoom level, whether grid lines are on or off, which groups of stations are to be visible, and the visibility information for layers and their labels.  This file is only updated by using the Save Configuration option of the File menu (see 4.2.1.9 below).

<map>.def contains remote station configuration data.  This file is automatically updated whenever the OK pushbutton is used to complete any station configuration operation using the Station menu options.

<id>.def contains the sensor configuration information for the station with the RF ID that matches <id>.  Only 550 and Pharomac station types have sensor configuration information.  Therefore, those are the only types of stations which will have an associated <id>.def file.  Note that the <id>.def files cannot be read as a text file.

4.1  INTERACTING WITH DMC

The Default Display shown in Figure 4.1-1 illustrates the salient features of the DMC program.  This Default Display comprises two independent windows, the DMC window and the DTA Port window.  The keyboard is functional in the window currently selected.  Window selection is made by clicking the left mouse button on the appropriate window icon on the tool bar.  Alternatively, a window can be selected by pointing the mouse anywhere in the target window and clicking the left mouse button.  The following paragraphs discuss the use of the two DMC windows in detail.
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FIGURE 4.1-1:  DEFAULT DISPLAY

4.2  DMC WINDOW USAGE
The upper window in Figure 1 contains the DMC window which comprises virtually the entire interactive portion of DMC.  The top line of the window contains a series of menu items, most of which have multiple pull-down options.  The user interfaces with DMC via this menu bar using either a mouse or the hot keys as depicted on the menu bar in typical Windows™ fashion.  The balance of the upper window contains the selected subset of the map actively in use.  If a station is selected (see Station menu discussion in Section 4.2.4), the station name is highlighted on the map. When the mouse cursor is directed to the map display, the coordinates at which the cursor is pointing are displayed in the lower left hand portion of the window, and the width of the map area currently displayed in the window is displayed to the left of the coordinates, as shown I Figure 4.2-1.
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FIGURE 4.2-1:  COORDINATE  DISPLAY

The format of the map coordinates and the units of the width is configurable in Map Display Configuration under the File menu (see 4.2.1.8 below).  The sample shown above is the default configuration.

The map display can be altered in several ways:

1.
Use of the scroll bars on the right and bottom of the window.

2.
Zooming in to a particular area by positioning the mouse cursor to the desired starting point then clicking the right mouse button and dragging an area to display. (Pressing the “Esc” key while dragging will abort the zoom operation).

3.
Zooming out by positioning the mouse cursor to the desired focal point and then double clicking the right mouse button.

4.
Resizing the window in the standard Windows fashion.

5.
Using the Find option on the Station menu (see 4.2.4.1below.)

An optional map viewing restraint may affect items 1, 2, and 3. If the Map View Limit setting is enabled, the area it defines will always be in view. The scrollbars will be overridden to prevent the area from being scrolled out of the map view, dragging an area to zoom is limited to the defined area, and zooming out will not be allowed beyond the point where the entire map area is in view.  The Map View Limit is configured in Map Display Configuration under the File menu (see 4.2.1.8 below.)

The lower window in Figure 1 contains the DTA Port window that displays the communications activity within the RF network pertinent to the DMC's RF Modem.  This window would normally be kept active only to monitor RF network activity or to issue commands to the DMC's RF Modem.  Any RF Modem command except MESSAGE and REMCMD can be issued in this window.  messages and Remote Commands must be entered using the appropriate File menu option in the DMC window (see 4.2.1.2 and 4.2.1.3 below).  Regardless of whether the window is actively displayed, all activity on the DTA port is automatically transcribed into a daily log file named yyyymmdd.log.  These log files are stored in the map sub-directory under the selected map name.

These log files can be used to reconstruct system databases via the Import option on the File menu pulldown if necessary (see 4.2.1.10 below).  The balance of this section discusses the use of the menu pulldowns in the DMC window.  for more information on operation using the DTA Port window, see the MCC-545A RF Modem Operations Manual.

4.2.1   File MENU OPTIONS
The File menu options allow access to file-type operations.  Figure 4.2-2 depicts the options available using the File menu pulldown.  Each of these options is discussed in the following paragraphs.
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FIGURE 4.2-2:  FILE MENU PULL-DOWN

4.2.1.1  Open Map File - This opens a standard Windows file selection dialog box as shown in Figure 4.2-3..  Once a new map has been selected, it can be saved as the system default by executing the Save configuration option of the File menu (see 4.2.1.9 below).
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FIGURE 4.2-3:  OPEN MAP FILE SELECTION WINDOW
4.2.1.2  Send Message - The Send Message option is depicted in Figure 4.2-4.  This option is used to compose and initiate a message to any station on the RF network.  Alternatively, a text file containing a message can be used to generate the message via the File pushbutton.  its selection window is shown in Figure 4.2-5.  If a DLD file is selected to be sent, a window will appear displaying the file to be sent to the Data Logger. This screen appears in Figure 4.2-6. If a station has been selected (see Station menu discussion in Section 4.2.4), it will be entered into the Destination field by default and the default message priority is "R".  these items may be changed if necessary.
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FIGURE 4.2-4:  MESSAGE ORIGINATION WINDOW

Note: There is virtually no limit on the size of the file to be sent to the Data Logger. DMC will break the file into as many message packets as necessary to send the entire DLD.  However, large files will take longer to download to the site and low TXLIMIT settings at the site may extend this size.  It may be desirable to increase TXLIMT at the remote site prior to the download, then reduce it again when the process is complete.  Deleting all the comments and blank lines in the DLD file will reduce its size.

When the DLD download process is complete, the site will send a success or failure message back to DMC, for example,
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FIGURE 4.2-5:  MESSAGE File PUSHBUTTON SELECTION DISPLAY
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FIGURE 4.2-6:  DLD File PUSHBUTTON SELECTION DISPLAY

4.2.1.3  Send Remote Command - The Send Remote Command option is depicted in Figure 4.2-7.  This option is used to compose and initiate a remote command to any station on the RF network.  Alternatively, a text file containing remote command(s) can be sent using the File pushbutton.  its selection window is shown in Figure 4.2-8.  When sending a text file containing remote commands, each remote command is separately formed and sent.  In all cases remote commands must be appropriate for the destination station as there are no limitations on which commands can be sent.  If a station has been selected (see Station menu discussion in Section 4.2.4), it will be entered into the Destination field by default and the default message priority is "R".  these items may be changed if necessary.  The Command field is initialized to the last remote command issued.  at startup, this field is set to STAT, the most commonly sent remote command.

Figure 4.2-9 depicts the received message popup window that is displayed by DMC when a remote command response is received. There would be a separate command response received window for each command sent to the station, irrespective of the number of commands issued (e.g. when a file containing more than one commands is sent.)

All command responses are stored in the message database.
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FIGURE 4.2-7:  REMOTE COMMAND ORIGINATION WINDOW
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FIGURE 4.2-8:  REMOTE COMMAND File PUSHBUTTON SELECTION DISPLAY
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FIGURE 4.2-9:  RECEIVED MESSAGE POPUP WINDOW

4.2.1.4  Admin Login - The Admin Login option is depicted in Figure 4.2-10.  This option is used to enter the Admin password.  It is necessary to do this before being able to access certain options in DMC.  Which options require the password are controlled under Modify Security (see below).  Keystrokes comprising the access code entry are echoed in the display field as "*".  If an incorrect access code is entered, the error window shown in Figure 4.2-11 is displayed.  there are no limitations on retries for correct entry of the access code.  Once the password is entered successfully, this option changes to Admin Logout.  Admin Logout should be selected when leaving the computer without exiting the program to prevent unauthorized access to secured functions.  (Default password is SUPERVISOR.)
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FIGURE 4.2-10:  ACCESS CODE ENTRY WINDOW
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FIGURE 4.2-11:  ACCESS ERROR DISPLAY

4.2.1.5  Modify Security - The Modify Security option is depicted in Figure 4.2-12.  This option is used to configure which options in DMC require that an Admin Login (see above) has been performed before they can be accessed.  A check mark in the box by the option name means that a login is required before that option can be accessed.  If a login has not been performed and an attempt is made to access an option that requires it, an error message is displayed as shown in Figure 4.2-13.

There is also a Change Password button.  This button is used to change the password required for an Admin Login.  Pressing this button displays a login screen similar to that show in Figure 6, except the text across the top of the box reads Enter old password instead of Enter password.  The password for Admin Login should be entered followed by pressing the OK button.  If the password is not correct, an error message is displayed as shown in Figure 6-1.  If the password is correct, a new login screen is displayed that reads Enter new password.  The new password should be entered followed by pressing the OK button.  This displays a third login screen that reads Repeat new password.  The new password should again be entered (to ensure that it was not mistyped) followed by pressing the OK button.  If the two versions of the new password do not match, an error is displayed as shown in Figure 4.2-14.  Note that if the Cancel button on the Modify Security screen is chosen none of the changes, including changes to the password, are saved.  
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Figure 4.2-12:  MODIFY SECURITY DISPLAY
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Figure 4.2-13:  ACCESS DENIED ERROR DISPLAY

[image: image17.png]‘ Passwords dont maich!
Pasoword Unchanged

(i





Figure 4.2.14:  PASSWORDS DON’T MATCH ERROR DISPLAY

4.2.1.6  Port Configuration - The Port Configuration option is depicted in Figure 4.2-15. This option is used to configure the way in which DMC connects to the RF Modem, Master Station, or DDD software router, and if it is connected to an Uninterruptible Power Supply (UPS).  Connecting to DDD requires a socket connection and specifying the IP address of the computer that DDD is running on and the MSC protocol listening port that DDD is using on that computer.  The ID must be a unique ID in the network that DMC is participating in and is used by DDD to identify the instance of DMC for routing purposes.

The selected configuration will automatically be saved in the dmc.ini file when the OK button is clicked. Note that the COM Port used by the RF Modem to connect to DMC is not accessible for the UPS Port to avoid any conflict.
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FIGURE 4.2.15:  PORT CONFIGURATION WINDOW

4.2.1.7  Misc Configuration - The Misc Configuration option is depicted in Figure 4.2-16. This option is used to configure whether or not DMC performs any of five different options.  All options are disabled as the default.  The first is whether or not DMC places an Alert message in the Alert database table each time DMC is started and shutdown.  This option is usually enabled when several copies of DMC running on different computers share a single database.  The second option is whether or not DMC stores only the most recent Data (550 and Pharomac) and RMP reports.  This option is enabled when DMC is to be used only for configuration management, message, and/or position display.  The third option is whether or not DMC creates a second log file in addition to the default log file (see 4.2 above).  This second log file has the same naming scheme, but has the extension .dat instead of .log.  This file stores only incoming 550 (SDATA) reports and stores them with the data scaled according to the defination configured for each sensor (see 4.2.4.4 below for details on configuring senors). The fourth option is whether or not DMC stores the wait times for the data reports it receives. The wait time is the difference in time(in minutes) between the time the data was collected at the remote site and the time when it was received by the DMC. This wait time is stored under dmc.mdb database under “Data Performance” tab. Double clicking on “Data Performance” (in Access) displays the window as shown in Figure 4.2-17.

Each entry displays the Remote Station RF network node address, the corresponding Group, the Date & Time the Data was collected at the Remote Station, the Date & Time the data was received at DMC, the Wait Time in Minutes, Site Name, the Minute of the Day at which the data was received, Number of Sensors for each corresponding group, and then the Key. Key is a 17 digit integer number, the 1st ten describe the time passed since January 1st, 1970, the next 5 are reserved for the station ID, the last 2 being for the Group Number.

The fifth option controls whether all Data Reports received are stored in the database or whether a duplicate filter prevents multiple copies of the same record from being stored.

[image: image19.jpg]Misc Configuration Options

™ DoritLog Stattup/Shutdown in lert Database
™ Kesp orly most recent Data and RMP repotts
I™ Create Seperate Scaled Data Log Fe:

I™ Recard Perfomance for Data Repotts

™ Dupicate Fier Data Reports





FIGURE 4.2-16:  MISC CONFIGURATION WINDOW
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FIGURE 4.2-17:  data performance  WINDOW

4.2.1.8  Map Display Configuration -  The Map Display Configuration option is depicted in Figure 4.2-18. This option is used to configure the two items related to the display of the Map.  

The first is the format DMC uses to display latitude / longitude information both in the lower left of the map window and in the station status screens (see 4.2.4.4 below).  It also specifies the units used to specify the current map area width in the display at the lower left of the map window.

The second item is the Map View Limit.  If a Map View Limit is defined, DMC acts to keep the specified area in view at all times.  The scrollbars will be overridden to prevent the area from being scrolled out of the map view, dragging an area to zoom is limited to the defined area, and zooming out will not be allowed beyond the point where the entire map area is in view.  
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FIGURE 4.2-18:  MAP DISPLAY CONFIGURATION WINDOW

4.2.1.9  Save Configuration - The Save Configuration option saves the current dynamic screen display configuration as the default display configuration in the dmc.ini and <map>.ini files.  This option should be executed whenever permanent change(s) are made to the system display configuration.  The following items are saved with this command:

The current view of the map.

The currently open map file (see Open Map File in 4.2.1.1 above).

The currently visible station groups (see 4.2.3 below).

Whether latitude / longitude grid lines are displayed on the map (see 4.2.5 below).

The visibility and order for the layers of the map (see 4.2.7 below).

The visibility and color for the labels of layers of the map (see 4.2.7 below).

4.2.1.10  Import - The Import option is depicted in Figure 4.2-19.  This option is used to reconstruct system databases using the automatic daily log files (described in 4.2 above).

By default, the starting and ending periods are set to the current date and the Station ID is set to 0 meaning import data for all stations.  The name of the log file to use can be typed in the edit box, or it can be selected by using the Browse button.  The Browse button opens a standard file selection window, as shown in Figure 4.2-20.

Importing a log file that contains data already in the database will result in duplicate data unless you duplicate filter the records.  When duplicate filtering is enabled using the checkbox, a duplicate record will cause the duplicate action selection window shown in Figure 4.2-21 to be displayed.  The scroll bars can be used to scroll through the display if necessary.  This window allows you to select/reject the current duplicate record and all future duplicate records encountered during the import process.  While importing, the Application Caption Bar indicates this state and as records are processed, they are displayed in the DTA Port Window and data records being imported are shown in the Import Data window as shown in Figure 4.2-22.
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FIGURE 4.2-19:  IMPORT DATA FROM LOGFILE WINDOW
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FIGURE 4.2-20:  IMPORT LOGFILE SELECTION WINDOW
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FIGURE 4.2-21:  DUPLICATE RECORD ACTION SELECTION WINDOW
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FIGURE 4.2-22:  IMPORT DATA WINDOW DISPLAYS

4.2.1.11  Scale Data - The Scale Data option brings up a confirmation window as depicted in Figure 4.2-23.  If the Yes button is clicked, DMC copies existing 550 (SData) records into the Scaled Data database table.  Records in the 550 database table are stored as raw values.  Records in the Scaled Data database table are the identical to those in the 550 table, except that the data is stored as scaled values (using the scaling information defined for each sensor).  Only records for units that have sensor information defined, and that have the Add to Scaled Database option checked (see 4.2.4.4 below) are copied.
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FIGURE 4.2-23:  SCALE DATA CONFIRMATION WINDOW

4.2.1.12  Archive Data - The Archive Data option is depicted in Figure 4.2-24.  This option 

removes data older than the specified period from the current database file and moves it into an archive database file.  The name of the archive database file will have the format: DMC<yyyymmdd>.MDB.  Where yyyymmdd is the current date.  If there is already a file with that name, a three digit number is appended to the name, starting at 001 and incrementing until it finds a unique file name.
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FIGURE 4.2-24:  ARCHIVE DATA SELECTION WINDOW

4.2.1.13  About - The About option is depicted in Figure 4.2.25.  This option displays information about the version of the DMC program.
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FIGURE 4.2.25:  ABOUT DMC WINDOW

4.2.1.14  Exit - The Exit option terminates the DMC program.  A confirmation window (Figure 4.2-26) is displayed to confirm the desire to exit.  This is used to prevent accidental termination of the DMC program.
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FIGURE 4.2-26:  Exit Confirmation WINDOW

4.2.2   Database MENU OPTIONS
The Database menu options allow access to the system databases.  The structure and contents of the system databases is detailed in Appendix C.  Figure 4.2-27 depicts the options available using the Database menu pulldown.  Each of these options is discussed in the following paragraphs.
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FIGURE 4.2-27:  DATABASE MENU PULLDOWN

4.2.2.1  Pharomac (DATA) - The Pharomac option is depicted in Figure 4.2-28.  This option displays all data from MCC-Pharomac type data collection units (the data is stored in the database table Data, see Appendix C for field definitions).   Each entry contains the date/time of the sample, the remote station RF network node address, and the data values.  The buttons shown in Figure 16 are used to perform operations against the data table.  The Data Format buttons allow display of the data using various formats.  By default the data is shown as Scaled, which means that the values are shown in engineering units.  The other two data displays, Decimal and Hex, display the raw data values.  Decimal displays the raw data in base 10 notation, while Hex displays the raw data in hexadecimal (base 16).  When displaying data in the Scaled format, a U will appear between the Time and Node fields on some lines.  This indicates that there is no Pharomac configuration for that unit, so the data for that line is displayed in Decimal format.  The GoTo button allows movement through the data table to a specific date and time.  its selection window is shown in Figure 4.2-29.  The Print button allows printing of a specified section of the data.  its selection window is shown in Figure 4.2-30.  The radio buttons on the selection window may be used to format the printout appropriately.  sample printouts are displayed in Appendix B.  The format of these printouts will vary slightly from printer to printer.  The Edit pushbutton allows the editing of the selected data entry.  The Edit window is shown in Figure 4.2-31  Received sensor data reports remain in the database until removed during an archive operation (see 4.2.1.12 above for details on archiving records).
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FIGURE 4.2-28:  TELEMETRY DATABASE DISPLAY FOR PHAROMAC
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FIGURE 4.2-29:  GoTo PUSHBUTTON SELECTION DISPLAY FOR PHAROMAC
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FIGURE 4.2-30:  Print PUSHBUTTON SELECTION DISPLAY FOR PHAROMAC
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FIGURE 4.2-31:  Edit PUSHBUTTON SELECTION DISPLAY FOR PHAROMAC

4.2.2.2  550 (SDATA) - The 550 option is depicted in Figure 4.2-32.  This option displays all data from MCC-550 type data collection units (the data is stored in the database table 550, see Appendix C for field definitions).   These include MCC-545 units with/without databases.  The data from these remotes are received as “S” data reports.  Each entry contains the date/time of the sample, the remote station RF network node address, the report group number and the sample data values.  The Data Format buttons as well as the GoTo and Print buttons perform exactly as those for the Pharomac (see 4.2.2.1 above).  sample printouts for this window are also found in Appendix B.  The Edit button performs the same, but the layout of the Edit screen is different, see Figure 4.2-33.  Received sensor data reports remain in the database until removed during an archive operation (see 4.2.1.12 above for details on archiving records).
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FIGURE 4.2-32:  TELEMETRY DATABASE DISPLAY FOR MCC-545B & CSI CR10X
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FIGURE 4.2-33:  Edit PUSHBUTTON SELECTION DISPLAY FOR MCC-550

4.2.2.3  RMP  - The RMP option is depicted in Figure 4.2.34.  This option displays the database of remote maintenance parameter (RMP) data collected via the RF network (the data is stored in the database table RMP, see Appendix C for field definitions).   Each entry contains the date/time of the sample, the remote station RF network node address, the number of received synchronization codes, transmissions and received acknowledgments since midnight and current instantaneous measurements of forward power, reverse power, battery level and detected RF.  The Print button performs exactly as that for the Pharomac (see 4.2.2.1 above).  sample printouts for this window are also found in Appendix B.  Received RMP reports remain in the database until removed during an archive operation (see 4.2.1.12 above for details on archiving records).
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FIGURE 4.2-34:  RMP DATABASE DISPLAY

4.2.2.4  Messages - The Messages option is depicted in Figure 4.2-35.  This option displays the database of received messages and responses to remote commands originated at the DMC RF modem (the data is stored in the database table Msg, see Appendix C for field definitions).  Because of the possible length on each message, they are display one at a time to allow the full text to be displayed.  The messages are displayed in LIFO order.  The Print button prints the currently displayed message.  A sample printout for this window can be found in Appendix B.  Received messages / remote command responses remain in the database until removed during an archive operation (see 4.2.1.12 above for details on archiving records).
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FIGURE 4.2-35:  MESSAGE DATABASE DISPLAY

Figure 4.2-36 depicts the received message popup window that is displayed by DMC when a new message/remote command response is received.  The scroll bars can be used to scroll through the display if necessary.  This window remains on display until it is canceled using the OK button.  the next received message/remote command response in sequence will then be displayed until all active message/remote command responses have been displayed.  Alternately, the Cancel All button can be used.  This clears the display and marks all pending message/remote command responses as viewed.
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FIGURE 4.2-36:  RECEIVED MESSAGE POPUP WINDOW

4.2.2.5  Alerts - The Alerts option is depicted in Figure 4.2-37.  This option displays the database of alerts generated by DMC (the data is stored in the Emergency database table Alert, see Appendix C for field definitions). The alerts are displayed in LIFO order.  There are two types of alerts generated by DMC:

1.
System alerts which note changes in the system status (e.g., system startup, system termination, power failure, etc.).

2. Data alerts which note some user defined data criteria violation (e.g., data value exceeds maximum specified, etc.).  Data alerts can be either a normal alert or a priority alert (see 4.2.4.4 for details on defining data criteria alerts).  See discussion on Alert popup windows, below, for the differences between normal and priority alerts.

If an alert is detected at a station, that station's icon on the map display is changed to a special red alert icon, Figure 4.2-38.  When later received data indicates the alert condition no longer exists, the icon will change back to the station’s default icon.

The Print button performs exactly as that for the Pharomac (see 4.2.2.1 above).  sample printouts for this window are also found in Appendix B.  Alerts remain in the database until removed during an archive operation (see 4.2.1.12 above for details on archiving records).

[image: image40.png]01/14/02
01/14/02
01/14/02
01/14/02
01/14/02
01/14/02
01/14/02
01/14/02
01/14/02
01/14/02
01/14/02
01/14/02
01/14/02
01/14/02

System
systen
systen
systen
systen
systen
systen
systen
systen
systen
systen
systen
systen

Startupi
startup!
starcup!
termination!
startup!
startup!
starcup!
termination!
startup!
startup!
startup!
startup!
starcup!
termination!





FIGURE 4.2-37:  ALERT DATABASE DISPLAY

[image: image41.bmp]
FIGURE 4.2-38:  ALERTED Station ICON

When an alert is generated by DMC a popup window is generated to display the alert.  There are three types of popup windows: priority alerts, normal alerts, and messages.  For any of these popup windows, a new priority alert/normal alert/message will replace an existing one.  In addition, an alert will always be displayed in favor of a message, no matter which is more recent, and a priority alert will always be displayed in favor of either a normal alert or a message, again regardless of how recent either the normal alert or message are compared to the priority alert.  Figure 4.2-39 depicts the popup window that is displayed by DMC when a Priority Alert is generated at the DMC and Figure 4.2-40 depicts the popup window displayed when a normal Alert is generated.  The scroll bars can be used to scroll through these displays if necessary.  Clicking the OK button clears the current alert.  the next alert in sequence will then be displayed unless all active alerts have been displayed.  All active alerts may be cleared from the display using the Cancel All button (this applies only to normal alerts, priority alerts cannot be cleared with the Cancel All button).
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FIGURE 4.2-39:  PRIORITY ALERT POPUP WINDOW

[image: image43.png][Alert Received

From: Date: Tine
ooson 12/18/01 16:36:13

Cancel ALl

90500 Remote500 LoW valus Xisre pavcery = 5,35 volts |

Message Text:





FIGURE 4.2-40:  ALERT POPUP WINDOW

4.2.2.6  Status

Print Station Status Report on the default printer.

4.2.3   Visibility MENU OPTIONS
The Visibility menu selections allow the selection of which display groups are to show on the map display.  Figure 4.2-41 depicts the Visibility menu display.  Stations may be divided into up to eight separate and distinct groups for purposes of map display.  group assignment(s) are made during the station definition process (see 4.2.4.4 below).  A check mark by the group on the Visibility menu indicates that members of the group will be included on the map display.  To save an established Visibility profile as the system default, execute the Save configuration option of the File menu (see 4.2.1.9 above).
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FIGURE 4.2-41:  VISIBILITY MENU PULLDOWN

4.2.4   Station MENU OPTIONS
The Station menu options are used to configure the remote stations and their sensors, display data from a selected station, or to focus the map display on a particular station.  Figure 4.2-42 depicts the Station menu.  With exception of the New and Find options, all Station menu options will operate on the selected station by default.  A station may be selected in one of three ways:  

1.
Point the mouse at the station icon on the map display and single-click the left button.

2. Hold down the Control key and press the Tab key.  This will switch between each unit in order.

3.
Execute the Find option from the Station menu.

Each of the Station menu options is discussed in the following paragraphs.  Station configuration items are automatically saved in the <map>.def file when the OK button is clicked.
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FIGURE 4.2-42:  STATION MENU PULLDOWN

4.2.4.1  Find - The Find option is depicted in Figure 4.2-43.  This option is used to select and zoom in on a specified unit.  The radio buttons may be used to select only particular display groups to include in the search list.  The None radio button may be used to search for stations not assigned with any group.  Stations matching the selected display group(s) will be listed in the main option display window.  Once a selection is made from this list, the map display will change to center on the selected station.  The zoom level of the map will be set to about 50km during this operation to minimize overlap of stations in proximity to the selected station.  Use the zoom control described in Section 4.2 above to reorient the display as desired.  
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FIGURE 4.2-43:  STATION Find WINDOW

4.2.4.2  Delete - The Delete option deletes all configuration information pertinent to the currently selected station.  A confirmation window (Figure 4.2-44) is displayed prior to performing the deletion.  If no station is selected when this option is activated, an error window is displayed (Figure 4.2-45).
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FIGURE 4.2-44:  STATION Delete confirmation WINDOW
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FIGURE 4.2-45:  STATION Delete error WINDOW

4.2.4.3  Move - The Move option allows the dragging of a station's icon on the map display to different grid coordinates.  The new position will be saved in the station profile.  Note that the Move option applies only for one move and only for either the current station or the next selected station.

4.2.4.4  New - The New option is used to define a new remote station and the configuration for its sensors.  The main station definition window for a new station is depicted in Figure 4.2-46.  Using this window, the station's RF network node address, name, map grid coordinates, type of unit, timeout, and display group membership are defined.  The fields shown in Figure 4.2-46 are the default values supplied by the window.  default grid coordinates are derived from on the center point on the current map display. The map coordinates may displayed in degrees, degrees and minutes, or degrees, minutes, and seconds, depending on the latitude/longitude configuration settings defined in Map Display Configuration (4.2.1.8) above.
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FIGURE 4.2-46:  STATION DEFINITION WINDOW (NEW)

If a non-zero value is entered in the timeout field, an alert will be generated when the DMC has received no data from the remote for the amount of time specified.  DMC scans for timeouts once each second.

The Picture pushbutton is used to define a bit map file which contains a pictorial image of the remote site.  Clicking on the Picture pushbutton will display the picture associated with the station (if any).  Figure 4.2-47 depicts the station picture display for a new station definition when no picture has been defined for the station and Figure 4.2-49 depicts a representative station picture display.  Clicking on the Select Picture pushbutton on the Picture display activates the picture file specification window depicted in Figure 4.2-48.  To delete a picture selection, open the none.bmp file.
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FIGURE 4.2-47:  STATION PICTURE (UNDEFINED)
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FIGURE4.2-48:  PICTURE FILE SPECIFICATION WINDOW
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Figure4.2-49:  Representative station picture

The Select Icon button is used to associate an icon with the station for use on the map display.  Clicking the button activates the icon selection window depicted in Figure 4.2-50.
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FIGURE 4.2-50:  ICON SELECTION WINDOW

The More button is used to configure the sensors associated with the remote.  Clicking this button activates the sensor definition display appropriate for the type of unit established on the main screen.  Currently there are only two types of stations defined for data collection.  These are the MCC-550 (DAU550) type (true MCC-550 units or MCC-545 RF Modems combined with Campbell Scientific CR10X  or other data loggers) and the Pharomac type.

Figure 4.2-51 depicts the display for Pharomac type remotes for a new station definition.  Each of the eight digital sensors has four fields associated with it.  The first is the label for that sensor to be displayed in the Status window (see 4.2.4.7 below).  The seconds is the text to be displayed in the Status window when that sensor is registering a value of zero.  The third is the text to be displayed in the Status window when that sensor is registering a value of one.  The last field defines when an alert is created for data received for that sensor.  This field can be 0, 1, or Ignore.  If it is 0, then whenever a report is received where the value for that sensor is 0, an alert is generated.  Similarly if it is 1, then an alert is generated if a report is received where the value for that sensor is 1.  If it is set to Ignore, then no alert is generated for that sensor.  

Each of the two analog sensors has six fields associated with it.  The first is the label for that sensor to be displayed in the Status window (see 4.2.4.7 below).  The second is the units that are associated with values for that sensor.  The third and fourth fields define the slope and offset to apply to the raw values to achieve the correct value in engineering units.  The fifth and sixth fields define the min and max valid data range.  If data is received that is outside of those values, an alert is generated.
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FIGURE 4.2-51:  SENSOR DEFINITION DISPLAY FOR PHAROMAC (NEW)

Figure 4.2-52 depicts this display for MCC-550 type remotes for a new station definition.  A radio button is used to select each of the sixteen possible reporting groups.  Each group has sixteen possible sensors which can then be configured as required.  To configure a sensor click on the line for that sensor in the main portion of the display.  This will bring up a window to configure the sensor as shown in Figure 4.2-53.  There are two additional check boxes that can be applied to each group.  The first is Add to Scaled Database.  This option causes a copy of each data report received to be placed in the Scaled550 database table with the data stored in engineering units (as defined for each sensor) instead of as raw data values (which is how they are stored in the 550 database table).  The second is GPS Information Group.  Clicking this check box brings up a confirmation window.  Click OK in the confirmation window defines the sensors for the current group (destroying an existing configuration information).  A group defined as a GPS Information Group is excepting data that corresponds to a position report.  When a data report is received for this group, the calculations are preformed to extract the position information, and a fake position report is generated.  This causes the position of the unit to be updated, and adds the position report to the position log file.

To configure a sensor click on the line for that sensor in the main portion of the display.  This will bring up a window to configure the sensor as shown in Figure 4.2-53.  Items entered for each sensor are its type, name, engineering units, and alert triggering information (minimum and maximum values).  The alert triggering values are used by DMC to generate alerts when new data is received from the remote; the Message field is used to specify the text (up to 20 characters) displayed with the alert.  if no alerts are to be generated for a particular sensor, both the minimum and maximum value should be set to zero.  If the Urgent box is checked, alerts generated for this sensor will be Priority Alerts instead of normal Alerts (see 4.2.2.5 above).

There are three different types of sensors:  Linear Scaling, Table Lookup, and Calculated.  Linear Scaling sensors can display data in either integer or in exponential notation and the Int or Exp radio button should be selected appropriate to the sensor used.  Linear Scaling sensors take the raw data value and multiply it by the given scale factor and then add the specified offset.  Table Lookup sensors use a data file containing a table of equivalencies between raw data values and engineering units and perform a linear interpolation for values that are not given in the table.  The name of the data file is entered in the field labeled Table Name or it can be selected by using the Browse button that opens a selection window as shown in Figure 4.2-54.  This file is an ASCII text file (with .tbl extension), where each line contains a raw data value, at least one space and the corresponding value in engineering units.  

Calculated sensors do not actually receive any data, they instead calculate a result based on values from other sensors.  Pick what operation will be performed on the data from the listbox labeled Formula.  Then pick which sensors’ data to use from the listbox labeled Sensor #.  Only sensors numbered less than the current sensor are available.  The order in which the sensors are picked is the order they are used in the calculation (for those calculations where order is important).  The equation that will be used to calculate the data for this sensor is shown the field labeled Equation.

In addition to the type of sensor, there are two checkboxes indicating special treatment of received data:  Campbell CR10X Low-Precision Pre-Process and Text Lookup.

Generally, a data collection unit composed of an MCC-545 RF Modem and a Campbell Scientific CR10X Data Logger reports data exactly like an MCC-550 Remote Telemetry Unit.  However, the unit can also use the CR10X data reporting format (the reports are still framed like an MCC-550 report).  The checkbox should be used in this case; this causes the engineering unit display of data to use the Campbell Scientific data reporting format in its conversion algorithm.

The Text Lookup feature allows one to associate a data value or range of data values with a text string that gets displayed in lieu of the sensor value on the Station Status window (see 4.2.4.7 below).  Text Lookup sensors use a data file containing a table of equivalencies between raw data values and text to display.  The name of the data file is entered in the field labeled Table Name or it can be selected by using the Browse button that opens a selection window as shown in Figure 25-8.  This file is an ASCII text file, where each line contains a single data value, range of values or the keyword ELSE followed by a comma and then the text string for display for the value(s).  The entries for the range of values are separated by a comma as well.  The values may be specified as integer, floating point or hexadecimal numbers.
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FIGURE 4.2-52:  SENSOR DEFINITION DISPLAY FOR MCC-550 (NEW)
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FIGURE 4.2-53:  SENSOR INFORMATION SPECIFICATION FOR MCC-550 (NEW)
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FIGURE 4.2-54:  TABLE FILE SELECTION WINDOW

4.2.4.5  Edit - The Edit option is used to modify a previously established definition and configuration for a remote station and its sensors.  This option also uses the same main station definition window and its related windows as the New option (4.2.4.4 above).  Usage is as defined above for the New option.  however, the windows will now be initialized to previously established values.  If no station is selected when this option is activated, an error window is displayed (Figure 4.2-55).
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FIGURE 4.2-55:  NO STATION Selected ERROR WINDOW

4.2.4.6  Copy - The Copy option is duplicate the configuration of an existing station for a new station.  This option also uses the same main station definition window and its related windows as the New option (4.2.4.4 above).  Usage is as defined above for the New option.  however, the windows will now be initialized to the values established for the copied unit with the exception of the ID and Name.  If no station is selected when this option is activated, an error window is displayed (Figure 4.2-55).

4.2.4.7  Status - The Status option displays information about the selected station.  This information can also be accessed by pointing the mouse at a station icon on the map display and double-clicking the left button.  The window displayed is based on the defined type for the station.  

Figure 4.2-56 depicts the status display for a GPS type unit.  It displays the station ID and name along with the data from the most recent position.  Additionally it shows the icon for the station, and has a button to display the picture associated with the station.
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FIGURE 4.2-56:  GPS STATION STatus WINDOW

Figure 4.2-57 depicts the status display for a Base type unit.  It displays the station ID and name along with the latitude and longitude defined for the unit.  Additionally it shows the icon for the station, and has a button to display the picture associated with the station.  The displays for Repeater, Master, Relay, and Comm type units is identical, except for the title bar, which displays the station type.
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FIGURE 4.2-57:  BASE STATION STatus WINDOW

Figure 4.2-58 depicts the station status display for a Pharomac type unit.  This displays the values of the most recent data report from the unit as well as a graphical display of the data values reported for the two analog sensors.  Each graphical display window has two buttons associated with it to control the scale over which the window is sized.  By default, the data for the current day is displayed.  This can be changed to display 1 hour, 1 day, 1 week, or 4 weeks by pressing the In and Out buttons.  The scroll bar below the graphical windows may be used to scroll through the database.  The scroll period is 25% of the display period - i.e., one click will replace 25% of the existing display.  Additionally this display contains controls to send bits to the 8 output lines on the Pharomac unit.  First select the port to which the unit is connected to the RF modem, MNT, ALT, or DTA.  Then select the bit number(s) and value to send.  Once this is done, press the Send Byte button.  This will clear the bit value check boxes, but not the port check box.  There are also buttons to display the picture associated with this unit, and the database entries in the RMP, Data, and Messages tables for this unit.
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FIGURE 4.2-58:  Pharomac STATION STatus WINDOW

Figure 4.2-59 depicts the basic station status display for an MCC-550 type unit.  A radio button is used to select the station report group to display.  The most recent data set for the selected station report group is displayed.  This window also has buttons to display the picture associated with the unit, and the database entries in the RMP, 550, and Messages tables for this unit.  There are two additional buttons that are discussed below.
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FIGURE 4.2-59:  mcc-550 STATION STATUS DISPLAY

Clicking the Graphs button in Figure 4.2-60 displays a new window that allows the graphical display of data for that unit.  Radio buttons are used to select the station report group and sensors to display on the time-history charts shown in the four graphical portions of the display.  To change a sensor graphical display, first select the graph window via its radio button, then select the desired sensor to display via its radio button.  Each graphical display window has four buttons associated with it that control the scale over which the window is sized.  By default, data for the current day is displayed in the graphical displays but the zoom in/out buttons below the graphical windows may be used to alter this interval.  Note, that the interval applies to all four graphical displays The four possible zoom levels are latest hour, latest day, latest week and latest month.  The scroll bar below the graphical windows may be used to scroll through the database.  The scroll period is 25% of the display period - i.e., one click will replace 25% of the existing display.
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FIGURE 4.2-60:  MCC-550 STATION GRAPHIC STATUS DISPLAY

The Scale Data button shown in Figure 4.2-61 allows for a selection of records for this unit from the 550 table to be copied into the Scaled Data database table, similar to the Scale Data option under the File menu (see 4.2.1.11 above).  Records in the 550 database table are stored as raw values.  Records in the Scaled Data database table are the identical to those in the 550 table, except that the data is stored as scaled values (using the scaling information defined for each sensor).  Clicking the Scale Data button displays a window to select the range of data to be copied into the Scaled Data database.  Only records for groups that have sensor information defined, and that have the Add to Scaled Database option checked (see 4.2.4.4 above) are copied.
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FIGURE 4.2-61:  MCC-550 STATION Scale data DISPLAY

4.2.5   Grid MENU OPTIONS
The Grid menu options are used to turn display of the grid on the map display on and off. The Grid menu is depicted in Figure 4.2-62.  To save an established Grid profile as the system default, execute the Save configuration option of the File menu (see 4.2.1.9 above).
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FIGURE 4.2-62:  GRID MENU

4.2.6   GPS MENU OPTION
The GPS menu option allows for the play back on the screen of GPS position reports from a specified unit or all units.  When this option is activated, the GPS Playback window shown in Figure 4.2-63 is displayed.  The fields default to their most recent settings (if any).  The log file to playback can be specified either by entering the name in the field labeled Log File Name, or by pressing the Browse button.  This opens a file section window as shown in Figure 4.2-64.

The number entered in the field labeled Playback Rate specifies the interval in tenths of seconds at which each position report is displayed on the map.  If a zero is entered in this field, playback will occur at the maximum possible rate.

If a RF network Node ID for a station is entered in the field labeled Station ID, then only position reports for that station will be displayed.  If a zero is entered in this field, all position reports will be displayed.  

It is also possible, by placing a check mark in the box labeled Leave Track Visible, to leave a trail behind as the position reports are displayed.  Once this setup is completed, the OK button is pressed to start playback at the beginning of the log file.  If the specified log file does not exist, the error popup window shown in Figure 4.2-65 is displayed.  

If the file does exist, the Playback window disappears and a GPS playback toolbar is displayed over the lower scroll bar as shown in Figure 4.2-66.  This toolbar displays the GPS position reports as they are played back and posted to the map display.  The pushbuttons on this toolbar can be used to pause, resume and stop the playback.  

Alternatively, the GPS menu option can be used again to alter the playback rate or turn the Track Visible option on and off.  The icons for the stations being played back appear separately from the icons for the current reports for those stations.  The label for the replay station has “RP – ” prefaced to the normal station label to differentiate it from the current station (see RP - T-503 in Figure 4.2-66).  These replay station icons will remain on the screen until the Stop button is press on the Playback toolbar.
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FIGURE 4.2-63:  GPS playback WINDOW
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FIGURE 4.2-64:  GPS PLAYBACK FILE SELECTION DISPLAY
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FIGURE 4.2-65:  GPS PLAYBACK FILE OPEN ERROR DISPLAY
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FIGURE 4.2-66:  GPS playback toolbar DISPLAY

4.2.7   Overlays MENU OPTION

The Overlays menu option brings up an Overlay control window that allows control of the overlays (also known as layers) of the map are shown.  This is used to manage clutter on the map display.  Figure 4.2-67 depicts the Overlay Visibility display.  This screen displays a list of up to ten layers.  If the current map contains more than ten layers the scrollbar to the right of the screen can be used to scroll up and down through the list of all the layers.  The first layer in the list is the first layer drawn on the screen.  The up and down arrow button on the screen under the label Change Layer Order can be used to move the a layer up or down in the list, by clicking on the field containing the layer name to select it and then clicking the up or down arrow control.  

Whether or not a layer is displayed can be controlled by placing a check mark in the box in the column labeled Visibility for that layer.  If that box is checked, the layer is displayed.  If it is empty the layer is not displayed.  If the Visibility box is checked for a layer, it is then possible to specify that the layer should only be shown if map is zoomed in closely enough.  This is done by placing a check mark in the box in the column labeled Auto Visibility and then by filling in the value for when the layer should become visible in the edit box next to the check box.  This value refers to the width of the area of the map being displayed.  The units for this value can be either kilometers or statute miles.  This is controlled by the button under the label Units.  The text on the button tells what unit of measure will be used if the button is clicked.  When the button displays “Kilometers”, the current measure is in statute miles; when the button displays “Miles”, the current measure is in kilometers.  

There is also a button labeled Labels.  Clicking on this button will bring up a similar screen, but this one is for controlling the visibility of the labels for a layer rather than the layer itself.  This screen is shown in Figure 4.2-68.  This screen functions just like the Overlay screen, but it lacks a control to change the order of the layers.  The other difference is a button labeled Color for each layer.  Clicking on this button will bring up a screen as shown in Figure 4.2-69 to pick the color that the labels for that layer will be drawn in.  

To save an established Overlay profile as the system default, execute the Save configuration option of the File menu (see 4.2.1.9 above).
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FIGURE 4.2-67:  OVERLAYS VISIBILITY DISPLAY
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FIGURE 4.2-68:  LABEL VISIBILITY DISPLAY
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FIGURE 4.2-69:  LABEL COLOR DISPLAY

4.2.8   Info MENU OPTIONS

The two Info menu options each open a window that displays useful information about the map as shown in figure 4.2-70.
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FIGURE 4.2-70:  INFO MENU

4.2.8.1  Show Object Name - The Show Object Name option opens a window as shown in Figure 4.2-71.  This window will display the name of an object and the layer it belongs to when that object is clicked on.  To close this window, select the Show Object Name option again.
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FIGURE 4.2-71:  OBJECT NAME DISPLAY

4.2.8.2
Current View Parameters – The Current View Parameters option opens a window as shown in Figure 4.2-72.  This window displays information on the current view of the map.  This information includes the current scale factor, width and height of the area being displayed.  The width and height can be shown in terms of kilometers or miles.  This is controlled by the button under the label Units.  The text on the button tells what unit of measure is currently being used.  Clicking on the button will change it to the other unit.  This information can be useful in defining at what level to turn on various map layers (see 4.2.7 above).  To close this window click on the OK button.
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FIGURE 4.2-72:  CURRENT VIEW INFORMATION DISPLAY

5.0   PLATFORM SPECIFICATIONS

The DMC program requires a fairly fast IBM compatible PC to function properly.  This requirement is due to the RS-232 serial line connection between the DMC computer and the MCC-520B Master Station/MCC-545A RF Modem.  In addition, the map display speed is a function of the graphics display speed and math co-processor on the computer.  At least a 133 MHz Pentium processor with 64 Mbytes of RAM are recommended.  A hard disk of at least 1.2 Gbytes, one 3-1/2 inch high density diskette, bus (NOT SERIAL) mouse and super-VGA color monitor are also required.  a tape backup system and laser printer are recommended.  The computer must run Microsoft Windows 98/NT/2000/2003/XP™ together with Microsoft Access 7.0/97/2000/2003™.

An external UPS is recommended, but not required.  The UPS should be connected to the DMC computer via a second serial line.  While the DMC software can manage the UPS directly using a special cable fabricated by MCC, it is recommended that a conventional RS 232 serial cable and the UPS management software supplied with the UPS be used to control UPS operations.   The balance of this section is applicable only when DMC is managing the UPS directly.

The UPS on the DMC computer should have a status output line that goes high (+5 volts) when main power has failed and the UPS has switched to battery power.  this line is wired to the CD pin of the serial line on the computer side.  A control input line (+5 volts) should be provided to allow DMC to turn off the UPS if main power is not restored within two minutes to conserve battery power and let DMC close the database files before shutting down.  This line is wired through the RTS pin of the serial line on the computer side.

When main power fails, after one minute of outage DMC will display the popup window depicted in Figure 5.0-1.  This window indicates that a power failure has occurred, all database updates are suspended, all operator mouse events are blocked except ALT/F4 (which allows the user to terminate the program if desired) and an entry in the alerts database has been made that marks the time at which the power failure occurred.

If power is restored within the next minute, the popup window is removed and operation can continue as before the power failure.  Input from the MCC-545A RF Modem is processed and database entries are allowed.  An entry is made in the alerts database marking the time power was restored.

If power is not restored within the next minute, the UPS will be shut down by DMC.  When main power is restored to the UPS, the computer will reboot and DMC will automatically restart (if it is setup to do so in the windows startup folder).  An entry is made in the alerts database marking the startup.
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FIGURE 5.0-1:  POWER FAILURE POPUP WINDOW

APPENDIX A

INSTALLING  THE  DMC  SOFTWARE

Installing the DMC Software

Supports Windows NT/2000/2003™XP and Windows 98™

1) Insert the CD ROM into the CD ROM Drive.  After 10 seconds or so the install program should automatically start.  If it fails to do so, the install program must be started manually.  To do this, double click on the “My Computer” icon.  Then double click on the icon for the CD ROM Drive.  This opens a listing of the files on the CD ROM.  Double click on the file “setup.exe” to start the installation program.

2)  Once the program is finished loading, it displays the welcome message.  Click on the “Next >” button to begin the installation.
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3) The next screen is the Destination Folder screen.  This screen displays the default installation folder and give an option to change the folder as desired.
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4) The next screen is the Ready to Install screen.  It provides a summary of the install and the option to go back to make changes, start the install or cancel the process.  Click “Install” to continue.
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5) The install will proceed, displaying progress windows as the install is being done.
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6) Once the installation is complete, the “Install Complete” screen appears.  To exit the installation program click the “Finish” button.
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7) The DMC program is now installed.  It can now be started either by clicking on the DMC icon on the desktop or by clicking on the “Start” button, then moving to “Programs” folder, then moving to the “DMC” folder, then clicking on the DMC icon.

8) If DMC is being used to record data on a computer with a UPS, then it should be installed into the StartUp folder in Windows.  This will cause DMC to start automatically when Windows starts.  That way, if there is a power failure and DMC shuts itself down, it will automatically start up again when power is restored.  To install DMC into the StartUp folder follow the remaining steps.  Otherwise, the installation is complete.

9) Click on the “Start” button.  Move up to the “Settings” folder. Click on the “Taskbar” icon.
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10) Click on the “Start Menu Programs” tab.  Then click the “Add…” button.
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11) Enter “c:\dmc\dmc.exe” in the field labeled “Command line:”.  Then click the    “Next >” button.
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12) Select the folder named “StartUp” in the list box.  Then click the “Next >” button.
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13) Click the “Finish” button to add DMC to the StartUp folder.
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14)  Click on the small button marked with an “X” in the upper right corner of the “Taskbar Properties” window to close it.  This completes the setup process.

APPENDIX  B

SAMPLE  PRINTOUTS

DMC: Scaled 550 Sensor Data                                                                                                     Page   1 

Date       Time   Node  G   1      2      3      4      5      6      7      8      9      10     11     12     13     14     15     16  

04/29/97 00:00:00 00501 1 0.0000 0.0255 44.388 -26.33 3.4163 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:00:00 00502 1 888.00 75.324 -20.01 63.629 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:00:00 00504 1 1.0000 0.0255 4.3073 -26.33 3.4334 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:05:00 00501 1 0.0000 0.0255 44.388 -26.33 3.4163 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:05:00 00502 1 888.00 75.324 -20.01 63.629 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:05:00 00504 1 1.0000 0.0255 4.3073 -26.33 3.4334 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:10:00 00501 1 0.0000 0.0255 44.388 -26.33 3.4163 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:10:00 00502 1 888.00 75.324 -20.01 63.629 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:10:00 00504 1 1.0000 0.0255 4.3073 -26.33 3.4334 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:15:00 00501 1 0.0000 0.0255 44.388 -26.33 3.4163 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:15:00 00502 1 888.00 75.324 -20.01 63.629 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:15:00 00504 1 1.0000 0.0255 4.3073 -26.33 3.4334 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:20:00 00501 1 0.0000 0.0255 44.388 -26.33 3.4163 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:20:00 00502 1 888.00 75.324 -20.01 63.629 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:20:00 00504 1 1.0000 0.0255 4.2312 -26.33 3.4334 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:25:00 00501 1 0.0000 0.0255 44.388 -26.33 3.4163 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:25:00 00502 1 888.00 75.324 -20.01 63.629 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:25:00 00504 1 1.0000 0.0255 4.3073 -26.33 3.4334 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:30:00 00501 1 0.0000 0.0255 44.388 -26.33 3.4163 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:30:00 00502 1 888.00 75.324 -20.01 63.565 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:30:00 00504 1 1.0000 0.0255 4.3073 -26.33 3.4334 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:35:00 00501 1 0.0000 0.0255 44.388 -26.33 3.4163 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:35:00 00502 1 888.00 75.324 -20.01 63.565 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:35:00 00504 1 1.0000 0.0255 4.3073 -26.33 3.4334 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:40:00 00501 1 0.0000 0.0255 44.388 -26.33 3.4163 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:40:00 00502 1 888.00 75.324 -20.01 63.565 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:40:00 00504 1 1.0000 0.0255 4.3579 -26.33 3.4334 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:45:00 00501 1 0.0000 0.0255 44.388 -26.33 3.4163 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:45:00 00502 1 888.00 75.324 -20.01 63.629 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:45:00 00504 1 1.0000 0.0255 4.3073 -26.33 3.4334 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:50:00 00501 1 0.0000 0.0255 44.388 -26.33 3.4163 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:50:00 00502 1 888.00 75.324 -20.01 63.629 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:50:00 00504 1 1.0000 0.0255 4.3579 -26.33 3.4334 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:55:00 00501 1 0.0000 0.0255 44.388 -26.33 3.4163 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

04/29/97 00:55:00 00502 1 888.00 75.324 -20.01 63.629 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SAMPLE  PRINTOUT --  SCALED  MCC-550  SENSOR  DATA

DMC: RMP's                                             Page   1

  Date     Time    Node Syncs Txmts  Acks Fwpwr Rvpwr Batt Dtrf

04/29/97 00:00:00 00700 14093 00140 00174 173.4   0.0 11.0 41.1

04/29/97 00:00:57 00502 42673 00544 00521 144.1   0.0  9.8  4.1

04/29/97 00:01:08 00504 21331 00891 00876 130.0   0.0 10.7  0.0

04/29/97 00:01:10 00501 02760 01116 01008 131.8   0.0 10.0  4.1

04/29/97 01:00:00 00700 10701 00150 00185 175.4   0.0 11.0 40.7

04/29/97 02:00:00 00700 14044 00141 00171 174.9   0.0 11.3 40.9

04/29/97 03:00:00 00700 14000 00141 00173 175.9   0.0 11.0 40.9

04/29/97 04:00:00 00700 14022 00142 00176 174.9   0.0 11.1 40.8

04/29/97 05:00:00 00700 14014 00143 00174 175.9   0.0 11.3 41.5

04/29/97 06:00:00 00700 14034 00143 00178 176.9   0.0 11.0 41.0

04/29/97 07:00:00 00700 14042 00142 00174 176.9   0.0 11.1 41.3

04/29/97 08:00:00 00700 13986 00140 00171 175.4   0.0 11.1 40.9

04/29/97 09:00:00 00700 14055 00139 00171 175.9   0.0 11.1 40.8

SAMPLE PRINTOUT -- RMP DATA

DMC: Message 00501:017                                         Page   1

   From: 00501:017

   Date: 04/29/97

   Time: 09:54:06

Priority: R

Test message from 501.

SAMPLE PRINTOUT -- MESSAGE

DMC: Message 00501:022                                         Page   1

   From: 00501:022

   Date: 04/29/97

   Time: 10:54:26

Priority: R

STAT  04/29/97 10:53:58

SYNCS  XMITS   ACKS   PWR-FWD  PWR-REV  V-BAT   DET-RF   TX-LIM

59663   1897    172    131.8      0.0    10.0      3.0      493

SAMPLE PRINTOUT – COMMAND RESPONSE

DMC: Alert Messages                                            Page   1

  Date     Time    Alert Message...








04/29/97 09:08:33 System startup!

04/29/97 09:10:00 00502: Gandasinghwala > HIGH River PT  = 75.35 ft

04/29/97 09:10:01 00502: Gandasinghwala > HIGH River FG = 63.73 ft

04/29/97 09:15:00 00502: Gandasinghwala > HIGH River PT  = 75.32 ft

04/29/97 09:15:01 00502: Gandasinghwala > HIGH River FG = 63.69 ft

04/29/97 09:20:00 00502: Gandasinghwala > HIGH River PT  = 75.32 ft

04/29/97 09:20:01 00502: Gandasinghwala > HIGH River FG = 63.69 ft

04/29/97 09:25:00 00502: Gandasinghwala > HIGH River PT  = 75.32 ft

04/29/97 09:25:01 00502: Gandasinghwala > HIGH River FG = 63.69 ft

04/29/97 09:30:00 00502: Gandasinghwala > HIGH River PT  = 75.32 ft

04/29/97 09:30:01 00502: Gandasinghwala > HIGH River FG = 63.76 ft

04/29/97 09:35:00 00502: Gandasinghwala > HIGH River PT  = 75.32 ft

04/29/97 09:35:01 00502: Gandasinghwala > HIGH River FG = 63.76 ft

04/29/97 09:35:52 System termination!

04/29/97 09:37:56 System startup!

04/29/97 09:40:00 00502: Gandasinghwala > HIGH River PT  = 75.32 ft

04/29/97 09:40:01 00502: Gandasinghwala > HIGH River FG = 63.76 ft

04/29/97 09:45:00 00502: Gandasinghwala > HIGH River PT  = 75.32 ft

04/29/97 09:45:01 00502: Gandasinghwala > HIGH River FG = 63.76 ft

04/29/97 09:50:00 00502: Gandasinghwala > HIGH River PT  = 75.32 ft

04/29/97 09:50:01 00502: Gandasinghwala > HIGH River FG = 63.76 ft

04/29/97 09:55:00 00502: Gandasinghwala > HIGH River PT  = 75.32 ft

04/29/97 09:55:01 00502: Gandasinghwala > HIGH River FG = 63.76 ft

SAMPLE PRINTOUT -– ALERTS DATA

APPENDIX  C

DMC  DATABASE  DESCRIPTION

DMC Database Description – Summary

Table: 550

Stores data reports received from MCC-550C remotes.

	Element Name
	Size
	Type
	Indexed?
	Description

	datetime
	8
	Date/Time
	Y
	The date and time when the report was generated

	node
	4
	Long Integer
	Y
	The ID number of the remote that generated the report

	datetimerx
	8
	Date/Time
	Y
	The date and time when the report was received

	group
	2
	Integer
	N
	The number of the sensor group that generated the report

	count
	2
	Integer
	N
	The number of sensors in the group

	data1
	2
	Integer
	N
	The data from sensor number one

	data2
	2
	Integer
	N
	The data from sensor number two

	data3
	2
	Integer
	N
	The data from sensor number three

	data4
	2
	Integer
	N
	The data from sensor number four

	data5
	2
	Integer
	N
	The data from sensor number five

	data6
	2
	Integer
	N
	The data from sensor number six

	data7
	2
	Integer
	N
	The data from sensor number seven

	data8
	2
	Integer
	N
	The data from sensor number eight

	data9
	2
	Integer
	N
	The data from sensor number nine

	data10
	2
	Integer
	N
	The data from sensor number ten

	data11
	2
	Integer
	N
	The data from sensor number eleven

	data12
	2
	Integer
	N
	The data from sensor number twelve

	data13
	2
	Integer
	N
	The data from sensor number thirteen

	data14
	2
	Integer
	N
	The data from sensor number fourteen

	data15
	2
	Integer
	N
	The data from sensor number fifteen

	data16
	2
	Integer
	N
	The data from sensor number sixteen

	key
	20
	Text
	Y
	The primary key for the table (consists of the date and time the report was generated, the ID number of the remote, and the sensor group number)


Table: Alert

Stores alert messages generated by the data collection remotes, alerts for data values being out of range, and alerts generated by DMC.

	Element Name
	Size
	Type
	Indexed?
	Description

	status
	1
	Text
	Y
	The status code of the alert (normal, priority, or cleared)

	datetime
	8
	Date/Time
	Y
	The date and time when the alert was generated

	node
	4
	Long Integer
	Y
	The ID number of the remote that generated the alert

	alert
	255
	Text
	N
	The alert message text

	key
	20
	Text
	Y
	The primary key for the table (consists of the date and time the alert was generated, and the ID number of the remote)


Table: Current550

Stores the most recent data report received from each MCC-550C remote.  There should be an identical entry in table 550 for each entry in this table.

	Element Name
	Size
	Type
	Indexed?
	Description

	datetime
	8
	Date/Time
	Y
	The date and time when the report was generated

	node
	4
	Long Integer
	Y
	The ID number of the remote that generated the report

	datetimerx
	8
	Date/Time
	Y
	The date and time when the report was received

	group
	2
	Integer
	N
	The number of the sensor group that generated the report

	count
	2
	Integer
	N
	The number of sensors in the group

	data1
	2
	Integer
	N
	The data from sensor number one

	data2
	2
	Integer
	N
	The data from sensor number two

	data3
	2
	Integer
	N
	The data from sensor number three

	data4
	2
	Integer
	N
	The data from sensor number four

	data5
	2
	Integer
	N
	The data from sensor number five

	data6
	2
	Integer
	N
	The data from sensor number six

	data7
	2
	Integer
	N
	The data from sensor number seven

	data8
	2
	Integer
	N
	The data from sensor number eight

	data9
	2
	Integer
	N
	The data from sensor number nine

	data10
	2
	Integer
	N
	The data from sensor number ten

	data11
	2
	Integer
	N
	The data from sensor number eleven

	data12
	2
	Integer
	N
	The data from sensor number twelve

	data13
	2
	Integer
	N
	The data from sensor number thirteen

	data14
	2
	Integer
	N
	The data from sensor number fourteen

	data15
	2
	Integer
	N
	The data from sensor number fifteen

	data16
	2
	Integer
	N
	The data from sensor number sixteen

	key
	20
	Text
	Y
	The primary key for the table (consists of the ID number of the remote, and the sensor group number)


Table: CurrentData

Stores the most recent data report received from each Pharomac remote.  There should be an identical entry in table Data for each entry in this table.

	Element Name
	Size
	Type
	Indexed?
	Description

	datetime
	8
	Date/Time
	Y
	The date and time when the report was generated

	node
	4
	Long Integer
	Y
	The ID number of the remote that generated the report

	datetimerx
	8
	Date/Time
	Y
	The date and time when the report was received

	event
	1
	Text
	N
	The to signal if this was an unsolicited data report

	a1
	2
	Integer
	N
	The data from analog sensor number one

	a2
	2
	Integer
	N
	The data from analog sensor number two

	d1
	2
	Integer
	N
	The data from digital sensor number one

	d2
	2
	Integer
	N
	The data from digital sensor number two

	d3
	2
	Integer
	N
	The data from digital sensor number three

	d4
	2
	Integer
	N
	The data from digital sensor number four

	d5
	2
	Integer
	N
	The data from digital sensor number five

	d6
	2
	Integer
	N
	The data from digital sensor number six

	d7
	2
	Integer
	N
	The data from digital sensor number seven

	d8
	2
	Integer
	N
	The data from digital sensor number eight


Table: CurrentRmp

Stores the most recent RMP (Remote Maintenance Parameter) report received from each MCC-545A and MCC-550C remote.  These reports show information about the remote’s performance.  There should be an identical entry in table Rmp for each entry in this table.

	Element Name
	Size
	Type
	Indexed?
	Description

	datetime
	8
	Date/Time
	Y
	The date and time when the report was generated

	node
	4
	Long Integer
	Y
	The ID number of the remote that generated the report

	syncs
	4
	Long Integer
	N
	The number of syncs (idle probes) the remote has received

	txs
	2
	Integer
	N
	The number of transmissions the remote has made

	acks
	2
	Integer
	N
	The number of transmissions the remote has had acknowledged

	fwdpwr
	4
	Single
	N
	The remote’s power forward (power out to antenna), in watts

	revpwr
	4
	Single
	N
	The remote’s power reverse (power in from antenna), in watts

	battery
	4
	Single
	N
	The remote’s battery voltage (as measured during the previous transmission)

	detrf
	4
	Single
	N
	The detected RF level (at the time of the report)


Table: Data

Stores the data reports received from Pharomac remotes.

	Element Name
	Size
	Type
	Indexed?
	Description

	datetime
	8
	Date/Time
	Y
	The date and time when the report was generated

	node
	4
	Long Integer
	Y
	The ID number of the remote that generated the report

	datetimerx
	8
	Date/Time
	Y
	The date and time when the report was received

	event
	1
	Text
	N
	The to signal if this was an unsolicited data report

	a1
	2
	Integer
	N
	The data from analog sensor number one

	a2
	2
	Integer
	N
	The data from analog sensor number two

	d1
	2
	Integer
	N
	The data from digital sensor number one

	d2
	2
	Integer
	N
	The data from digital sensor number two

	d3
	2
	Integer
	N
	The data from digital sensor number three

	d4
	2
	Integer
	N
	The data from digital sensor number four

	d5
	2
	Integer
	N
	The data from digital sensor number five

	d6
	2
	Integer
	N
	The data from digital sensor number six

	d7
	2
	Integer
	N
	The data from digital sensor number seven

	d8
	2
	Integer
	N
	The data from digital sensor number eight

	key
	20
	Text
	Y
	The primary key for the table (consists of the date and time the report was generated, and the ID number of the remote)


Table: Msg

Stores messages transmitted from remotes, and responses to remote commands to remotes.

	Element Name
	Size
	Type
	Indexed?
	Description

	status
	1
	Text
	Y
	The status code of the message (whether or not it has been cleared)

	datetime
	8
	Date/Time
	Y
	The date and time when the message was generated

	node
	4
	Long Integer
	Y
	The ID number of the remote that generated the message

	msn
	2
	Integer
	Y
	The message number

	pri
	1
	Text
	N
	The priority code of the message

	text
	Var.
	Memo
	N
	The message text

	ack
	1
	Text
	N
	The message acknowledgement (whether or not the message was acknowledged)

	key
	20
	Text
	Y
	The primary key for the table (consists of the date and time the message was generated, and the ID number of the remote)


Table: Rmp

Stores the RMP (Remote Maintenance Parameter) reports received from MCC-545A and MCC-550C remotes.  These reports show information about the remote’s performance.

	Element Name
	Size
	Type
	Indexed?
	Description

	datetime
	8
	Date/Time
	Y
	The date and time when the report was generated

	node
	4
	Long Integer
	Y
	The ID number of the remote that generated the report

	syncs
	4
	Long Integer
	N
	The number of syncs (idle probes) the remote has received

	txs
	2
	Integer
	N
	The number of transmissions the remote has made

	acks
	2
	Integer
	N
	The number of transmissions the remote has had acknowledged

	fwdpwr
	4
	Single
	N
	The remote’s power forward (power out to antenna), in watts

	revpwr
	4
	Single
	N
	The remote’s power reverse (power in from antenna), in watts

	battery
	4
	Single
	N
	The remote’s battery voltage (as measured during the previous transmission)

	detrf
	4
	Single
	N
	The detected RF level (at the time of the report)

	key
	20
	Text
	Y
	The primary key for the table (consists of the date and time the report was generated, and the ID number of the remote)


Table: Scaled550

Stores data reports received from MCC-550C remotes with the data scaled as specified in the definition for station.

	Element Name
	Size
	Type
	Indexed?
	Description

	datetime
	8
	Date/Time
	Y
	The date and time when the report was generated

	node
	4
	Long Integer
	Y
	The ID number of the remote that generated the report

	datetimerx
	8
	Date/Time
	Y
	The date and time when the report was received

	group
	2
	Integer
	N
	The number of the sensor group that generated the report

	count
	2
	Double
	N
	The number of sensors in the group

	data1
	8
	Double
	N
	The data from sensor number one

	data2
	8
	Double
	N
	The data from sensor number two

	data3
	8
	Double
	N
	The data from sensor number three

	data4
	8
	Double
	N
	The data from sensor number four

	data5
	8
	Double
	N
	The data from sensor number five

	data6
	8
	Double
	N
	The data from sensor number six

	data7
	8
	Double
	N
	The data from sensor number seven

	data8
	8
	Double
	N
	The data from sensor number eight

	data9
	8
	Double
	N
	The data from sensor number nine

	data10
	8
	Double
	N
	The data from sensor number ten

	data11
	8
	Double
	N
	The data from sensor number eleven

	data12
	8
	Double
	N
	The data from sensor number twelve

	data13
	8
	Double
	N
	The data from sensor number thirteen

	data14
	8
	Double
	N
	The data from sensor number fourteen

	data15
	8
	Double
	N
	The data from sensor number fifteen

	data16
	8
	Double
	N
	The data from sensor number sixteen

	key
	20
	Text
	Y
	The primary key for the table (consists of the date and time the report was generated, the ID number of the remote, and the sensor group number)
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